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ABBBBA.TIOV,  ■phsrioal.  990,  348, 

S66 
Acceworiw,  miorowope,  867,  463 
AGeumaUtor :  318,843 

d jnamo  for  obarging,  889 

for  eleotrio  light,  385 
AccumolAtors  :  17, 18,  64,  67,  87,  108,  111, 
867,  888,  416 

and  prinuiry  oelli,  344, 865, 887 

armatare  to  charge,  818,  843 

chwgtog,  536 

remoTiag,  878,  394 

ilxtj-aix  ampdre-hoar,  487 
AehromatiJim :  370 

of  the  QAUIean  telatoope,  172 
Acid :  ebromio,  344 

■olphurio,  <n  boilers,  166 

—  BUioB,  347 

tartarie,  neir  synthesii  of,  217 
Acoastioe,  567 
Actinic  rajs,  405 
Aotion  :  of  metals  on  in'liambber,  16, 83 

of  water  on  glaw,  sol  rent,  466 
A'jascment    and    testing    of    te'esoope 

objeociTts,  340,  312 
AdmiTdl  tf  onebcs,  the  late,  465 
Adulteration,  food,  487,  461, 483. 603,  507, 

534 
Ai'fial  oayigatlon,  557 
Ai'rolitea    and    thooting    stars,  phTiical 

naiore  of,  400 
Age,  ice,  the  causa  of  an,  88, 67, 61,  8J 
Age8  :  mortality  at  dllTerrnt,  3i8 

terrextrtal  temperature  in  past,  602, 637, 
653,676,603 
ARgiomerato  Lectanohd  oells,  89, 109 
Ailments,  Ueatness  and  other,  4a 
Air  :  coiuprested,  18,  611,  684 

foal,  oolds  ana  inaaeozi,  88 

volume  of  Tiolln,  note  of,  383 
Air-mass  of  violins,  3i3 
Air-pressure,  511 
Air-propelled  top,  496 
Air-pump  :  488,  631,  584 

lectures,  167 
Ahr-sbip,  53),668 

Aitebiaon's  improved  hlnooal«r,  42 
Alarm :  electric,  garden,  336 

—  low-water,  646 

—  abop,  396 
Alarms  :  Ore,  484, 608 

overhead,  486 
Albumenlsed  paper,  the  faling  of  silver 

prints  on,  368 
Ale :  Dud  beer,  clarifying,  380 

home-brewed,  348, 371 
Aligning  and  level  Hog  shafting,  99 
Alignment,  lathe  spindle,  77 
Alkaloids  of  opium,  580 
Alligator,  the,  and  tbe  crocoiile,  563, 659, 

683 
Alllnson,  Dr.  and  the  Oeneral  Medical 

Oooncil,  410, 488, 469, 630,  566, 677 
Alloy  for  bearings,  196 
AJpba  Uercniis,  858 
Alternating  :  arc  lamp,  534 
currents,  85 

—  physiological  eifeota  of,  664 

direct  current  transformation.  Patten's 
system  of,  138 
Alternator  and  dynamo,  867 
Alternators,  electrostatioi,  155, 175 
Alumina,  oleate  and  stearate  of,  346 
Alnmioinm:  373,486 

ligbt,  181 
Amalgamating  zinc  plates,  40,  66 
Amateurs:  artistic  bamboo- work  for,  856, 
849,  874,  468,  619 
latbework  for,  71, 358, 419.  589 
pbotography  for,  practical,  436,  469. 494 
workshop,  improvised  tools  for  toe,  604 
America,  compound  locomotives  in,  494 
American :  observing  atation,  a  Sontb,  88 
organ  bellows,  39 

—  new  web  to,  157 
Ammeter,  178, 816.  611, 636 
Acaestbetic,  obloride  of  etbyl  aa  an,  13 
Anajykls  of  tbe  tomato,  563,  554,  601 
Ancient  artisans,  458 

Ancereon's  elev»t«d  railway,  193 
Aneroid  baromtter,  889 
Angling,  evolotion  of ,  the,  409 


Angular :  diametera  of  Batnra  and  Mara, 
218,  347,  366 

distanoe  between  two  stars,  whose  oo- 
ordinates  are  given,  697 
A.Bneallng  oharooal  wire,  865 
Annular  eclipse  of  the  sun,  891, 406 
Antares,  266 
Anti-rot  and  antl-mit  trea^jn^nt  of  textUes 

and  metala,  386 
Antiseptios,  new,  887 
Ante,  black  and  red,  588 
Apoohromatic  objectives,  220, 387 
Apoohromatics,  floorikea,  ho,  814 
Apparatus:    a  simple  lor  photo-mioro- 
graph/,  61 

drawing,  JEBdinget's,  268 

high  tension,  176 
Appliancsa,  lathe,  188 
Apprenticeship,  215, 217 
Arc:  dynamo, 488 

lamM,  »18 

—  alternating,  634 
light,  djnamo  for,  586 

—  regulator  for,  170 
lighia,  866 
voltaic,  349 

Argentometer  Indlcit'ooa,  101 

Aristol,  new  use  for,  661 

Arithmetic  ot  the  sun's  itellar  magnitude, 

365 
Armature :  drum,  18, 373, 816 

dynamo,  294 

fo:  eleoiro-molor,  pmpoeed,  218 

for  smtll  dynamos,  63, 83 

Paclnotti,  winding,  463 

punching^,  40  * 

ring,  16 

to  Charge  acsumulators  818,818  ^ 

Armatures,  economical  way  uf  win  ling  for 

small  drum.  14 
Arrester,  the  J^ulmen,  548 
Arsenic  cure,  how  ddee  f  176 
Artificial :  hmey  and  glueooe,  459 

leg,  39 

manurer,  analysis  of,  633 

opal  and  floor  spar,  887 

rubies  and  metU^,  295 

stone,  colouring,  86 

atones,  488 
Artisans :  aaolent,  468 

dwellings,     or     workmen's     oottagee, 
Hughes's  system  of,  826 

—  patented  plans  for,  883 
Ascending  shotting  stats,  81, 136 
Asiatio  cholera.  410 
Asphalte,  sensitive,  477 
AsiaMi  Ka'a  saar  in,  66 
Assoelation,  Britlah.  what  is  the,  679 
Astronomical :  887, 882, 407, 606 

books,  697 

otuurti,103 

hoax,  another,  697 

notes,  8, 117, 3lu,  803  421,  516, 627,  558 

sodety,  the  Ulster,  366 
Astronomer,  genuine,  what  Is  a !  806 
Astronomy :  683 

In  Lancashire,  266 

metronomes  In,  174 

practical,  241 

—  elementary,  668 

—  mathematical,  368,  405 
problem  in,  403, 438, 466 
theosophic,  218,  347 

Aatro-pbotography,  887 
Astro-photometry,  697 
Atlanoe  ferry,  the,  615 
Atlas,  star,  33 
Atmosphere,  moon's  the,  31 
Atropby,  musoolar,  867 
Attaohment,  lathe,  232 
Auriga :  new  atar  in,  12  67 

nova  In,  the,  88, 80,  ll7, 149, 172,  868 
Aurora :  860, 563 

borealia,  230, 389,  266.  812. 600 

shifting  of  the,  883, 483 
Auroral :  display  of  18v3, 81 

streamers,  rotation  of,  4U8 
Australia,  662 
Automatic  :  distribator  of  liqai  Is,  879 

engine,  the  Taylor  tandem  compound, 
858 

musical  Inj^trnments,  866 


Antomatlc :  telephone  switch,  482 

time  oheok,  JanUne's  eleotrio,  118 
Average  observer  again,  the,  866, 406 
Aviator,  Trouv6*s,  80 
Axe,  grinding  an,  146 
Axle  gauge,  V7r^ht*s  patent  adjustable, 
804 


BABT-OABBIBB,  s,  549 

BacUU  :  and  the  oauee  of  dlaease^  810, 868, 
488,  457, 468,  460 

the  curative  agents  in  dlasase,  868, 409 
BaoUlus  :  as  a  f«rmer*B  friend,  109 

meaales,  the,  273 
Baek,  developing  mnsiles  of,  611 
Back-gear  dividmg  wheel,  a,  289 
Bsck-geired  mandrel,  diHarantial,  88, 106, 

139. 164.  SOO 
Bacteria  and  iaociaatl>D,  410, 488, 506, 680, 

670 
BaiUy,  686 
Balance :  faulty,  659,  668 

induction,  886.  510 
Balanced  slide  valve,  MoDonald's,  5i3 
B«lata,891 
Ball :  bearing,  286 

cricket,  488 

valve,  vibration  of.  867 
Balloon,  greatCAt  height  k  ttsiaed  by  a,  405, 

416, 437, 463, 481 
Bills:  bUliaxd, 866 

braes,  483 
BAmboo :  aoftening,  813 

use  for,  ne  *,  393 

work  for  amateurs,  artUtie,  366, 8<9, 371, 
468,  519 
Bananas,  and  Bilk*ootton  trees,  411, 603 
Baudoaw,  joining.  584 
Bandsmen  and  electric  light,  660 
Bar,  boring,  814 
Barometer :  467, 510 

aneroid,  the,  n9 

dimension  of,  463, 48S 

lecture,  a,  34 
Bath:  eleetric,  110 

metal,  414 

swimming,  463 

toning,  a  new,  881 
Batteries :  849, 680 

dry,  for  ele  itrio  light,  437 

for  small  eleotrio  light,  350 

galvanic,  388 

iioelanob^,  179 

plates  for,  lead,  607 
Battery :  88, 106, 138. 156, 296, 488 

hichromane,  charging,  4U 

charge  for,  65 

chaap,  17 

ohromie-aold,  464, 486 

dry,  66. 349, 398, 816, 841,  486, 633 

firing,  346 

for  coll,  67 

for  lamp,  684 

gae-Ughter,  eleetric.  610 

plunge,  new  form  or,  9 

power,  8 16 

solution,  17&  202 

linos,  cryitdlisaticn  on,  201 
Bearing,  Menoely  tabular  journal,  the,  382 
Bearings :  alloy  for,  196 

ball,  386 

roller,  461 
Beasta.  wild,  of  India,  and  their  ravages  on 

the  human  raoe,  866 
Beating  reeds,  463,  609,  538 
Bedroom  and  kitchen  belle,  switeh  for,  296, 

817 
Beef  refuse,  604 
Beer:  887 

clarifying,  ale,  and  older,  880 

duty,  133 

tlr,  454 
Begging  hat,  tbe  Handly,  889 
Beg&nlng,  in  the,  466,  479, 604, 619.  664 
Belgian  Boyal  Obeervatory,  **  aanuaire  "  of 

the,  38 
Bell :  electric,  eommunicatlon  for  pasaenger 
trains,  Sbiels  and  Elliott's,  807 

—  6ttinK,  336,  370 

—  aounding  push,  559 

—  wlre^,  273  i 


Bell :  droult,  16 

jointa,  a  glue  for,  891 
Bellows,  66, 86, 132.  246 

fan  or  rotary.  885 

foot,  small,  418 
Bells :  bedroom  and  kitoheo,  iwitoh  for, 
295, 817 

eleotrio,  183, 134, 166 
Belt,  eleetrie,  610 
Belting :  891,  436,  463,  609 

notes  on,  399 
Belts :  electric,  485 

of  Sa'urn,  and  tings,  858, 881, 406,  406, 
407,416 

quarter-turn,  591 
Bench :  organ,  154 

pattern-maker's  or  joiner's,  153 
Bending :  angle  Iron,  347 

violin  sides,  64 
Bent-iron  work,  45 
Beosine,  exploeive  power  of,  346 
BenaoUne  gsc,  463 
**  Beri-beri,**  dieeaee  eallad,  dlsoovery  of  tht 

parasite  prodoolag  the,  58 
Besant,  Mrs,,  on  masmarisn  and  hfpaotkm, 

461 
Bioyele:  316 

eleetric  lamp,  486 

lamp  oil.  41 

making,  eafety,  581 

railway,  a  rall-fen^e,  237 

sale^,  416 

varnish,  373, 816 
BlUiard:  bills. 866 

eushlons,  903 
Binocular,  Aitohison's  improved,  42 
Biuom-al  theorem,  584, 558 
Birds,  the  notes  o(,  367 
Rirth-ra«e,  an  instruotive,  174 
Biunial.  email,  89 
Blaok :  and  red  ants,  588 

Brunswick,  396 

dead,  for  brass  or  Us,  29S,  317 

ink  for  celluloid,  188 

spoti,  386 
Bleeding  at  the  noee,  890, 413, 508 
Blistering,  paint,  462 
Blood :  clroolatiou  of  the,  dlsoonry  of  ths, 

635 

congealed,  536 
Blowing  apparatus.  eleetrieal,of  the  organ 

at  the  Ooldsmith's  Institntp,  289 
Blowpipe  flimes,  134 
Blue  prinU,  writing  on,  676 
Blueing  braes,  461 
Boa-constrictor,  tha,  In  Cey  Ion,  609 
Board,  resistanoe,  888 
Boat :  draughting,  840 

electro-motor  for,  559 

motor,  390 

rof^ng  for,  890 
Bodiee,  falling  velocity  of,  17,  867,  886, 

413.436,486,456 
Bodily  exerelie  and  health,  483 
Bodv-belt,  electric,  557 
BoKie  engines,  old  O.BR.,  606 
Boiler :  108,  216. 248, 486,  604 

and  engine,  464 

and  pump  questions.  182 

for  model  engine,  86 

fuel,  609 

incrnstatlon,  461 

leak  In,  584 

moiel,  ends  o',  203 

priming,  369,  298, 818 

vertical,  488 
BoUers:  heat  In,  865 

locomotive,  small,  and  large  eyilodcri 
366 

marine,  ooaling,  302 

sulphuric  add  bi,  156 
BombaxOeiba.286 
Bone  and  lampblaoka  684 
Bones,  cattle  slyinki  and,  64 
Book  for  telievtakg  ofBoere,  110 
Book-edges  and  baoks,  gilding,  343 
Books :  astronomloal,  597 

labelliog,  139 

on  the  ^ht  homes  qoestioB,  659 
Boot  protectors,  386,  867 
Boots :  rope,  416 

yellow,  51  t,6&.S 
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Boriag :  Mid  tarniaf  tool,  feonotrloAl,  US 

btf,  tho,  ZU 
Boteaioftl  icotfoiH,  itatniiif ,  80 
BotttodelMtrIef^,18» 
Boltlti,  axwff  htlf .  to  prsreat,  841 
Bottom  fUbtofr,  4<4 
BottoiM,  to  Mr.,  844. 190, 484 
Boxw,  hooplfial,  SiO,  171 
Brain  fever,  W 
Brain*,  ■qatntlog.  4S9 
Broke  for  two-wbeeled  esrt«  870 
Brokee  and  looomoilToa,  847 
Bflui:MO 

bolU!.488 

blaelng,  461 

oeotinf  oand,  41 

OMtiBa,S94 

ooloonng,  140 

marbllDg,  808 

or  tin,  dead  blnek  for,  894. 817 

iheet,  stomping,  SOS 

tobea,  rednoing  endi  of,  188 
BfMBfoaader'i  tnroace.  17if 
BnuefooniSing,  978,  610 
Brazing  :  and  soldering,  804 

oleetricol.  16 

of  eyole  rim«,  110 

mild  et*el,  67 
Brtdgvs,  188 

iirllllanoj  of  planett,  nuzimam,  818 
British  :  AMool4tioo,  what  it  the,  079 

Islet,  the  rainfa  1  of  the,  83 
Brokeo :  dental  plate,  186 

water-pipe,  108 
Bronsiag  gon-oarrels,  848 
Branawiok  btaok,  896 
Brash  maohioot  610 
Brushes :  oaroon,  §60,  888 

ivory,  18 
Bnbblee,  soap,  818 
Boolrots,  water-wheel,  a  rnbbor  ooahion  in, 

48i 
Ballet  marks  on  target,  83, 8f 
Bdllate,  flying,  photognphf ,  596 
Bonlons,  17 

BoAsen  bomers,  188, 164 
Bamors,  Boneeo,  188. 144 
Bnttrr  working,  886. 947 


OABIVBT,  a  tmokor*f,  and  how  to 

make  it,  96 
Oalculating  ^peed,  66 
Oaleaiattoo,  h«at,  18 
OUonlatiooa,  oieotxie  lamp,  188, 118 
Oalenlns :  S96,  8i7, 486, 609,  688,  682 

difrerential,  16, 88 

integral,  584,  668, 689,  6'7 
Oslf-ljmph  and  libertj,  529 
Oail-belle,  664 
OMBcra:  a  ocmTenient,  544 

for  oopjing  plane,  pin-holt,  40, 64 

sotreo,  photo,  610 
Canada,  minerals  in,  881 
Ouiarj  ooloratioo,  468 
CAneer :  tooiatoee  at  a  fafpeotod  oaiue  of, 
480,508,598,654 

vaooinatitm  and,  679 
GMkdJe'*power  of  dtnamo.  determining,  166 
Oaarat :  for  oil  painting,  to  prepire,  109 

waterprooflnir,  867 
OapUlanty,  experiment  in,  914 
Oaxamel,  660 
Carbon :  brathet,  589.  588 

in  met  orlo  iron.  808 
Osrbonle  add  gas  in  liotettooe,  817 
Carriage,  gasoline  steam,  860 
Cerrot«,  colour  of,  551 
Cert,  brake  for  two-wheelod,  870 
OsrriBg,  Vandjk,  988 
GMO-bardenlng,  489, 484 
Casks,  papier  maobe,  488 
Casting :  oellaloid,  659 

glass,  996 
Castings :  biaes,  994 

designing,  524 

iron  galvantsird,  890 

malleable.  605 
Catarrh,  195, 817 
Catorpillsra,  584 
Cattle  ihankt  and  bonet,  64 
Canlkod  Jointe,  loaky,  485 
Celetviikl  photography,  139,  909 
Cell :  Daoiell,  Ualland's  gravitj,  85 

dry,  634 

Bdison-Lalande,  the,  154 

for  ooU,  111 

graTity.  G«thin*t,  497 

Lodanobe,  49,  66,  886 

—  agglomerate,  89, 100 

priomry,  and  aocomalators.  344, 365,  387 
Csllt :  creoplng,  Leel^nchs  819, 849 

dry,  436, 487 

FaUer'1,866 
Celinloid :  68, 83. 106 

blsck  ink  for,  133 

easting,  659 

monlding,  462 
Cement :  40,  65, 26() 

for  Klat^.  111.132 

for  lampe.  63 

i|rrindtitin>«.  41, 81 

HortUnd,  41 

tran^p&reut.  575 
CementidK :  43S 

glia*.  r^n 
C«mi»niM :  436 

ruuber,  miunfactiire  of,  437 
Centre,  to  lirww  ho  ellipse  from  ite,  4^9 
rvutre-griDiler.  a  ii*w,  403 
r!*ntrifugal  pamp,  512 
Cere*  nnd  Vr8ta,88 
Certtfleate,  paronment,  488 
C  irrlcal  giandw,  enlanred,  487 
C  jylon,  the  boa-09nstxiotor  10, 603 


Chalk:  18,40.64 

cylinder,  486 
Chamber  organ,  16 
Chapped  hands,  866 
Oharaoter  in  handwriting,  873 
Charcoal  wire,  aonaaling,  86  S 
Charffe  for  batierr,  61 
Charges,  eleotrieal,  in 
Oh^rtrease,  486 
Charts :  attronomtcal,  108 

itar,  83 

—  mounting,  669 
Chemloal :  cnange.  610, 683 

thermooieter,  898 
Chemistry  for  stndeati,  6, 46, 181, 163,  259, 

881, 448,  691 
Chbbs  :  98.  44,  69,  09.  118,  186,  168,  181, 
805,  829,  989,  976,  998,  8S8,  846,  870. 
891,  417,  441,  466.  488,  618,  687,  698, 
586,609 
Chest  Column,  tho.  214 
Chlcatfo  Kxhibition:   patenta  and  trade 
marktatthe,  412 

World's  fair  at,  606 
Chime :  dock,  wdght,  988 

eleotric,  an.  878 
Chimneys :  eleanlng,  967 

lanop,  88, 109 
China  riveting.  509 
Chloride  of  lead,  I06 
Obolera,  Asiatio,  410 
Chromatio  pitch-pipe,  996 
Chrooaic  acid :  344 

battery,  464, 486 
CtiQck :  dome,  itt  ooostrnetion  and  uses, 
169.  907,  301 

drill,  Franois,  168 

jaw.  rtversible.  475 

modem  lathe.  969.  998, 840, 861, 885 
Chocks,  eccsntrie,  317 
Chnreh  spire  vibrste,  does,  973, 994. 816, 866 
Cider,  ale.  and  beer  clarifying,  880 
Cigarettf  t.  poisonont,  897 
CiroQlt :  bell,  16 

eanh*retam,  the,  277 
ClroaUr :  magnetisation,  196 

motion,  598, 680,  608 

taw,  41, 164, 611 
Circulation  of  the  blood,  dlioovery  of  the, 

585 
Cittern,  dlioharge  from,  189 
Civilivatioo,  anoient  Hgyptlan.  609 
Clamp  for  moulder's  flttk,  834 
Clarifying  cider,  ale,  and  beer.  880 
CUrioBOt,  896. 605 
CUvios.  948.  985, 810, 406 
Clay  pipet,  638 
Cleaning :  chimneyi ,  967 

fllter,  18,  89, 1U8 

Kravtl  from  mctt,  188 

Leclsnoh(S  tines,  17 

oil  painttbgs,  468 
Climate,  841 

Clinometer  and  gaolo|leal  m^t,  669 
aock :  180 

a  Japanese,  417 

chime,  weight,  98S 

chiming,  IsiB 

eight-dar,  losing.  414 

grandfuther't,  818 

slderetl,  finding  cc'ltttial  objeott  without 
a,  966 
riookmaklng.  178,  909.  247,  866 
Clocks  :  eleotric,  183. 996 

gravity,  861 

pablio,  180,  151,  175,  901,  921,838,863. 
459,  482 

—  and  correct  time,  944,  988,  314 
regulator,  469 

truttwortby,  689 
Clook-whee!  cutting,  1 
Oloth,  removing  grease  from,  18 
CiondH  9.0U0fc.  high  would  be  visible,  di<:- 

taoco  at  which,  5(19 
Club,  ttientiflo  an>l  literary,  the  B-NGU^n 

Mrcuanio,  186 
Coal :  gas  flames,  Inmlaoeity  of,  79 

hard.  17.  89 
Coal>gas :  flashes,  and  small  ooal  or  powder 
in  ooal  workings,  9«4 

for  heating  purposes,  the  duty  of,  68, 84 
Coating  for  oil  reeerrolrs,  167 
Code,  Morse,  the,  921 
Coffee  essenoe,  995 
Coil :  17, 89, 979,  818 

battery  for,  67 

connect  up,  bow  to,  66 

defective,  995 

for  transmitter,  183 

induction,  64.  €6,  HO.  131, 186  ,178, 179, 
949,  996,  416. 489,  487 

—  for  microphone,  165 

—  for  telephone,  16 

medical,  110, 157,  996,  818, 418,  486 

priouury  and  teoondary,  88 

mlstitnce.  415 

chocking.  87, 973,  689,  686.  558 

spark.  Sin.,  291,  318, 819,  414 

street.  908 

water  regnlator  for,  489, 469 

wludinr*  41 
Colli,  resistance,  linal  adjustment  of,  868 
Cofai»,  1.^1 
Oolaroom.  110,  lU 
r  jlloflion  fllm''.  urifplng,  485 
<  'oloTati.in,  oaoAiy,  46 i 
r'j'otir  "f  :«t«'fl,  4".* 
•  !i  lon:-1>'indn**AH.  ."OI.STB 
<' »!»  uri  d  :  \i\f\.-*i  ioe  ViuiH,  083,  406 

lamp  signs,  131, 1 51 
Cu  uuiink' :  Hrtiacial  eton*',  86 

br-.":!.  lltf 

tiles.  994 
Colourless  varni«b,  15,  44 
Colours,  prismatic,  319 
Coluioo,  tn«  cbe»<,  341 
Combination  tool,  a,  &35 


Combinations,  681 

Corabnstion,  from  gai-otovtt,  prodnets  of, 

14, 19, 40, 6i 
Comet :  orbit  of  a,  597 
8wift*t.  196,  219 
Tempers,  88 
water,  the  delnge  and  a,  15,  57 

Wlnneoke't,  887 
Cometary  ocbitt,  405 
Comett,  38 

Coaunon  water,  about,  398 
Commutator,  154.  605 
Compass,  liquid,  970 
Compaisei :  over  a  cargo  of  iron,  179 

proportional,  609 
Compound  :  automatic  engine,  the  Taj  lor 
tandem,  858 

dynamo,  819,  889,  436,  468,  607 

launch  engine,  4 1, 65. 1^1 

liquorice  powder,  438,  463 

1  joumotivet  in  Amorioa,  494 

reflecting  teleseopee,  174 

reflectom,  the  optical  prinoiplfs  of,  1S7, 
173,  199, 920,  344,  287,  312, 338, 360, 38|, 
408,  418 
CoropoundR  :  L.  and  N.W.,  89 

Wortdell's,  487.  484 
Compound- wound  dynamo,  486 
Compressed  air,  18,  511,684 
Concave  paidlee.  605 
Condensation  :  249 

of  gaset,  462 
Condemer,  launch,  88 
Conducting  paper,  560 
Conductor,  molecular  movement  in  a,  note 

on  the,  981 
Congealed  blood,  535 
Conical :  refraction,  597 

roundabout,  181 
Conjunction  of  Venut  and  Jupiter,  86,  61 
Connecting-rod  for  a  40H.F.  upright  en- 
gine, how  to  make,  497 
Constellations  visible  at  Mad  rat  on  Decem- 
ber 98,  659 
Construction  of  non-lndnotiTc  resistances, 

58 
Consumption  of  gas.  for  hot- water  pipes,  66 
Cookery,  electrical,  485 
Cooling  :  by  evaporation,  867 

mixture,  889 
Co-operative  stores,  lighting,  87 
Copper :  reflectors,  recoating,  890 

solution,  y79 

tubes  silvering,  949 
Copying,  819, 844,  486 
Cork  frame,  15 
Cork-dust,  monlding,  16 
Cornish  engines,  464 
Corn-mill,  mothe  in,  485 
Corns,  463 
Corpulence,  584 
Correction,  a,  966 
Corroded,  earth-wirei,  819 
Corroding  steel,  558 
Cosmic  theory,  478. 604 
Cosmical  side  of  influenza,  the,  86 
Cottages  workmen's  or  artisans'  dwelliogt, 

Bughet*  eystem  of,  896 
Cottam's  smaller  ttar-cbartt,  61, 80, 127 
Count  Matters  remedies,  176 
Court,  tennis,  993 

Cow,  how  a  CAlculnt  found  in  the  kidney 
of  s,  increased  the  price  of  a  ranch,  78 
Crane,  motor  for,  270 
Cremated  lady,  the,  627 
Cricket  ball.  4S8 
Crimped  skate,  156 
Crocodile  and  alligator,  662, 559,  683 
Ccooksian  vajuuuj,  218,  436 
Cross,  the  Southern,  and  the  Bear,  609, 510 
Cr6s9-wlr<>,  ilinminaUout,  527 
Crows,  890 
Cniet-s:and.4K7 

Crystal  faiai-c,  telfphoae  mntlo-rnom,  865 
Crystal lisatiun  on  battery  zmo,  901 
CryvtaU,  sulphate  of  iron,  6()& 
Cryfetolenm  ((laswfi,  467 
Cuckoo-ipit,  659 

Corative  agont«  in  disease,  bad  li,  the,  388 
Curdling,  866 
Cute :  do  mtdidnet  ?  151, 175 

for  stooping,  366 
Current :  den«ities,  889 

dynamo,  alternating,  156 

from  earth,  electnc,  88 

motor*,  rotary,  110 

return,  89 

tap  for  medical  work,  new,  880 

traniform-itlon,      alternating      direct, 
Patten'd  system  of,  123 
Cnrrents :  alternating,  85 

distritiutlon  of  power  by  direct,  9 

physiological  effente  of  alternating,  564 
Cushions,  billlarj,  209 
Cut  giasA.  making,  148 
Cottiug  clock-whfcl,  1 
Cuttings,  zino,  416 
Cycle:  gearing,  890 

pneumatic,  tires,  583 

riding,  sor^mss  from,  390,  842 

rlm^  tirazititr  of,  110 

saddle,  HKW,  352 

tires,  r«*p1acint?,  972 

water,  3S7 
Pyclinpr,  64 
r>lin«h'r:  rhrilk,  485 

Ion?,  273 

preMurf  of,  S9.1 

te(U|>.iatuie,  IS 
Cy.inder.-:  liigc,  smill  locomotivp  boileri 
and. 266 

phonograph.  487 

thickne.-s  of,  627 


DAMP :  detector,  and  eleotrieal  inttrn- 
ment,  994, 316 


Damp :  hands,  41, 66, 88 
Daniell  ceU,  Calland's  gravity,  86 
Darlington  and  vacoination,  678. 608 
Dash  to  the  Pole,  a,  876,  400,  400,  418, 484 , 

460,  459,  479,  498 
Dir>and-night :  at  the  polea,  808 

teleeoope,  965 
Daylight  views  of  Venut,  406 
Deafness :  181 

and  other  ailmentt,  40 
Deal  at  whist,  the  recent  remarkable,  176, 

909,  991,  291,  314,  340,  864,  886 
Death :   from   paraffin,  and  members  of 
Farliamont,  486 

there  is  no,  483,  609,  505,  599,  659, 554 
677.  597,  6G0 
Decomposition :  89,  110 

electrical,  948 
DefectiTe  coil,  996 
Dcflrotion :  247 

wind,  164,  9U2 
Drformatioo,    photographio,    by    image- 
forming  slot:*,  453 
DeliTiry,  water.  318,  341 
Dolta  Boorpii,  oocultation  of.  108 
Delni;e,  and  a  water  comet,  16 
Den&e  negatives,  156 
Densities,  current.  889 
Density  of  the  earth.  858 
Dental  plate,  broken,  156 
Deptn,  464 
Depths,  ocean,  661 
Designing :  castings,  624 

mechanical  movements,  166 
Desmids,  how  to  collect,  897 
Detonating  fireball,  600 
Devioe :  for  heaiing  tires,  804 

for  reRistering  rotes  mechanically,  988 
Dial :  rin/,  480 

silvering,  108 
Diameter  of  the  earth*t  ihado'w  in  lunar 

eclipiet.  136 
Diametert :  angular,  of  Satnrn  and  Hart, 
918 

of  the  tuu  and  Yennt,  196 
Diamond  motb,  the,  859 
Diamonds:  for  ruling.  519 

in  meteoric  iron.  996 
Difl'erenco  in  beads,  948,  271 
Diilereutial :  b«ok-geared  mandrel,  88, 105, 
139,154,  200 

oalcului,  16 
Diffraction,  raxs  of  light  from,  659,  683 
Dimensions  of  baromuter,  463 
iJlschar^cf,  high  ])otential,  induction  by 

99,^96 
Discoloured  mirror,  890 
Disease :  bacilli,  tbe  curative  agent  in,  8^, 
409 

eye,  39,  64,  85.  106. 130, 178.  998.  246, 270 

ttio  cause  of,  bacilli  and,  340,  863 
Diseases,  xymutlo,  and  smokiog,  14 
DisAolving  lantern,  a  cheap  form  of,  364, 

382 
Distribution  of  power  by  direct  currents,  9 
Distributor  ot  liquids,  automatic,  379 
Diurnal  advance  o(  snnspots.  218 
Dividing  wheel,  a  iMck-geared,  289 
Divining  rod,  267, 293.  810, 498 
Division  place,  908,  298.  944 
Dome  cQuck,  its  couittruotion  and  utct,  159, 

207,  SUl 
Double-imaKe  mioromeer,  on  a  parallel- 
plate.  573 
Drains,  4S6,  6U5 

Draught  regulator,  furnace,  334 
Draoghtiut;,  boat,  840 
Draught,  excluding,  178 
Drawing  apparatus,  Ediuger's,  263 

parabolas,  804 
Driers :  paint,  609 

roflln-oil,  681 
Drill  cbtick,  Francis,  103 
Driller,  f?eAreil  \vh«»?l-ciitter  and,  36,  63 
Dri'ling  oni  taps,  an  uloctrical  wriukle  in, 

436 
DrillM,  twist,  87 
Driving  :  musical-box  by  electricity,  67,  b7 

puudulnm,  390 
Drugs  and  medicines,  234,  298 
Drum :  armature,  18,  27.  816 

arinaturea.  economical  way  of  winding 
for  small,  14 

dynamos,  93 

or  ring  eleotro-motor,  569 
Dry :  tiattery,  66, 349,  293,  316,  341, 486.  638 

cell,  534 

CttU",  438, 487 

collodion  pUt3R,  181 
Duration  of  life,  48<f 
Duties,  flremen't,  948 
Duty :  beer,  132 

of  coal-gas  for  heating  purposes,  63,  8i 
Dyeing  straw  hats,  179, 2X4 
Dynamic  induction  at  high  potentials  and 

freqaenoes,  193 
Dynamu  :  4<,  67, 110, 156, 303,  335, 950, 373 
843,  889,  390, 414, 463, 464,  510, 511,  536 
61>6 

alternating  current,  136 

alternator  and,  367 

and  g;k4-eugin(>,  67, 155 

arc,  438 

armature,  291 

ooiuponnd,  .319,  3S:>,  43G,  4G3.  CC7 

(iettirniiuing  candle-pjwcr  of,  156 

iUiint>fetic  1.3 1 

d.'f « (lamp  Affect,  372 

triiin,  9ii 

TMi.,.m.  4S5,  611,  ^STi 

fl.;ld-uiignt-tsuf,  30/ 

for  ohirging  accumulator,  3S9 

for  testing  purposes,  88 

Gramme.  341,  414 

h*rid,  for  battery  charging,  319 

—  to  giv«  '<»  volts,  llo 

Manchester.  HO 
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Djoamo :  model,  889 
.  oil-eoRine  for,  i9(,  8S0,  867 

or  motor,  65,  86 

ontput,  203,  324,  347 

plating,  87,  3x0 

Siemens  60o.p.,  179, 373,  830, 887 

Sitnplex,  611 

size  of.  87 

flruall.  fitting,  485 

winding  uf,  alteriofr,  367 
Bynamofl  :  armatare  tor  small,  83, 83 

damp  atXuct,  will,  347 

sparking  and  ilMbing,  365 

to  reyerse  driving,  350 
Dyspepsia,  fl  ^talent,  414, 487 


EAB-PIBB0EB8,  464,  688 
Barih :  and  its  satellites,  oar,  219 
and  the  nebnlar  hypotheais,  405 
density  of  the.  368 
clectrio  current  from,  88«  109 
projectiles  and  the  rotation  of  the,  87, 63 

84, 106, 139 
retam,  G6, 86, 108, 138, 164, 178,  333, 246, 
270 

—  circuit,  the,  277 
wirc9,  corroded,  319 

—  on  telegraph  polea,  308 

Earth's :  orbit,  the  eocentrioity  of,  466, 478, 
503 

radiua  rector,  logarithms  of  the.  86 

surf aoe,  northward  movement  of  the,  373 
Bbonising  :  deal  sticks,  17,  89 

piano,  138  ' 

Ebonite,  tenacity  of,  463 
Eccentric :  ehaoks,  317 

rods,  164 
Eclipse :  May  lunar.  319,  389, 386, 309, 811, 
tfdO,  361,  883,  406 

solar,  36 
Edible,  orchis,  178, 302 
Edinger's  drawing  apparatus,  368 
B  iison  dynamo,  4(86,  6tl,  635 
Edison  Lalande  call,  the,  164 
Eggs,  hen  eating.  111 
Egyptian  civUisatioa,  ancient,  603 
Eight  hoars  question,  books  on  the,  669,683 
Elasticity  of  gases,  86 
Electric :  66, 343 

antomatic  time  check,  Jardine*s,  119 

bath,  110 

bell,  communication  for  passenger  trains, 
Shiels  and  Elliott's.  307 

—  sonnding-push,  659 

—  wires.  373 
bells,  183, 155 
belts,  485.  567 
blower  for  organ,  343 
chime,  an,  878 
clocks,  183. 235 

current  from  earth,  88, 109 
equilibrium,  394 
fan,  new  K.  M.  B.,  308 
garden  alarm,  325 
gas-lighter.  896,  610 
governor,  O'Brian's,  78 
horse-power,  848 
lamp  calculations,  138, 166 
lamp!),  873.  ^94,  416 
launch,  684 
leakage,  653 
ligrit,  350 

—  accumulator  for,  336 

—  -  bandsmen  and,  560 

—  batteries  for  small,  350 

—  dry  batteries  for,  437 

—  for  mngio  lantern,  169 

—  ga*i  engine  for,  511 

lighting  65,  89,  138,  166,  318,  390,  435, 

510,  613 
low-water  alarm,  646 
machine,  magnetic,  109 
measuring  instrument,  a  new  form  of,  8 
motor,  179,  350,  319 

—  and  fan,  the  Knapp,  316,  294 
pen,JJ42 

pin  or  3tC(I,  64 
railway,  138,  390 
railways,  583 

—  -  In  France,  78 
iicarf-pin.  46 J 
shock,  319 
shop  alarm.  296 
weldintf,  4H7 

—  of  iron  wheels,  11 
E'cotrical :  16.  41,  48,  65,  133, 154. 166. 179, 
272,  296,  344.  438, 486,  509,  511,  583.606 

blowiug  apparatus  of   the  organ  at  the 
Goldsmiths*  Institute,  389 

bracing,  15 

o^biUKt,  463 

charge:*,  133 

cookery,  4«a 

decomposition,  248 

excitement,  unexpected,  373 

exbibition,  75 

inatraucnt,  and  damp  detector,  294,  316 

niea^uriog  instruments,  143 

naotion,  rotary,  437 

multiplicator,  296 

organ-blower,  193 

potential,  theory  of,  390 

projection,  462 

resistance.  611 

storm,  aiugular,  245 
Electrically  firing  gunpowder,  378,  294 
Electric-bell :  iltiing.  826, 370 

work  lamp  for,  487 
Electrician,  583 
Electricity  :  and  rheumatism,  336 

b;>ttled,  12^ 

iiriviug  mtibical  box  by,  67,  87 

grten.  &c ,  459,  483 

m  tiupUtti  makiog,  549 

killmg  by,  826 

medical,  203 


Electricity :  of  high  Toltage,  817 

▼.  gas,  886 
Eleotrio-Iamp  fittings,  383 
Electrio-llght :  fitting,  praotlcal,  S3, 98, 137, 
331,  383,  886,  449.  491,  587 

wires,  soldering.  179 
Electric-lighting  plant.  583 
Eleotro-dfutistrv,  paiult^sd,  343,  865 
Electrolysis  :  396, 436,  660 

of  liquids,  486 
Electro-magnets.  19,  40, 156,  634, 536 
Electro-mechanical  yaouum  pump,  an,  400 
Electro-metallurgy,  549,  571 
Eiectro-motor :  41,  42,  890,  414,  489,  46«, 
486,560 

armature,  for,  proposed,  348 

for  boat,  559 

for  phonograph,  486 

Ong'd,  696 

ring,  or  drum,  668 
Electro-plates,  415 
Klectro-plating,  610 
Electrostatic  alternators,  156, 176 
Electrostatics,  experiments  in,  18,  37, 68, 
107,  189, 160,  174,  368,  890,316,341,361, 
411.  460,  481,  507 
Electro-tinning,  660 
Eoctrotypes,  336 
Eleotrotyping  :  613,  668 

single-cell,  179 
Elementary  practical  astronomy,  663 
Elephants  and  iTory,  602 
Elevated  railway,  Ajidenon's,  193 
Ellipse :  67 

or  oval,  552 

to  draw  an,  from  its  centre,  469 
Blliptical  shapes,  grinding,  474 
Elm,  polishing,  868 
Emery  wheel,  415 
Enamel,  stoving.  Ill 
Engine:  588,605 

and  boiler,  484 

boiler  for  model,  86 

compound  automatic,  the  Taylor  tandem, 
353 

ComUh,  464 

for  light  work,  164 

hot-air,  250,  294 

L.  and  N.  W.,  538 

launch,  compound,  41,  65, 181 

petroleum  launch,  334, 841, 865 

petroleum-oil,  64,  76 

power  of,  18, 40 

query,  89 

small,  203 

upright,  how  to  make  a  eonnccting-rod 
for  a  40H.P.,  437 
Engineer's  Talve,  an,  363 
Euginea :  O.E.E.  old  bogie,  606 

H.P.  of,  583 

hydrocarbon,  609 

launch,  867 

L.  and  N.  W..  582.  681 

L.  B.  and  8.  C.  131 

Midland  railway  single-wheel,  164 

old  L.  and  N.  V^.,  870 

triplo-expankicn,  387 
Bnq  LI  ^  n  M  kcb  &n  ic  :  sclentifle  and  literary 
club,  385 

to  the  readers  of  the,  313 
Engraving,  468 
Enlarging  :  278,  294, 463,  483 

photos.,  513 
Equation.  396,  317,  341,  387,  583 
Equatorial  telescope,  a  new,  403 
Equatorials,  mounting,  608 
Equilibrium,  electric,  394 
Escapemeut,  gravity,  36,  104, 212,  814,  338, 

363 
Escapements :  Graham  v.  gravity,  391 

gravity,  and  dead-beat,  384,  410, 431, 458, 
483 
Essence :  coffee,  225 

tea,  2r3 
Essences,  318 

Etching  on  silver  and  steel,  898 
Ethyl,  chloride  of,  as  a  local  aoseithetic,  13 
Evaporation,  cooling  by.  367 
"  Evidences"  of  spintnalism,  601 
Evolution :  of  angling,  the,  409 

of  population,  GU6 
Exaoiination  qoestioos,  84, 85,  510 
Exchange,  823,  344 
Excluding  drauguts,  178 
Bxercioe,  bodily,  and  health,  483 
Exhibit,  a  itpicy,  489 
Exhibition,  the  electrical,  76 
Experiment  in  capillarity,  814 
Experiments  :  in  electrodtatios.  13,  87,  58, 
1U7, 139, 160, 174,  868,  290,  815.  341,361, 
411.460,481,607 

Tenia's,  79.  8»8,  HOI 

—  simplified,  543,  679 

uith  illununatiut;  gas.  97 

with  soap-bubDlcd,  168, 800 
Explosive  power  ot  baozim.  245 
Uxtf  mporidtid  hand'Ctmcras,  M 
Eye  :  disease,  39,  64,  85.  118,  130, 178,  223, 
846.  370 

lime  in  the,  133, 156 
Eyelashes,  284 
Eyelics:  swollen  and  inflamed,  350,  371 

uicars  in,  485 
Eyepiece :  464 

erecting,  4u5 

for  solar  work.  126 

Huygbenian  fur  solar  observation,  33 

new  poditioa  mierOn  8J1 

power  of,  438,  465     ■ 
Eyed  :  583 

care  of  the.  StS 


FABKIOS,  waAhiiir  woDlUn,  46J 
Faacl:  phoiographa.  5b4 

punt*,  roiitoiing,  3Ui 
f  aiacing,  4&6 


Faintnesf  of  the  nebulss,  608 

Falling  bodies,  velocity  of,  17,867,  868,418, 

485,  486,  466 
Fan :  341 
electric  motor  and,  the  Ejiapp,  315 

—  new  K.  M.  B ,  303 
or  rotary  bellows,  865 

Farmer's  friend,  a  bacillos  as  a,  609 

Fault  of  dynamo,  41 

Faulty  balance,  659,  683 

Feeders,  organ,  387 

Feet,  sore,  534 

Fees :  Qovernment  patent,  241 

patent  renewal,  301,  391 
Fem-oase.  16 
Ferry,  the  Atlantic,  616 
Fever :  brain,  367 

malarial  and  jungle,  484,  509,  531 
Fibre  in  iron,  467 
FidJles,  Piohot,  301 
Field-magnets  :  487,  610,  633, 633 

of  dynamo,  367 
Films :  collodion,  stripping,  485 

failver,  deterioration  of,  129 
Filtc,  cleaning,  18,  33, 108 
Fir  beer,  464 
Fire  :  alarms,  484,  609 

insurance,  409,434 
Fireball,  detonating,  600 
Fireclay,  39, 67,  87, 109 
Firemen's  duties,  218 
Fire-resisting  iron,  134 
Fires,  wood.  110 
Firing:  battery,  346 

gunpowder  eieotrioally,  372,  394 

—  under  water,  866 
Fish:  gold, 349 

hermaphrodite,  388 
Fisheries,  lake,  in  the  United  States,  466 
Fish-glue,  liqaid,  106 
Fisning :  bottom,  464 

for  sponges,  393 
Fishing-tackle  making,  866 
Fish-stufflng,  487 

Fitting  :  25,  73, 189, 164,  186,  211, 857,  380, 
386,  378, 482,  470,  666 

eleotriobeli,326,270 

electric-light,  praotical,  S8,  98, 137,  331, 
323,  395,  448, 491, 687 

hot-water,  634,  658 
Fittings,  electric-lamp,  333 
Flames :  blowpipe,  134 

coal  gas,  luminosity  of,  79 

gas,  606 
Flask,  a  clamp  for  moalders,  884 
Flatulent  dyspepsia,  414,  437 
Flexure  :  386 

of  mirrorf,  13,  87,  61,  106, 106, 188, 15S, 
173, 199,  221,  241,  266,  286,  884 
Flow  of  water  in  pipes,  131 
Flowers,  for  spscimen^,  preserring,  354 
Fluor  spar  and  artifiolal  opal,  387 
Fluorites,  apochromatics,  Ac,  314 
Fiutiog,  star,  and  bamptiousness.  67, 108 
Flying  bullets,  photography  of,  596 
F  jous  of  spectacle  glasses,  894 
Food  adul'»cration,  437, 461,  488.  607, 581 
Force  and  pressure,  16 
Force-pump,  327,  871,  365 
Forms,  irregular,  planning  and  milling,  360 
Foul  air,  colds,  and  iudueuxa,  38 
Fountain :  Hiero's,  419, 484 

self-acting,  371 

windmill  pump  for  small,  604 
Four-figure  logarithms,  88 
Frame,  cork,  15 

Frames,  Oxford,  home-made,  603 
France,  electric  railways  in,  78 
Francis  drill  chuck,  168 
'•  F.B.A.8.,*'  to,  627 
Fraunhof  er  lines,  319,  348 
Freedom  of  opinion,  479 
Frees<)r,  343 
French :  gingerbread,  466 

telescope,  the  miraculous,  697 
French-polishing,  203, 366 
Fruit  cultur.*  in  Qucrnsey,  871 
Fuel :  boiler,  ^09 

liquid,  178 
Fuller's  ceUs,  366 
Fulmen  arrester,  643 
Fund,  Hundley  fire  relief,  364 
Furnace :  brassfounder's,  179 

draught  regulator,  334 
Furniture,  le  ither,  344 
Fusiole  metal,  295,  817 

aALVANIO  batteries,  383 
Ghalvanued  :  cistern,  ruat  spots  ic,  110 
iron,  475 

—  castings,  390 
washiug  boiler,  42 

G-alvaniam,  medical,  534 

Ualvauometer.  Prof.  Ayrton  and  Mather's 

d'Araonval,  452 
GaQidter,  87 
Uap  lathe,  self-acting,  sliding,  surfacing, 

and  screw-sutting,  397 
Garden  :  alarm,  electric,  885 

pitb,  486 
Qas  :  and  steam  pipes,  489 

benzoime,  468 

consumption,  for  hot-water  pipes,  68 

exf-eriiueuts  witn  illuminating,  97 

fl  vmetf,  tfo7 

—  luminosity  of  coil,  79 
generator,  111,  157.  iiH 
mmsutemeut  of,  43& 

V.  e:ec:ri»;ity,  38s 

V.  oil,  43o 
Gas-burners  lighting  back,  416 
Qas-i-ngind :   154,  178,  803,  843,  344,  866, 
bS:<,  582,  bOl 

ami  iljnauio,  67,  li'j 

uow,  l«>a 

lank,  L-.»l 

ValV'.,  tb,  oc,  84j 


Oas-snginesr,  488 

Gaseoos  metals,  490 

Gases  ;  condensation  of,  461 

elasticity  ot  86 
Gas-lighter,  eleotrio,  396,  610 
Gas-lighting,  834 
Gas-lights,  incandescent,  89 
Gasoline  steam  oarriagd,  860 
Gas-oven,  849 
Gas-stoves,  products  ot  oombttetion  of,  14, 

19, 40,  64 
Gauge :  axle,  Wright's  pitent  adj  askable, 
804 

wire,  109 
Ganges,  pressure,  315 
Gear,  screw- snttiag,  412 
Geared  wheol-outter  and  driller,  86, 68 
Gearing  oyoie,  880 
Gelatine :  and  vegetarians,  jujubes,  183 

graphs,  813 
Generation,  spontaneous,  470 
Generator :  gas,  HI.  157,  348 

Tesia's  high  voltoge,  133 
Geodesy,  178 
Geological:  413,636,683 

maps,  and  dinoraoter,  653 
Geology :  and  agriculture,  533 

for  Rtadents,  88. 49, 119, 160, 188, 378,888 
373,  446. 495, 61».  648, 688 
Geometrical:  86 

boring  and  taroing  tooU  818 
Gilding,  book-edges  and  backs,  848 
Ginger-beer  plant,  69,  887 
Gingerbread,  Freooh,  466 
Girders  or  joists,  iron,  888 
Gladal  period,  the,  405,  415, 465 
Glaoiation,  lunar,  103 
Glands,  cervical,  enlarged,  486 
Glandular  swellings,  395,  317 
Glare,  88 
Glass :  action  of  water  on,  solvent,  466 

and  metal  reflectors,  grinding  and  polish* 
ing,  536 

casting,  396 

cement  for.  111,  188 

cementing,  668 

coloured  for  Venui,  883, 406 

out.  makiog,  168 

ink  for  writing  on,  408 

leaded,  19 

painting  on,  IS 

pDlishing,  42 

ruby,  605 

specula,  686 

speculum,  272 

tubes,  manufacture  of,  78 

wire,  661 
Glasses :  crystoleum,  467 

dark,  for  telescope,  966, 878,  394 

raln-^ange,  measuring,  89 

spectacle,  focus  of,  894 
GlMtng  lines,  367 
Globe :  of  Hars,  503 

superficial  area  of  a,  868 
Globes,  166 
Gloss  on  prints,  486 
Glucose  and  artificial  honey,  468 
Glue  for  bell  joinu,  881 
Gold :  fish.  349, 371 

imitation,  384 

recovery  of,  605 
Golf,  344,  887, 418 
Good :  screws  in  bad  places,  804 

work  and  good  ways  of  domg  it,  80 
Governor,  electric,  O'Drian's,  78 
Graham  v.  gravity  e«c>ipcment,  301 
Gramoiur  of  soieuoe,  the,  583 
(.Irammo  dynamo,  343,  414 
Urammophonc,  633 
Granite,  273 
Grape-growing,  896.  317 
Grass,  sisal,  609 
Grasses,  365 

Gravel,  cleaning  moss  from,  188 
Gravitation,  395, 308 

Gravity :  and  dead  beat  escapements,  381, 
410,  434,  468. 4^2 

cell,  Uethins,  497 

clocks,  361 

Daniell  cell,  CUland's.  85 

escapement,  36, 104,  848,  314, 388, 863 

regulator,  864 

specific,  of  liquids,  513 

V.  Griham  escipement,891 
Grease  from  cloth,  removing,  18 
Great  Northern  railway,  866 
Great  Western  speeds,  482 
vireatedt  uumber  1  ever  met  with,  480 
Green  :  eleetricitv,  4sc.,  469,  483 

silk,  to  clean,  293 
Gregorian  reflector,  560 
Grinding  :  an  axe,  146 

and  polishing  metal  and  glass  rtfleetort, 
«36 

elliptical  shapes,  474 

lenses,  S3,  284 
Grindstone  :  ceineut,41,  86 

ice  on  a,  84 
Grumble  and  a  question,  a,  411,  459 
Guernsey,  fruit  culture  in,  871 
Guianu,  13 

Gun-barrels,  bronzing,  343 
Gunpowder :  firing  electrically,  373,  i94 

—  under  water,  366 

tube  for  explojibg,  418 


H  AliOi  £0Lar.  and  mock  suns,  339 
Hand  :  ayiiamo  to  give  10  volt,  110 

IHjiishing,  64 

ice-making  machines,  834 
Hand-caiueras,  oxtemiM>rised,  8 
Han  i-dyuamo,  2\'i 
iland-L.vct  wricycli,  85 
Il-iudl/ :  begging  hat,  the,  iiJ 

fifb  teUef  land,  354 


▼i. 


[' 


to 


8BPT.  9,18n. 


] 


INDEX. 


C 


nMoani  lOKiuKiobi 
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Huidi :  «h»ppad,  we 

temp,  41, 66*  86 
Htnftwiitiiiff *  obaimttir  in,  ITS 
Hand  J :  lope  hook,  IS6 

alu»  tool,8 
Httdudag:  mUl-liUlt,6S 
of  UkBgn^H  iteel,  SS8 
veU-drilUnv  tooU,  578 
Humony,  motieal,  86 
BarTWd  obtwrT^tory,  83 
Bftti,  itnw,  dydng,  179 
Hftyiioa'B  mtohaaioal  mofeamit,  8ft 
HMMku)bai,107,8l8 
Htada,  dlfler«noe  In,  148 
HattdsUMki,  Uthe,  609 
Heftlth:  iMdUy  ezeroiM  ■ad,  488 

ncgleeted  or  abued,  S67 
Bmli  18,878,463 
wJouimoB,  18 
iAboUara,866 
Heatinff :  by  hot  water,  893 
of  rMido&oc,  908 

poxpom,  the  doty  of  eoal-gM  for,  68, 84 
■mmo^,  13 
>kai,636 

—  eoiiToaleat  doTiee  for,  804 
wboel-iiroB,  %  primiii?o  motbod  of,  339 
Height :    attained   by   a    balloon,    the 
gnatest,  406,  416, 487,  468,  484 
of  iooomotiTes,  164 
Hellebore  ae  an  inaeotielda,  197 
Hens  eating  eggt,  111 
Heieaiee,  gxeai  ■taroloiter  in,  869 
HereoUi,  1811,  406 
Hermapiuodite  lUh,  ao,  886 
Heniia,  88, 996, 816 
Hieto*e  loiintatn,488, 484 
Hlffh-tanaion  appaxatoa,  176 
Bingee,  email,  463 
Hint :  for  eleotriolana,  a,  f06 
to  working  men  in  want  ot  a  liTing,  a, 
867, 899. 681 
Hiitory  of  table  otenaili,  666 
Hoax,  another  astrooomioal,  897 
BoUt,  paptr  friotioo,  480 
Home  for  working  ooyi,  employment  for  a, 

398 
Hom«-bcewed  ale,  948, 871 
Uomoijpathy,  1721 
Honey,  artifloial,  and  glocoje,  459 
Horokigioal,  410 
Horology,  816 

Hone  with  tnmonr,  367,  388 
Hone-power:  994 

eleetrio,  848 
Honeeboe  magnetp,  896 
Hoepical  boxes,  850.  871 
Uoi-iir  eoginv,  itbO,9H 
Hot-water  mtinge,  68«,  558 
Hoghes*  8)  Item  of  arttaana*  dwellings  or 

woxkm«u*8  coctages,  JIM 
Hamau  race,  tbe  wild  beaice  of  India,  and 

ti.«ir  ravagM  on  tbe,  8o6 
Hanninge  ira4>i>itMr,  16 
H  uygbonian  ry  eptece  for  eolar  obierration , 

08 
Hydr.ullo:  949,816,681 

pnMaie,3w) 
H>diaulio«,  eqiatlon  in,  389, 418 
Uydr«»o*ibuD  «»ngme,  608 
Hydruorle,  111,  1S3,  810,  971,  889 
Hydrochloric  aoia   la  the   tceatment  of 

vouiiting.  ^4 
Hydiostauo,  3Jtf 
Hygiene,  154, 810 
Hygrometer,  660 
Hypaouam  and  meemeriem,  Hn.  Beaant 

on,  461 
Hypotiitairt,  the  nebular,  406,  478,  503, 526, 
617, 676 


IAPBTXX8,  and  the  mau  of  Satarn,  405 
ice :  age,  ana  water  comets,  ft?  . 

—  the  causes  of  an,  88, 67,  61,  83 

—  tUeory  of  the,  Mr.  Garoett's,  89 
keeping,  581 

macoines,  and  cooliog  prepsrations,  367 

on  a  grindatone,  84 
loe-makiDg  machines,  hand,  88i 
lUnminauog  gas,  ezperimenta  with,  97 
Illumination:  by  llmeUght,  978 

cross,  wire,  687 
Iliosiou,  an  optical,  579, 697 
Image-formlug  slcts,  photognphio  defor- 
mation by,  458 
Imitation  gold,  984 
Imperial  Institute,  tho,  456 
Incanoescent :  gaslights,  88 

lamps,  866, 6b4,  6ui 
Incrustation,  boiler,  466 
Inonbator  rtgulator,  5io,  538,  559 
Inaia :  m»tcumaking  in,  480 

the  wud  beasts  of,  and  their  ravagoH  on 
tbe  human  raoe,  886 
Indlarnbber :  844 

•oiion  of  metals  on,  56, 88 

sumps,  688 
Indicatkms,  argentometer,  99 
Indicator,  or  nglster.  589 
Indicators,  pneumatic,  414 
Induction :  baUaoe,  886, 510 

by  high  potential  discharges,  99 

coU,  17, 41, 64,  66,  110.  181, 183, 166, 178, 
179,-996,416,489,487 

—  for  microphone,  156 

—  for  telepbone,  16 

dynamic,  at  high  potentials  and  fre- 
queneies,  198 

magnetic,  on  ships,  66 
Industry,  a  new,  618 
Influeiiza  :  fool  air,  colds,  and,  38 

the  cosmieal  aide  of,  86 
Ingots,  steel,  596 
Inj  ectovB,  model,  604 
Inx :  black,  for  celluloid,  183 

Gopjlng,  881, 486 


Ink :  for  wiitiBg  on  glaai  or  poroelaia,  408 

in  wall'paper,  348 

ribbon,  typewriter,  178, 909, 994.  941, 970 
Inkstaina  from  paper,  to  reaore,  866 
Inoculation,  630 
Inseet,  635, 668 

Inseotioide,  hellebora  as  aa,  197 
iBseets  and  reptil^a,  668 
InatalUtlon,  8S4 
Instltote,  the  Impevial,  466 
Instmetife  blrtb-vate,  an,  174 
Instrument :  eleetde  measuring,  new  form 
of.  8 

eleotrieal,  and  damp  detector,  316 

transit,  88,  66 
Instruments :  mathematfeal,  64 

measuring,  eleotrical,  148 
Insulation  for  motor  wire,  818 
Insoranoe,  fire,  409, 484 
Integral  caleolns,  585. 658, 68S,  607 
Iron :  and  lino,  dead  black  for,  947, 611 

bending  angle,  947 

castings,  gaiTanised,  389 

crystals,  sulphate  of,  605 

expansion  of,  418 

fibre  in,  467 

flre-reslsting,  184 

galvanised,  475 

Joists,  888. 418 

mstallic,  pariflestion  of  water  by,  109 

meteorie,  carbon  in,  808 

—  diamonds  in,  996 

pipee,  rust  joints  for,  888 

ship,  the  fint,  650 

steam-resiel,  the  first,  148 

tberapeatlo  uses  of,  461 

water-cans,  repairing  tinned,  950 

wheels,  electno  welcUng  of,  11 

wire,  tinning,  994 
Itching,  ointment  for,  11 
Ivory :  brushes,  16 

elephants  and,  609 


J  AKS  and  teas,  cheap,  607 
Jansien:  848 

and  neighbotirhood,  198 
Japsnese :  dock,  a,  417 

lime,  567 
Jardlne*s  electric  antomatie  time  check,  118 
Jaw,  chuck,  revenible,  476 
Jet  propulsion,  684 

Joiner's  or  pattem-maker*s  bench,  169 
Joining  band -saws,  584 
Joint,  oaalked,  leaky.  486 
Joints :  bell,  a  glue  for,  891 

for  iron  pipes,  rust,  3B8 
JoUts,  iron,  888, 418 
Journey  to  Bpaio,  488 
Juice,  pineapple,  111,  560 
Jujubes,  vegetixlans  and  gelatine,  182, 294, 

946 
Jangle  and  malarial  fever,  484,  509,  581 
Jupiter  :  and  Vtnus,  oou junction  of,  86, 61. 
198 

n^w  red  spots  on,  456 

ocoalt«tion  of  star  by.  990 
Jupiter's  latellitet,  88 


KAIiA  AZ  A.B  in  Ajsam,  68 

Keeping  ice.  o0l 

Killing  by  electricity.  936 

Kinks,  tool-room,  199 

Kiicben  and  bearoom  bell,  switch  for,  996, 

317 
Kites.  9)9 

Koapp  electric  motor  and  fan,  215,  294 
Krupp's,  rolls  at,  575 


L ABBLLINa  bookf,  129 

Labour,  capital  versus,  or  strikes,  556,  580, 

603 
Lacquer,  481,  606 

Ladies  as   fellows  ot  the   Bojal  Astro- 
nomical Society.  318 
Lady,  the  cremated,  527 
Ladybirds,  864 
Lsdj's  work-tAble,  a,  190 
Lake :  flsberies  in  tbe  United  States,  466 

steunera,  509 
Laminatioiia,  uae  of,  438 
Lamp :  a  new  microscopical,  1C6 

arc  alternating,  684 

—  battery  for,  583 

—  hanging,  U7 
bicycle,  eleotrie,  486 
bulbs,  the  vacuum  in,  379 
ohinmeya,  88, 109 

electric,  caloulatlona,  183, 156 

~  fittings,  938 

for  electric-bell  work,  487 
.  incandescent,  17 

microscope,  the  **  Laue-sor,"  149 

novel  safety,  696 

resistance,  166 

signs,  coloured,  181, 154 
Lampblack  and  bone,  584 
Lamps:  arc, 818 

cement  for,  68 

electric,  972,  294.  415 

inosndescent,  866,  584.  602 
Lancashire,  astronomy  in,  265 
Landing-net,  nettiog,  25u.  371,  311 
Landscape  mapping,  597, 606 
Lantern  :  dissolving,  a  cheap  form  of.  364, 
388 

magic,  electric  light  for,  169 

—  light  for,  ni 
optical,  its  conttruction  and  use,  47, 141, 

908 
pictures  in  relief,  667 
pinions,  49,  116,  151,  177,  300,  938,  249, 

291,814,888,861,863,631 
slide  and  pinhole  crmera  for  copying,  64 


lAntem :  iUdes,  mounting  paste  for,  186 
Lathe :  a  novel  and  oaztoas,  104 

appliances,  188 

atiaohment,  999 

chuck,  968, 998, 340, 364,  386 

gap,  self-acting  sliding,  storfaolng,  and 
sorew-outting,  897 

headstooks,  609 

improvements,  168, 176,  900,  361 

mortising  with  the,  176 

sertw-outtlng  tresdle,  4|ln.  otntre  sliding 
and, 97 

iplndle  alignment,  77 

testing  a,  863 

windmill  to  work  a,  609 
Lathework  for  amatenn,  71, 958, 419,  689 
lAonoh :  486,  558, 589 

oondenssr,  88 

electric,  584 

engine,  compound,  66, 181 

—  petrolenm,  294, 841 
engines,  867 
steam,  949 

Law :  New  York  <•  bUok  knot,*'  476 

pitent,949 
Lead:  390 

alloy  for  aocumnlaton,  a  new,  197 

ehlonde  of,  lOi 

ohitm.nts,414,486 

plates  for  batteries,  607 

tubing,  thin,  468 
Leaded  glass,  17 
Leak  in  boiler.  634 
Leather :  furniture,  814 

waterproofing,  949, 971 
Leolanche :  batteries,  179 

0011,49,66,89,109.866 

rolls,  ereeping,  319, 849,  387 

defective,  183 

since,  cleaning.  17 
Lectare  barometer,  a,  124 
Leotnres.  aii-pump,  167 
Leg,  artifldAl,  89 

Lens :  flange,  .Optimns  universal  patent, 
350 

magnifying  power  of,  344,  358,  365 

photonsphic,  511 

spot,  ^7 
Leiues  :  grinding,  83, 294 

old  tol^oope,  atiliiing,  439,  455 

rectilinear.  439 
Levelling :  659 

and  aligning  shafting,  99 
Liberty,  calf -lymph  ana,  699 
Lick :   lunar  photographs.  Dr.  Weinek's 
enlarrfomenta  of  the,  697 

observatory,  and  Sir.  S.  W.Bumham, 
502 
Life :  duration  of,  439 

origin  of,  5U4,  654 

pro'ongatiou  of.  900 
Lifeboats,  auxiliary  power  f  jr,  698 
Light:  aiumminm,  181 

arc.  dynamo  for,  586 

—  regulator  for  the,  170 
electric,  2  >0 

—  accumulator  for,  9i6 

—  batteries,  dry,  for,  487 

—  batteries  for  small,  230 

—  for  gas-tngine,  511 

—  for  magic  lantern.  111,  169 
of  nebulsB,  563 

r«ya  of.  from  diffraction,  562,  683 

sodiacal,  80.  81,90 
Lighthouse,  416 
L'gUting :  bick,  gas-burnen,  415 

co-operative  atoros,  87 

eleotrie.  42,  65, 89,  133,  166,  318,  330, 436, 
510.  611 

initallation,  sn:all,  367 

shop-window,  462 
LigUitf,  aro,  866 
Lignite,  to  prepare,  567 
Limt»8,  stlffnosa  of,  486 
Lime  in  the  eye,  133, 156 
Limed  np,  843 

Limelight,  iUumination  by,  979 
Limestone,  carbonic  acid  gas  in  the,  817 
Limit  of  the  anlvuri«e,  566,  576 
Linen :  glasing,  267 

staina  in,  978 
Llnee :  Frannhofer,  819, 348 

of  ships,  wave,  970 

overhead, 890, 413 

telephone,  erecting,  511, 586 
Liquefaction  of  oxygen,  507, 638 
Liquid :  flih-glue,  106 

fuel,  178 

oxygen,  879 
Liquids :  antomatio  distributor  of,  879 

eiectrolysie  of,  486 

specific  gnvicy  of.  612 
liquorice  powder,  compoand,  488, 463 
Literary  and  soientifle  club,  tbe  BMaLI^H 

MKCHA.NIC,  886 
Litmus,  610 
Living    micro-organiims,  an  interesting 

study  of,  573 
Local  chancter  of  the  weather,  509 
Locomotive  :  154, 179,  984, 347 

boilers,  small,  and  hurge  o>  lingers,  868 

Q.W^,  531 

poasibllitles.  438 
Locomotives:  188 

compound,  in  America,  494 

height  of,  154 
L.  and  S.  W.  and  L.  and  N.  W.  railway,  606 

piston-travel  of,  87, 129 
Logarithm  of  the  etrth's  radius  vector,  80 
Logarithmic,  225,  348 
Logarithms:  602 

four-figure,  88 

ot  perihelia,  563 
Lore,  weather,  197 
Low-water  alarm,  electric,  645 
Lubricant  for  turning,  64 
Lnmlnosity  of  coal-gai  flames,  79 


Lunar :  eellpsa,  tha  llaj.  110, 
311.860,389,409  _^. 

eolipaes.  ofameter  of  the  m*W» 

in.  126 
glaefaition,  108 
photogrMhs,  Dr.  Weliiflk*6  anlaiKeaMBli 

of  the  Lick,  597 
photography.  908 
—  stenosooino,  918 
rings.  909, 918 
Lusus  natnrsB,  an  Interestiiiff,  884, 436 
Lymph,  vaeclne,  410, 461, 63u 
Lyrias,  the,  and  other  showars, 


XAOHINB :  Brush,  610 

hand  ice-making,  384 

magnetic  electric,  109 

magneto.  111,  181, 908 

plate,  188 

sheep-shsaring,  688 

tools,  sliding  surfaces  in,  144, 

voting,  861,  436 

weighing,  294 

Wimshunt,  181,  161,  176»  909.  9S1, 390, 
511 

Winter's,  189 

wringing,  488 
Machinery,  electric  mining,  184 
Machhaes,  ice,  and  cooling  preparations,  381 
Machine-shop  devioes,  8, 614 
Maointoah,  sticky,  298 
If  aedler  and  the  sarroaading  region.  80 
Magic :  lantern,  eleotrie  light  for,  169 

—  light  for.  Ill 
squares,  681 

Msgnet:  940 

electro,  19 

steel,  hardening  of,  988 
Magnetic:  disturbance,  and  the  largest 
sonspot  of  1892, 916 

electric  machine,  109 

induotion  on  shipe,  66 

influence.  111 

storm,  on  tne  connection  between  ana- 
spots  and,  146 

storms,  sunspota  and  terrestrial,  406 
Magnetisation,  circular,  195 
Magnetised :  steel  plates,  18 

watch,  4S6 
Magneto  machine,  111,  131,  902 
Magnets :  electro,  166 

horseshoe,  296 

permanent,  606 
Magnifying :  power  of  lens,  344,  868,  365 

—  of  microscope,  818,  337 

—  of  telescope,  312 

Magnitude  of  the  san  at  stellar  distances, 

172,  359 
Mail,  tbe  limited,  438 
Malarial  and  jungle  fever,  484,  531 
Malleable  castings,  605 
Manchester  dynamo,  1 10, 367,  683 
Mandrel,  differential  baok-geurtd,  88,  1C6 , 

139, 154,  900 
Manganin,  66 

MauufHCturo  of  glass  tubes,  78 
M«nnrea:  343 

an<il>sia  of  artificial.  632 
Mapping,  landscape,  597,  (i06 
Maps :  geological,  oliuometer  and,  552 

ordnance,  224,  246 

star,  85 
Marble :  297  ' 

polishing,  366 

white,  ataiuiag,  365 
Mai b. lug  brass  90'i 
Marine  boilcr8,  coaling,  203 
Mars:  809,611,552 

and  Saturn,  the  anguhur  diameters  of.  318 

globe  of,  502 

opposition  of,  tbe  appro lohiug,  516 
Match-making  in  India,  430 
Matorialifat'on,  529,  555,676,  601 
Mftthematioal :  179, 681 

astronomy,  practical,  265,  405 

inatr  amenta,  64 
Matter  :  at  reat  and  in  motion,  19 

partial  inorganic,  origin  of,  861,  564 
Maxima  and  minima,  60 
Maximum  brilliancy  of  planets,  218,  419 
May  lunar  eelipse,  the,  919,  239,  285,  809, 

311,360,889,406 
McDonald's  twianoed  slide-valve,  522 
Meantime,  sun-lial,  480,  506 
Measles  bacillus,  the,  273 
Measurement :  of  gas,  486 

of  high  temporaturea,  883 
Measuring :  instrument,  electric,  new  form 
of,  8 

inatrumeuts,  electrical,  143 

rain.  80 

the  width  of  a  river,  607 
Meaaaring-glaaeee,  rain-gauge,  16,  33 
Mkchinic:  BKnLlt>Ji, scientific  and  literary 
club,  885 

—  to  the  readers  of  the,  312 
Mechanical :  movements,  designing,  161 

—  Hayton's,  55 
problem,  a,  98 
sphere,  the,  528 
telephone,  39, 64, 108 

Mechanism,  thinkhig  by,  4C6 
Medal  making,  612 
Medical :  19 

coil.  110, 167,  225,  818. 418,  486 

council  and  Dr.  Allinson,  410,  433.  459. 
580,  666,  577 

electricity,  202 

galvanism,  534 

sUtisttcs,  startling,  339,  863 

work,  new  current  tap  for,  380 
Medicines :  and  drugs,  224 

cure,  do?  151.  176 
Memoriam,  in,  J.  K.  P.,  14 
Men,  working,  in  want  of  a  living,  a  biut 
to,  267,  292  ^ 
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and  telewope,  387, 338 
Qoarantine,  174 
Qoarter-torn  belte,  694 
Qaeriea.  piano,  684 
Qoery:  engine,  39 

organ,  131 
Qoeetion:  agrambleaada,4U.  469 

eight  honn,  books  on,  669,  683 

Mienoe,  318 
Queetions :  examination,  64,  86,  610 

optioal,  166, 178 

pamp  and  boiler.  182 
Quioiae,  action  of,  16 


BADIA  NTS,  meteor,  19S 
Badiator.  371 

Ball-fenee  bieyole  railway,  337 
Bail  way:  electric,  68.  78, 188,  391 

elevated,  Andereon'a,  199 

Great  Northern.  865 

locoi,  L.  and  8  W.  and  L.  and  N.W.,  606 

Midland,  f^lngtc  whe^^l  enginee,  164 

rail-fence  bicycle,  a,  337 
Batlwaye :  390 

eleotrio,588 

—  in  France,  78 

narrow-gange,  600 
Bain  :  after  tbe,  861 

bringing,  988 

meaenrlng,  80 
Bainband  obeerrationi,  319 
Bainbow.  463, 484 
Bainfall :  138 

axd  lanipote,  668,  597 

of  the  British  lelea,  88 
Baln-gauite  meaeorin?  glaeies,  16,^ 
Banoh.  how  a  ealoolus  foaod  in  the  kidney 

of  a  cow  increased  tbe  price  of  a,  78 
Bapidity  of  spring,  8i3 
Bayi:  actinic,  406 

of  light,  from  diffraction.  662, 683 
Beading-chair,  60i 
Becords,  sanshioe,  477 
Beotilinear  lenses,  439 
Bed  spots  on  Japiter,  new,  4^6 
Beed-organ :  three-mannal,  131 

tuning.  18 
Beeda,  beating.  463,  609.  633 
Reflsctlug  telescopas,  compound,  173, 319 
Beflector :  Qregorian,  660 

Hewtoalaa,  prisaa  in,  468 

test  for  an  8ila.,  602 
Beflsctors:   compoand.  tbe  optical  prin- 
dplee  of.  127,  178,  19J.  920,  244,  387, 
313.338,360.  3di,40B.  43} 

copper,  recoatlng.  890 

grinding  and  polishing  metal  and  glau. 
536 
Befraettog  taleso9pei,  173,  390,  941,  319. 

360 
RnfrAction :  fiU 

ooaloal.  527 


Befrigerator,  86. 8U 
Befuae,  beef,  604 
Begister  or  indioator,  589 
Begnlator :  elooks,  469 

for  ooil,  water,  489  469 

for  the  arc  light,  170 

furnace  draught,  384 

gayity,  864 

incubator,  610,  588 
Regulaton,  40,  65 
Bemedies.  Goant  Hattei*s,  176 
Bemoving  aocnmulators,  978, 991 
Bepasting,  66 
Beptiles  and  insects,  668 
Beserroirs :  oU,  coating  for,  167 

signals  for  water.  184 
Besidenoe,  boating  of,  909 
Besiatanoe :  boan,  888 

coil,  416 

colls,  final  adjuttment  of,  888 

electrical,  611 

wire,  511, 588 
Beelstanoe:  lamps,  166 

the  construction  of  non-induetire,  63 
Beeonanoe    tubes    for    determining    the 

▼elocity  of  sound,  399 
BeTolying  stereoeoope,  108 
Bheumatism  and  sotatioa,  890, 849 
Bibbon,  ink,  typewriter,  178,909,  934,916, 

970 
Biehards'  rotary  tool-holder,  497 
Biding  cycle,  soreness  from,  890,  848 
Bims,  cycle,  brailng  of,  110 
Ring:  armature,  16 

dial,  480 
Bingdore,  818 

Bings:  and  belts,  Saturn's,  369,  881,  406, 
406, 408,  415 

lunar,  909,  918 

smoke,  vibration  shown  by,  171 
BtYCting,  china,  509 
Rocks  and  high  temperature.  63 
Bod,  the  dlTlning  967,  340,  498 
Boiler  bearings,  461 
Rolls  at  Krupp's,  676 
Roofing  for  boat,  39J 
Room:  cold.  110, 131 

pattern,  sandpaper  wheels  in,  914 
Roo%  orris,  971 
Roots  of  the  tea  tree,  681 
Rope  boots,  ^17 
Rope-hook,  a  handy,  886 
Ropes,  preaerviufr,  408, 485 
Boeln-oil  driers.  681 
Botary :  current  motori,  110 

electrical  motion,  487 

or  fan  bellows,  865 

tool-bolder,  Richard's,  497 
Rotation  of  the  earth  and  projectiles,  87, 

68,84.106.199 
Roagh  water,  oil  on,  508, 564 
Rubber :  cements,  manufacture  of,  497 

cushion  in  water-wheel  buokets,  486 
Robins  and  metals,  artificial,  995 
Raby  glare.  60S 

tint,  glTing  a,  to  window-glass,  488 
Rule:  a  polygon,  638, 609 

and  plumb-bob  combined,  861 
Ruling,  diamonds  for,  519 
Raet :  joints  for  iron  pipes,  888 

spots  In  galranieed  tauki,  110 


SADDLE,  a  new  cycle,  819 
Safety :  bicycle.  416 

—•mailing,  681 

lamp,  a  noyel,  596 
Safety.yalTe,  66.  86. 846 
Sand:  brass  castiog.  41 

silyer,  657 
Sandpaper  wheels  in  pattern  room,  914 
Sanitation  contra  superstition,  461 
Satellite,  our  earth,  and  its,  919 
Satellites :  and  Saturn,  383 

Juplter'tf,  33 

Saturn's,  198, 989.  806, 810 

npariou",  by  reflootion,  83 
Satam :  339.  206,310,  337, 881, 432, 465, 477, 
503 

and  Alars,  angular  diameters  of,  918, 947, 
385 

and  satellitee,  381 

rings  ani  belu,  869,  881,  405,  408.  415 
Saturn's  satellitee,  198.  339,  303.  310,  383 
Saw:  clroalar.  41. 164, 611 

for  metal,  big.  387 
Soales,  416 
'Scape- wheel,  19,  86 
Scarf-pin,  electric,  463 
Sciatica  aod  rheum  iti^m,  890,  849 
Bolenoe:  questiooa,  318 

the  grammar  of  683 
Scientlflc:    and    literary    club,    English 
Mechanic,  385 

methode  several,  62, 63, 

SciKXTiyio  Nbws  :  11, 83,  66.  79,  102.  126, 
14«J.  171 ,  l»6,  217.  288.  361,  984, 307, 836, 
357,  380,  401.  481,  4»4.  477,  601,  526. 561, 
674,  696 

Soientiflo  Sooletlei : 

British   Astronomical   Association,   32. 

147,  237.  385,  476 
Quekett  Microscopical  Olub,  11, 101, 307. 

*31 
Royal  A^troaotnical,  101,  195.  306.  439 
Royal  Meteorological,  10,  101,  217.  307 

431 
Western  Microaoopisal  Olub,  147, 196 

Scottish  observatory,  the  newnatiouil.434 
Scrap,  tin-puit  *.  waste  recovery,  413 
Sort- en,  pboto,  camera,  MO 
Screw :  propeller,  347 
tare  ida,  348.271 


Sorewcutttng :  60. 188 

and  sliding  trealle  lathe.  4iln.  centre,  97 

gap  lathe,  self-acting,  sliding,  turfaof ag, 
and, 897 

gear,  413 
.   tables,  583 
Screw-making,  396 
Screws :  good,  in  bad  places,  801 

wire,  18 
Seasoning  wood,  67,  476 
H«b4oeou«  gland  on  eyelid,  enlarged,  903 
Sscond&ry  coil,  and  primary,  88 
Section  stainiog  in  ellver  nitrate  and  gold 

chloride,  439 
Sections :  botantoal,  staining,  89 

microscopical,  staining,  109 
Selenograpnloal,  80,  348. 810,  887,  406 
Self-ajtlng,  sliding,  sarfacing,  and  screw- 

cutting  gap-lathe,  897 
Sensitive  ashpbalte,  477 
Sentry,  submarine,  the,  76 
SezUnt,  696,  697 

Shafting,  levelling  and  aligning,  99 
Shanki  and  bones,  cattle,  61 
Shears,  an  improvement  in,  469 
Sbeep-shearicur  machine,  583 
Bhlel'd   and  BUlot's  patent  eleotric  bell, 
communicati9n  for  passenger  trains, 
807 
Shimer's  new  mounting  mediom,  408 
Ship,  tbe  first  iron,  550. 
Shipj  :  magnetic  indactiott  on,  66 

photographing,  314 

wave  Tines  of.  370,  998 
Shocking  coil,  87,  378,  539, 635 
Bbooting  stars:    and  at^rolltes,  physical 
natiire  of,  40) 

ascending,  81, 136 
Shop :  machine,  some  derioes,  534 

notes,  a  few,  497 

tool,  handy,  8 

smith's  toold  for  the.  63 

window,  lighting,  463 
Shunter's  pozzlc,  the.  628 
SidereU  clock,  finding  celestial  objects 

without  a.  266 
Siemens  dynamo  69c.p..  179, 820,  887 
Sight  by  suggestion.  607 
Signals :  for  water  reservoirs,  134 

time,  transmittlag,  83 
Signs,  ooloarei  lamp.  181, 164 
Silk:  to  dean  green.  993 

underclothing,  319,  3i2 
Silk-cotton  trees,  174, 410,  602 
Silver :  films,  deterioration  of,  139 

nitrate  and  gold  chloride,  section  stain- 
ing in,  489 

prints  on  albumenised  ipaper,  the  fading 
of,  263 

sands,  667 
Silvering  :  copper  tabes,  349 

dial,  108 

mirrors,  18,  36,  80,  81,  89. 173,  199.  9S6. 
316,  365,413.  479,  485.  603.  633 

specula,  433,  457 
Simplex  dynamo.  611 
Single-cell :  eleotrotyping.  179 

operations.  178 
Single-lens  eyepiece,  365 
Slrlus,  173 
Sisal  grass,  609 

Six -legged  gravity  esoapemeat,  104 
Sixiog  pinions.  384 
Skate,  cnmpcd.  156 
Sleep,  a  loag,  69 
Slide,  lantern,  and  pinhole  camera  for 

copyinir.  64 
Slide-rest,  419 
Slide  rule,  367,  486. 483 
Slides,  lanteru,  mouacing  pasts  for.  139 
Slide-valve.  BfcDjaald's  balanced.  532 
Small-pox.  656 

Smoke  rings,  vibrations  shown  by,  170 
Smoker's  cabinet,  and  how  to  make  it,  95 
Smoking,  and  zymotic  dlRea<)es,  14 
Soap-babbles,  ezperimentA  with,  168,  200, 

2IK 
Soap-making,  560, 605 
Society:   Royal    Astronomical,  ladies  ai 
fellows  of  the,  918 

speotroiooplc,  a  proposed,  433,  607,  618 

Ulster  Aitronomicai,  85S 
Sock,  Spanish,  996,  317 
Sodium,  bright,  454 
Softening  bamboo,  842 
Solar  :  ecllp«e,  35 

faoalie,  136 

halo,  aud  mock  suns,  339 

image.  172 

obiervation,  Huyghenlan  eyepiece  for,  33 

photography,  361,  883 

work,  eyepiece  for,  126 
Solar-pathy,  557, 681 
Soldermg  :  and  brazing,  604 

bit,  tinning,  337 

eleotric-iigbt  wires,  17^ 
Solenoid,  347,  413 
Sjlation  :  batter/.  178,  202 

copper,  272 
Solvent  action  of  water  on  glais,  4S6 
Sore  feet,  634 

Soreness  from  cycle  ridinf,  330,  343 
Sound,  velocity  of,   resonance  tubes  for 

determioiag  tbe.  399 
Sour  wine,  111,  133 

S<>uth9ra  :  oroas,  ths,  and  the  grtrat  Bear, 
5  2.  610 

sUro.  80 
Spain,  journey  to,  438 
Spaoiab  dock,  295, 317 
&par,  ilior,  and  artificial  opal,  287 1 
Spark  coil :  3m..  29i.  319.  414 

dimensions  for  ^lu..  318 
Spackini(  and  disbtng  of  dynamoa,  355 
hp^rk4,  loug.  683 
Speoiflc  gravity  wf  liqaiis.  612 
Spectacle  glasaes,  focua  of,  204 


Spectacles.  394, 683.  597. 605 
Bpectrographlc  photography,  88 
Spectroscope  :  lit,  136,  979 

star,  487,  609 
Spec'7osc:>pic :  660 

society,  a  prop  tsed,  489,  607,  538 
Bp9ctros3op7,  spark  discharger  for,  942 
SpiHrum.  stellar,  405,  413 
Specula:  819,343 

gUie,  638 

silvering,  439.  467 
Speed,  calcalating,  66 
Speed-recorder  wanted,  606,  680 
8p»eds,  Great  Western,  489 
Sphere,  tbe  mechanical.  693 
Spherical  aberration,  930,  943,  266 
Spicy  exhibit,  a.  489 
Spindle  alignment,  lathe,  77 
Spinning  mules,  676 
Spirul  spring  weighiog  machine,  610 
Spire,  vibratian  of,  2)4,  316,  865,  887,  U 

462 
Spiritualism,  evi  iences  of,  601 
Splittin*^,  p«p3r,463 
Spsnges.  fishing,  tor.  893      M 
BpoDtiueous  .'onuratlou,  479 
Spot  lens,  237 
BeoU.  black.  366 
Spring,  rapidity  of,  849 
Springs:  903 

torsion,  wire,  202 
Bqnaree.  magic,  531 
S'iumting  brains,  453 
Stain:  604 

wilnat,  88 
Staining:  bitanlcal  sections,  89 

marble,  white.  S'}5 

microscopic  sections,  109 
States  :  for  wood,  437 

in  linen,  273 

removing  from  paper.  486 

sulphuric  acid.  2i7 
Stamping  sheet  brass,  302 
Stamps,  indiarubber,  683 
Star :  atlases,  63 

bright,  173, 179 

charts,  83,  61 

—  mounting,  552 

clnater  in  Hercules,  great,  869 

ee-Blrm,  599.  673 

fiatlng  and  bumptiousness,  67,  103 

imager,  312 

maps,  86 

new,  in  Auriga,  13.  67 

o(»ultation  ol,  ay  Japiter,  920 

Bpectro8coi)e,  487,  503 

uaknown,  fin  ling  an.  318 
Starab  for  moantiug  photographs,  314 
Star-fladers,  improvements  ia,  408 
Stars:  angnlar  distance  between  two.  6i 

double.  13,  3S9,  603 

—  vVasbingtou  obi<orvations  of,  405 
faint,  au  I  mooallgUt,  35.  31^9 
prjper  motions  of  the,3J9,  337,  868 
eeeiog  witb  small  apertures,  310 
ehooting.  asacndiog,  81.  126 

-  p'jyaical  nature  uf,  400 

houtbem.  80 

temporary.  352 
Statical  problem,  155, 178 
Station,  observing,  a  Sonth  American, 
BtatUtics,  medical,  startling,  339,  863 
Steam  :  and  gas  plpesi.  439 

carilage.  gasolintf.  360' 

cxhiu*'t,  iiylrte,  yiy 

impreguation  of  high  prti3-:urc,  65 

laiiucb.  249 

811  pel h. 'at -d,  37,  63,  105.  129,  681 

tap.  K7 
Steimorrf,  lake.  SOJ 
Steam-press  ire  on  the  moon.  136 
Stea  11.7049^1,  the  tint  iron,  148 
Steel :  brazintr  mild,  67 

colour  of,  403 

ingot*,  &2G 

mi^ju-it.  hiirJouing  of.  238 

pUtr^«,  tiri'.ructiMnK,  Itf 
Stool-w.irkin;^.  &07 

Stellar :  m-ignltade.  the  arithmetic  of 
aan's,  21U.  265,  396 

spcctram,  405,413 
Bter^oscopo,  revolving,  108 
Storeosoopic  pbo*;o-^raphy,  I'.mar.  218 
Steriliwd  water,  555 
Sticks,  e  jonism,;  de.U,  17.  39 
Stoue  :  artidolal,  culoariug,  85 

turning.  438 
Stoue-j,  uriificlal.  438 
Sto'jpiug.  a  ciirj  for,  366 
Storage,    dauger    of    petroleuai.     in 

weithdr.  26 J 
Stored,  co-operative,  ligbtiu(f,  87 
Storm,  electric il.  Hiuguiar,  2I(> 
Storuid :    matiuetic,  aud  niiunputs,  on 

coauection  b6twe?n,  115 

satiifaotory  useof  uiliu,auothcrinst<i 
of,  461 
Stove-pipe,  paint  or  Vjirnish  for,  179 
Stoving  cuam;!,  Ill 
Straw  bats,  dyuioK',  173.  224 
Streamers,  aurorai  rotation  of,  lOS 
Street  coll,  203 
Strikes,  or  capital  vera u)  l.ibour,  556,  C 

603 
Students  :   chenaiHtry  for,  8,  46,  121,  ] 
•2aJ,  33i,41S,  521 

gcOiOijy  lor,  23,  49.  m.  160, 1S6,  -7o, 
372,  446, 193,  5B,  b42,  :»39 

mlcrcacopy  for,  p:.tc:ical.   &.  26,  61, 
06,  116,  140,  l»Jj,  lai,  213,  23i,  258, 
.M»3,  326,  319 
Study  of  livin/  micro-orgaaioins,  an  ir 

eatmg,  573 
Sub  narlnti  evntry,  the,  76 
.-^uUsUnct,  Ati6 
buggetUoii,  a.  «>--i'J 
SuipoaVe  oi  irjc  cry^tah,  b05 
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8alphoUa«,  HO 

Baiphonol,  It 

Bnlphnrio :  aoid  in  boilers,  156 

anhydride.  901 

—  Bt«iiis,347 
Ban :  '466 

And  Venue,  diemeten  of,  1S6 

annular  eolipee  of,  801 

xnaRuitade  of  the,  at  steUar  distances, 
17S 

phoco|praphini(,  405 
Sundial :  69,  303.  505 

a  euriou«  portable,  299,  313, 339,360,  382 

a  mean-time,  480,  606 
Sunflower  oil,  316 

Sun's:  apparent  diimeter  as  teen  from 
Mercury,  597 

apparent  stellar  magnitude  at  the  dis- 
tance of  any  star  mtti  a  girea  psrallsx, 
919,  285,  386 

disunce,  196 

image  projeotiag  with  a  non-aohromaklo 
telescope,  63,  S18 

mock,  and  solar  halo,  339 

pariliaotio  inequality,  663 

rotation,  126 

star-magnitule,  837 
Sunset,  pink  screamers  seen  aftsr,  433 
Bunshine:  records,  477 

Venus  in,  405 
Sunspot,  the  recent  great,  173, 316 
Bunvpits  :  13,  61,  83,  lu3, 301,  33D,  SS4,  340 , 
808,676 

an  1  luagaetlo  storms,  on  the  oonneotion 
between,  l45,  405 

and  rainfall,  663,  597 

diurn«l  advance  o',  318 
Soperfloial  area  of  a  gIot>e,  868 
Superheated  steam,  87,  63,  105.  139,  581 
Superstition :  a  pernicious,  291 

contra  sanitation,  461 
Burf«oe,  heating,  13 
Surfaces :  irregular,  planning,  65 

on  stayed,  361 

sliding,  in  machine  tools,  114,  388 
Swelling,  wUlte,  S60.  995,  317 
Swift's  comet,  198.  319 
Swimming-bath,  46i 
awing  bridges,  16 
Switch  :  a  simple,  489 

automatic  t^ephone,  463 

for  be  i  room  and  idtohen  bells,  395,  317 
Swollen  and  inflamed  eyelids,  950,  871 
Synodic  periods,  yariati jns  in,  503. 652,  597 


TABLE :  fret-saw,  413 

new  method  of  maklnjr  a,  95 

utensils,  a  hktory  of,  395 
Tables:    for  determining  attitudes  with 
the  barometer,  3S 

sorew-outting,  583 
Tackle-making,  fishing,  366 
Tangeutial  water  wheels,  doable  nozzle 

for,  936 
Tauk :  water,  303 

wooden,  making,  866 
Tanks :  galvanised,  rust  spots  in,  110 

water,  paint  for,  476 
Tap :  oarrent  for  medical  work,  new,  880 

steam,  87 
Taps,  au  electrical  wrinkle  in  drilling  out, 

435 
Tar,  white,  87 

Target,  balieC  marki  on.  33,  65 
Tartaric  acid,  new  synthesis  of,  317 
Taylor     undcm     compoun'i     automatic 

engine,  S53 
Tea  tree,  rootn  of  the,  581 
Tea-lead,  535, 682,  605 
Teetti,  dii<coloared,  414 
Telegraph  :  40.  65,  S5. 108 

poles,  <'  krch  wires  on,  203 
Telegraphy,  orij?in  of,  937 
Telephone:  817,  513 

compiny  and  trespass,  390 

cunuectlou.  III,  320  ^ 

iuduvjtion  ooil  for,  IG 

line.',  erectin»r.  511,  635 

mechanical,  39, 64,  108 

moato  room.  Crystal  Palaoe,  367 

noisee  in,  817 

switch,  automUIo,  463 
Telephones :  42.  65,  344 

and  microphone^,  178 
Telescope  :  13. 133.  394,  808,  310,  315,  318, 
320,  343,   35S.   887,   887,  38S,  635,  662, 
684.687 

aehromatism  of  tha  Galilean,  173 

and  quadrant,  287,  833 

ehooaing  a,  without  seeing  it,  318 

dark  glasMes  for,  265. 373  391 

day-anl-night,  365 

equatorial,  a  new,  403 

French,  the  miracalous,  597 

lenses,  utilising  old,  430,  456 

magatfying  power  of,  813 

misty,  365 

Newtonian.  366 

non  -  achromatic,  projecting   the   sun's 
image  with  a,  63.318 

object-glasi  of  a,  697,  606 

objective^,  on  tti..  adjustment  and  testing 
of,  240.312 

old,  ut-.lisiug,  462 

power  of  30I11.,  173 

testing  a.  2l8.  240 

tests,  338.  405 

tourist,  319 
I'litsovpjtt :  J5 

glass  lor,  370 

haxy,  218 

oM,  405, 413 

reflecting,  compound,  173,  319 

refraoting,  173,  220,  211, 319, 860 

tenestria4, 38 

"type  tests  "for,  336 


Teleeooplo,  199, 266,  819 
Telescopy,  560 
Tempsl's  comet.  88 
Temperature :  18 

deerease  In  mean,  480 

In  past  agee,  terrestrial,  603, 697, 663, 576, 
608 

rocks,  and  high,  63 
Temperatures,  high,  measurement  of,  338 
Temporary  stars,  352 
Tenacity  of  ebonite,  462 
Tennis  court,  393 
Tent,  photographic,  16 
Terrestrial :  magnetic  itormi  and  sanspoti, 
405 

telescopes,  83 

temperature  in  past  ages,  509,  637, 663, 
576.  608 
Teela's  :  experiments,  79.  388 

—  simplifled,  513.  679,  601 

high- voltage  generator,  133 
Testing  :  a  lathe,  358 

a  telescope,  918, 340 

astro.  o.g.,  462 

mirrors,  811 

oils,  316 

purpoees,  dynamo  for,  88 

water,  512, 534 

sonal,  886 
Tests :  for  au  8iin.  veflsotor,  503 

telescope,  388,  405 
Textiles  and  metals,  anti-rot  and  anti-rust 

treatment  of,  885,  438 
Theorem,  binomial,  584 
Theory  :  coemio,  478,  504 

of  electrical  potential,  390 

o(  music.  394 

of  the  Ice  Age.  Mr.  Garbett*s,  83 
Theosaphic  astronomy  (t)  218,  317 
TOeosophy,  677 

Therapeutic  :  preparations,  the  portability 
of  modem,  138 

uses  of  iron,  461 
Thermometer :  chemical,  298 

making,  198 
Thought-miohine,  shall  we  erer  h%Tea,371 
Threads :  screw,  348,  371 

triple,  586, 682 
Thunderstorms,  128 
Tides  in  th3  West  Indies,  867 
TUes:  437,463 

colouring,  293 
Time :  check,  Jardloo'i  eleeftrio  automatic, 
118, 

correct  and  public  docks,  344, 288, 314 

Japanese,  667 

signals,  transmitting,  88 

true,  and  its  distribution,  339. 884. 405, 484 
Tin :  dead  black  for  brass  or,  295.  317, 

plate  wasto  reoorery,  scrap,  413 

reooTering,  848 
Tinned  iron  water-cana,  repairing,  950 
Tinning :  iron  wire,  224 

soldering  bit,  887 
Tlnplate  making,  electricity  in,  618 
Tired  tools,  680 
Tires :  cycle,  replacing,  373 

devloa  for  heating,  convenient,  304 

heating,  635 

pneumatic  cycle,  583 

wheel,  primitive  method  of  heuting,  889 
Titan,  the  passage  of,  173 
Tooacco,  mildewed,  819,  387 
Tomato,  analysis  of,  652,  554,  601 
Tomatoes  as  a  sospectod  soarce  of  cancer, 

430,  508,  638,  554 
Tongues,  melodeon  and  concertina,  438 
Toning:     and     dzing    gelatine-chloride 
paper,  435 

bath,  a  new,  881 
Tool :  boring  and  turning,  geometrical,  853 

combination,  a,  835 

shop,  handy,  8 
Tjol-:ioMor,  Eiehards,  rotary,  497 
Tool-room  kinks,  i9j 
Tools  :  for  the  smith's  shop,  62 

for  usa,  177 

hardening  well-drilling,  673 

improTis^d  tor  the  amateur's  workshop, 
604 

machine,  sliding  surfaces  In,  144,  383 

tired,  5S0 
Top,  at t -propelled,  496 
Torsion  springs,  wire,  933 
Tortoise,  ttie,  597 
Tourist  telescope,  319 
Trade  marks  and  patents  at  the  Chicago 

exhibition,  413 
Train  of  wheehi,  66, 109 
Trains :  fast,  in  the  United  States,  393 

passenger,   Shiel's  and  Kiliot's  patent 
electric  bell  communication  for,  307 
Transformation  altomating  direct  current. 

Patten's  system  of.  133 
Transformer,  226,  296,  844,  436,  519 
Transit :  instrument,  83 

of  Venus,  first  obserrations  of  a,  808,  360 
Transmitter :  ooil  for,  188 

Hunnings,  16 
Transmitting  time  signals,  83 
Transparent  osment,  576 
Treadle  lathe,   4iin.  csntre,  sliding  and 

ecrew-cutting,  27 
Tree,  tea,  roots  of  the,  581 
Trees,  eUk-cotton.  174,  411, 603 
Trianguiation*  581, 605 
I'ricks.  loteniStin^,  i6l 
Tricyolos.  hani-lever,  65 
Triple  threads,  586, 6s2 
Tnplo-expauaton  engine,  387 
Troav^'e  aTlator,  80 
T-sqoare,  an  Improved,  806 
Tube :  for  exploding  gunpowder,  413 
restonanoe,  for  determining  the  velocity 
of  sound,  399 
Tabes  :  braes,  reducing  ends  of,  132 
copper,  lilTeriDg,  349 


Tubes :  glau,  manufaetnre  of,  78 

Tubing,  thin  lead,  468 

Tubular  journal  bearing,  the  Msnoely,  289 

Tug,  606 

Tumour,  horse  with,  867, 888 

Tuning  reed  organ,  18 

Turbines  for  Niagara,  441 

Turning :  and  boring  tool, geometrical,  353 

cast  iron,  67 

lubrioant  for,  61 

stove.  436 
Twist  drills,  87 

Typewriter  ink  ribbons,  178,  302, 821, 346, 
270 


XTIiOSBS  inride  eyelids,  48i 
Uldter  astronomical  society,  858 
Underclothing,  silk,  819,  843 
Unexpected  electrical  excitement,  978 
United  States :  fast  trains  in  the,  893 

lake  fisheries  in  tike,  468 
Units,  metric,  84 

Universal  lens  flange,  Optimus  patent,  850 
Universe,  limit  of  the,  556,  576 
Unsightly-looking  bottles,  to  prcTcnt,  841 
Uranus  :  and  Neptnre,  406 

oocQltation  of,  478,  603.  653 
Use  :  for  aristol,  new,  661 

for  bamboo,  new.  898 

of  laminations,  488 
Utensils,  table,  a  history  of,  595 
Utilising  old  telescope  lenses,  480, 465 


VAOOINATIOV :  886 

and  bacteria.  410, 458,  605,  580,  679 

and  cancer,  579 

Darlington  and,  578,  608 
Vaccine  lymph,  410, 48 1,  630 
Vacuum :  Orooksian,  318,  486 

in  lamp  bulbs,  thn,  879 

pan,  133 

partial,  394, 681 

pump,  au  eiectro«meohinisal,  400 
Valve  :  ball,  vibration  of,  367 

engineer's,  853 

gas  engine,  66, 86, 345 

safety,  66, 86,  246 
*'  Vsndyk  o*rving"  lathe  attachmsnt,  232 
Variation  in  synodic  pariodi,  503 
Varicose  veins,  606 
Varnish :  bicycle,  378,  816 

colourless.  15, 44 

or  paint  for  stove-pipe,  178 

pattern,  88 

removing,  396 
Varnished  paper,  667 
Vega,  405 

Veins,  variooM,  606 
Velocity :  of  failing  bodies,  17 

of  sound,  resonance   tubes    for  deter- 
mining the,  899 
Venus :  80, 238,  240.  36S,  366,  809,  810,  887, 
883,  406, 408, 483. 699 

and  Jnplter,  oonj  unction  of,  85, 66, 198 

eoloared  glass  for,  382, 4015 

daylight  views  of,  406 

diameters  of  the  snn,  and,  126 

transit  of,  first  observations  of  a,  808,  360 

visibility  of,  809,  888 
Vertical:  boiler, 488 

planer,  18 
Vesta  and  Cere*.  88 
Vibrate,  does  a  church  spire!  394,  816, 865, 

387,  436.  463 
Vibration  of  ball  valve,  367 
Vibrations  shown  by  smoke  rings,  170 
Violin :  383 

air  volume  of,  note  on,  393 

matters,  14, 86,  63,  84, 151,  288, 369,  339 

sides,  bending,  6i 

string<t.  604 
Viouna:  343,392 

air-mass  of,  348, 392 
Viridnis,  Th^ta,  octsultation  of,  630 
Vifliuility  of  Venus.  3o9,  339 
Visitetiondayat  thi  Boyal  Observatory,  351 
Voles  BU 1  mice,  497 
Voltago:  high,  electricity  of,  817 

of  dynamj,  HI 
Voltaio  ard.  849 
Voltmeter.  317 

Volumes,  thirty  thonsuid,  441 
Vomttimf,  hydrochloric  aoid  in  the  treat- 
ment of,  384 
Votes,  device  for  registering,  mechanic &Uy, 

288 
Voting  machine,  861,  409,  435 
Vuljanite,  111 


WALIi-PAPEB,  ink  in,  348 

Walnut  stains,  88 

Washing  ftboi'er,  galvanised,  48 

woollen  fabrics,  468 
Waste  of  power,  60, 84 
Watah:  Geneva,  436 

magnetised,  486 

sidereal,  a,  e3 
Water :  oommon,  about,  393 

cycle,  387 

delivery,  318,  341 

fl  3W  of.  in  pipM,  131 

for  re«idencf ,  293 

hoc,  heating  by,  393 

m  ;Cor,  43S,  533,  605 

oil  on  rough,  38»,  554 

potable,  561.  583 

power  of.  486.  609 

purifioatiou  of,  hy  metallic  iron,  103 

ra*suig  large  weights  in,  16 

regulator  fur  coll.  439,  442 

reservoirs,  signals  for,  134 
•  solvent  action  of,  on  glass,  466 

sterilised,  555 


Water:  tank, 302 

tanks,  paint  for;  476 

tnHug,  619, 684 

Wheels,  tangential,  double  nouls  for. 
Water-cans,  repairing  tinosd  iron,  260 
Water-hammer,  179 
Water-motor  or  eleotro-motorf  419 
Water-pipe,  broken,  108 
Water-power,  865 
Waterproofing :  canvas,  867 

leather,  249, 271 
Water-wheel  buckets,  a  rubber  ooshloa  in, 

485 
Wave-lines  of  ships,  370, 298 
Weather:  hot,  danger  of  petroleam  atovagt 
in.  289 

local  character  of  the,  602 

lore,  197 
Weighing  machine :  224 

spiral  spring,  610 
Weight  chime  clock,  288 
Weighte  in  water,  raising  largv,  16 
Weinek's,  Dr.,  enlargements  of  the  Usk 

lunar  photogn^hs,  697 
Welding :  electric,  487 

of  iron  wheels,  electric,  11 
Well-drillinf  tools,  hardening,  678 
Wells,  108 
Welsh,  488 

Weit  Indies,  tides  fn  the,  867 
Wet  plates,  250,  509 
Wheel :  a  back-gear  dividing,  289 

tires,  primitive  method  of  lisaUng,  889 
Wheel-cutter  and  driller,  a  geared,  86, 68' 
Wheeling,  270 
Wheels:  ill 

iron,  electric  welding  of,  11 

sandpaper,  iu  the  pattern  roomy  216 

train  of,  66, 108, 

water,  tangential,  double  nossle  for,  S88 
Wheel-work,  a  few  words  on,  176, 246, 812 
Whist,  the  recent  remarkable  deal  at,  176 

300, 33U  291, 814,  8i ',  864,  386 
White :  marble,  staining,  866 

pilee,487 

swelling,  250,  371 

tar,  87 
Wimshurst  machine,  181,  liL  176,  SOt,  SH 

880,  511 
Wind :  deflection,  154, 202 

organ,  511 
Winding :  armature,  FaeinottI,  462 

ooil,  41 

tor  small  drttm  armatures,  eoooooilM 
method,  14 

of  dynamo,  altered,  867 
Windmill :  pomp  for  small  foantains,  804 

to  wjrk  a  lathe,  609 
Window :  glass,  giving  a  ruby  tint  to,  488 

shop,  lighting,  462 
Windows,  condensation  on,  348 
Wins,  sour,  111,  183 
Winnecke's  comet,  837 
Winter's  machine,  182 
Wire :  charcoal,  annsalinff,  866 

gauge,  109 

irlass,  551 

iron  tinning,  224 

motor,  insulation  for,  818 

resistance,  611, 683 

screws,  18 

torsion,  spring,  202 
Wires :  electric  oell,  372 

electric  light,  soldering,  179 

on  telegraph  po'es,  earth,  303 
Wiring,  337 
Wood:  fires.  110 

how  to  plane  a  pieoe  of,  847 

palp,  203 

seasoning,  67, 475 
Wooden  tank,  making,  886 
Woollen  fabrics,  washing,  468 
Work :  at  the  Patent  Ofiloe,  a  year's,  870 

bamooo,  artistic,  336,  349,  874, 468 

bent  iron,  45 

electric  bell,  lamp  for,  4S7 

good,  and  good  ways  of  doing  it,  80 

medical,  new  current  tap  for,  88u 

solar,  eyepiece  for,  126 
Working :  boys,  home  fur,  employments  for 
a,  398 

butter,  236, 247 

men  in  want  of  a  living,  a  hint  to,  207, 
203,  6i0 
Work jien'e  oottsgee  or  artisans*  dwellings, 

Hughes'  bystem  of,  8H 
Workshop,  amatear'»,  improvised  tools  for 

the,  604 
Work-uole,  a  lady's,  190 
World's  fair  at  Chiesgo.  606 
Worsdell's  componnas,  437, 484 
Weight's  patent  adjusteble  axle  gauge,  80^ 
Wringing  machines,  483 
Wrinkle  in  drilling  out  taps,  an  eleotrioal 

435 
Writing  :  on  blue  prints,  675 

on  glaes  or  porcelain,  ink  for,  403 


X7L0NITB  :  484,  608,  680,  667 


YEAB*S  work  at  the  Patent  Oflloe,  • 

370 
Yellow  boots,  611 


ZtNO:  cuttings,  414 
dead  blaoK  for  Iron  and,  947,  611 
piates.  amalgamating,  40, 66 

Zincs :  amalgamating,  65 
cleansing  I^eclancn^,  17 
crystallisation  on  battery,  301 

Zxliaoal  light ;  80. 81,  90 

Zonal  testing,  387 

Zymotic  diseases  and  loaoking,  14 


iSuppUmmt  U  lk$  gUr&LiSH  MSGSAmO,  Sept.  9,  1892.] 


ILLUSTEATIONS. 


AOOXTMUIiATOBS,  (86 

Air-propel 'tMl  top,  497 
AUrm,  eleotrlo  low-water,  64S 
Alternating  dlreoi  oarreat  traoiformfttian, 

Pattea*(i  lyatein  of,  1S4 
Alternator*,  eiestrottatlo  166 
Amatean :  artiatio  bamboo-work  fori  S66. 

849,  874,  469,  t20 
lathework  for.  fS,  S58, 639 
Anderaon's  elsvuted  railw«7»  1^3 
Applianeet,  lathe,  183 
Aro  Ittfbt,  regaUtor  (or  the,  170 
Armttarei:  eooaomloal  mettu>d  of  wind* 

ioff.  14 
for  sma  1  dyaamM,  61 
Arreiter,  tbe  dolmen,  614 
Art' ■ana'  dwellinKs:  or  irorkmeii*i  oott  igei, 

Hagbeb'  •yttem  o'.  8S7 
patente  1  plana  for,  883 
Artiulo  b«ioboo-work  for  ama^eare,  SS6, 

319,  874,  489,  6S0 
Aatroootsical  clook,  t61 
Astro-pbotometre,  699 
Attaobment,  lathe,  m 
Aatomatio  :  dlftnbator  of  Hqoils,  879 
eoffiue,  the  Taylor  tandem  oompoand, 
.  861 

tlme-obrok,  Jardine'i  eleetrio.  119 
Auxiliaty  power  for  li/e-oo«t,  U8 
ATiator,  Troav6>,  SO 
A^',  griadlDg  au,  146 
Axle  riu^e,  Wrigbt'«  patent  adJaBtabIe,804 


B  ABY-OABai^BB,  a,  649 

Balance,  induocion,  888 

Balanced  siide-falfe,  Mo  D jnaldV,  6S3 

Ball  oeanngt,  x.^ 

B*mbof-vork  for  anateon,  artiatie,  366, 

349.  374,  469,  680 
Barometer,  a  !•  ctuie,  194 
B^t  ery,  plunve.  new  form  of,  9 
Beariogt,  ball,  936 
Bell :  sircuit,  16 

eolUery,  686 
Bellow* :  2«6 

fan  or  rot4ry,  861 
Btolta,  quArter-turo,  696 
Beneb,  pattem-miiker'e  or  joiner'*,  163 
Bieyoie :  eleotrio  lamp,  46* 

railwar,  a  rail-fenoe,  837 
Boot,  a  onrioai,  833 
Brake  for  two- wheeled  oart,  904 

O  ABINBT,  an  eleotrioal,  468 

Uall  belia,  664 

Camera,  a  oonrenlent,  644 

Oaplllarity,  experiment  In,  914 

Oamage,  giBoline  eteam,  361 

Oart,  brake  for  flro-wheeled,  904 

OeUaiial  photOKraphy,  189 

Cell,  Rrayity.  tbe  Uethins.  497 

Oentre-griodcr,  a  new,  468 

Chair,  a  reftdlng,  694 

CbemUtry  for  •tndenta,  6, 46, 198, 164, 868, 

331,631.623 
Chime,  an  eleotrio.  378 
Chaok:  dsme,  ite  conitruction  and  uiea, 
169,  907, 801 

drill,  Praneif,  163 

Jaw,  rerersible,  476 
Clronlar  motion,  680.  608 
Clamp  for  moulder'i  flaak,  331 
01aTlai,2l8»286 
Cloek,  aetroDomtoal,  261 
Clock-wbeel  ontting,  1 
Coil,  ahoeking,  water  regnUtor  fo  *,  463 
CoUlery  bell,  686 
Compound  antonmUo  engine,  the  Taylor 

tandem,  864 
Oompoonda,  Wondell'f,  484 
Compoond-wonnd  dynamo,  486 
Ootxagea.  workmea'^or  artlaani*  dweUlnga, 

Hnghea'  ayatem  or,  827 
Cranated  lady,  the,  697 
Onrrent  tap  for  medioal  wexk,  new,  380 
dole  aaddle^  a  new,  862 


DAKP  deieotor,  and  eleotrioal  inatra- 

mant,  816 
Oaah  to  tbe  Pole,  a,  876,  377,  418,  429, 460, 

461,  478.  473,  474,  4^9,  6u0 
Deformation,    pbotograpbio,    hy  image- 
forming  alot4, 464 
DeTioe,  for  heating  tlrea,  ooaTenient,  304 
Dial,  ring,  48j 
Dijme  ebuok,  iti  conatmotion  and  naea, 

168.  907,  301 
Hr  ingbt  regulator,  fornaoe,  3S4 
Drawing  :  app^rAtua,  Bdinger'*,  963 

par^Dolaa,  804 
Drill  chaoK,  Kranoia,  168 
Driller,  a  giar«d  wbeel-oattar  and,  86 
DrIiU,  twlat,  87 
D/D«mo :  869 

oomMonnd  wonnd,  486 
Dynamoa,  aparking  and  daahlng  of,  366 


B  A.B-PIBBOBBS,  638 
BeliiMe,  the  May  lonar,  919,  860 
B  lin^er'a  drawing  apparataa,  968 
Bleotrio :  aatomatio  time  eheok,  Jaidine*a, 
119 

chime,  an,  878 

fan,  new,  K.8C.B.,  808 

ligbt  for  magio  Unt'Vn,  169 

low- water  alarm,  645 

meavoriog  in^trumeat.  new  form  of,  8 

mctor  ana  f«n,  tUetric,  Knapp,  216 

pm,319 

tla.e  obeek,  Jardioe'a,  119 
Kleotrieal :  166 

eabmet.  463 

gOTeinor.  U'Brian'a,  79 

instrument,  and  damp  detector,  816 

meaaanng  inati  amenta,  141 

motion,  rorary,  43/ 
Kleotiiolty  in  tmitUte  makinir,  619 
Bieotrio-iigrit  ftttinff,  practical,  23,  93,  94, 
117,  189,   941,  82?,   896,  443,  444,  491, 
49i,493.687 
Sleetro-meobanleal  Taenam-pamp,  400 
B  eetro-motor,  Ong'a,  694 
Kleotroatatio,  altematora,  166 
Bteotroetatiea.  ezperimenta  in,  37, 66, 107, 
199, 160, 174. 268,  290,  316,  862, 411, 460, 
481,  607 
BU^pae,  to  draw  an,  from  ita  oentre,  4S9 
Billptioal  abapea,  grinding,  474 
Bngibe:  aatomatie,  the  Taylor  tandem 
oompouod,  864 

upright,  bow  to  make  a  oonneeting*rod 
for,  40H.P ,  427 
Bogineer'a  TaiTe,  an,  353 
Koglncs :  L.  and  N.  W.  H.,  681 

launch,  oonponnd,  IS  I 

oldLbaQdN.W.,970 
Bqaatori«l,  teleaoopa,  a  new,  402 
Bqaatorlala,  mono  ting.  608 
Eacapsment,  grayitf ,  86, 104 
Bxperimenta  in  el«-etroes«tloi,  87,  68. 1(  7, 
199, 160, 174,  968,  290,  316,  862, 411,460, 
481,607 

FAN :  end  motor,  Knapp  eleetrio,  916 

elcotrle,  new,  K.llB^  303 

or  rotary  hellowa,  868 
Feedera,  organ,  261 
Fibra  in  iron.  467, 468 
Fitting :  26, 74, 139. 166,  186,  212,  967,  280, 
899, 492, 470,  471, 666,  666,  667 

eleotrio-light,  28, 98, 94, 187, 139,281, 328, 
896,  448, 444,  491.  49i,  49S,|6S7 

hot-water,  668 
Flange,  lena,  Optimal  nni? enal,  **  patent  * 

860 
Foree-pompff,  868 
Fountain,  Hiero'a,  416,  484 
framea,  Oxford,  home-made,  604 
Franda  drill  ohuek.  168 
Fttlmen  arreater,  644 
Fornaoe  draaght  rcgalator,  834 

aALVAVOKBTBB.  P/of.  Ayrton*i 
and  a'AxioBTal,  468 


Gap  lathe,  aelf-aeting,  allding,  aurfadog, 

and  aorew-eattiag,  898 
Gaa,  Illuminating,  experimenta  with,  96 
Qaa-englne :  166, 166 

▼aWe  66, 946 
OAaoline  ateam  oarrtage,  861 
Gauge,  axle,  Wright'a  patent  adjoatable, 

804 
GAOgee,  pre«aare,  915 

ue  >logy  for  aiO'lenu,  98,  49. 119. 190, 160, 
186,  279,  8t8.  872,  446, 446,4yif,  6l8. 619. 
649,648,690 
Geometric  *1 :  86 

boring  and  taming  tool,  868 
G  aa«ea  tor  tele«oope,  dark,  294 
GraTlty :  cell,  tbe  Getbina,  497 

eajapement,  86, 104 
Great  Ekatem  old  bogie  enginaa,  6.6 
Great  Northern  railway,  863 
Grinding  :  an  axe,  146 

elliptloal  abap«a.  474 
Gunpowder,  tnoe  for  erploiing,  412 


HA  VD7  rope-hook,  a,  836 

Haidening  wrll-drilliog  toolp,  678 

Bay  ton'*  meobaQical  moTemaut,  66 

Hieio*a  fountain,  416. 484 

Sot-watdr  fitting,  656 

Hogbee*  ayetem  of  artiaana*  dwellinga  or 

workmen'*  oottage*,  897 
Hydroaiatio  paradox,  a,  236 

IBDnOTIOir:  balan-e.888 

by  high  potential  dischtrge,  99, 194 
loatrumcnt,    a    new    furm    of    electric 

meaanrlng,  8 
laatramenta,  electrical  meamting,  144 
Intereating  tricka,  381 
Iron,  tibre  in,  467,  468 


JAK8SBN,  198 

Jardlne'a  eleotrio  automatic  time  check,  119 

Jaw,  raverdble  ehuok,  476 

Joiner'a  or  pattern-maker'i  bench.  163 


KNAPP  eleotrio  motor  and  fan,  216 


UkDT,  cremated,  the,  627 

Lady'a  work-table,  190 

Lamp :  a  new  microeooploal,  107 

btoyole,  eleotric,  466 

mioroaoope,  the  *' lAne-Sear,**  149 
Lantern :  ala*oiTlag,  eheap  form  of,  864 

magic,  electric  light  tor,  169 

optioal,  ito  conatructiou  and  uae,  47, 149, 
9C9 

piatona,  116, 689 
Ltthe :  appUaneee,  188 

attachment,  212 

improTcmenu,  861 

no? el  and  coriooa,  104 

■elf-acttng,  alidiog,  aurfadng,  and  acre  w- 
euttiag  gap,  898 

apindle  alignment,  77 

treadle,  4|in.  centre  all  ling  aod  aorew- 
oatting,  27 
lAthework  for  amateura,  79,  963,  689 
Laaoob  enginea.  compound,  181 
Lena  tiaoge,  Optimoa  oniferaat,*'  patent," 

860 
Llfeboata,  anxiliary  power  for,  698 
Light :  aro,  regolator  for  the,  170 

electrie  for  magic  lantern,  169 
liqaida,  aatomaiitf  diatribatoe  of,  879 
LooomotiTea,  G.B  old  bogie,  606 
Lnnar  eellpae,  the  May,  219, 860 

IC AGKINB :  toola,  aUdliig  aorfaoea  in, 
146 
Wimahurat,  991 
Maohlne-ahopdeTicee,  tome,  8, 694, 686 
Uaedlet  and  the  aarroniidiiig  region,  80 


Magic  aqoarea,  681 
Mandtel,  differenti%l  back-gearad,  88 
May  lunar  eelipee,  919, 860 
McDonald'a  halaoeed  alide-ralTe,  698 
Maohaoieal :  moremenM  deaigolog,  168 

Hayton'a,  66 

aphere,  tbe,  628 

t«U  phone,  89 
Meaaanng  wiath  of  ri?(r,  688 
Medioal  work,  new  current  tap  fur,  886 
Meteor,  estraordin«ry,  600 
Mioroeoope  lamp,  tbe  LAne-Sea%  149 
Microeooploal  lamp,  a  new,  107 
Mieroioopf  for  atudenta,  practical,  6, 96, 
61. 76,  97,  116,  140,  169,  191,  113, 884, 
278,  80  J 
Willing  and  planing  trregnlar  form*,  961 
Motion :  ciroalar.  680. 603 

rotary  electrical,  487 
Motor  :  and  fan,  tbe  Knapp  elaetric,  916 

Gog'a  eleotro,  69 1 
Motora,  rotary  carrent,110 
Moaldar*a  flaak,  clamp  for,  884 
Moanting  equator IaI*,  6C8 


BOVA  Anrlpee.  li7 
Nozali^.  oottble,  lor  tangential  water  whtela 
kSG 

O'BBIAB'S  electrical  goternor,  78 

Obaervatory,  new  national  cieottlah,  tbe, 424 

Oug'a  electro-motor,  694 

Ophiuchi,  70,  811 

Optioal  lantern,  ita  oonatrnetlon  and  uae, 

47, 142,  909 
OptlmnannlTeraal  lena  flange,  **p  itent,"  860 
Organ  feedera,  261 
Orafai.  684 
Oxford  f ramee,  Lome  ma£e,  604 


PABABOL  AS,  diawing.  804 

Faraaux,  a  hydroaiatto.  336 

Fktten**    ayatem    of    alternating    direct 

cut  rent  tranaformation,  124 
Pattem*maker  a  or  juiier**  bench.  168 
Pen,  electric,  849 
Phoeyiidea,  407 
Pbonograpb,  388 
Pbonopbore,  886 
Pootograpbio :    deformation    by   iongo- 

forming  nlota,  464 
tent.  16 
Photography:  celee'iai,  182 

for  amateurr,  4v6 
Fhoto-microgtaphy,  almple  appaiatiu  for, 

61 
Piniona,  lantern,  116, 689 
Planer,  rertioal,  18 
Planeta,  maximum  brilliancy  of,  419 
Planing  and  milling  irregalar  formi,961 
Plumb-bob  and  rale  oombinad,  861 
Pole,  a  daah  to  the,  876.  377, 428^  429, 469 

461,472,478.474.499.600 
Polygoa  role.  608 
Poature  and  ita  indications,  472 
Preaeure  gangea.  916 
Projeotilra  and  the  rotation  of  the  euih, 

37,106 
Projection.  466 

Pomp  Tacnum.  an  electro-meohantoil,  400 
Pozxle,  the  ahanter*B,  629 


QUABTBB-TUBN  belts,  696 


Ande-aon'a  eleyated,  193 

bicycle,  a  rail-fence,  987 

Great  Morthem,  888 
Rainbow,  486 
Beading  chair,  694 
Begnlator :  for  abocking  ooU,  Wftter,  469 

furnaoe  draoght,  884 
Beaiatanoe  board,  888 
Beaiatancea,  oonitruciioo  of  ncn-iadaotlfe, 
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Bwonaooe  tube  for  detennlniog  the  Telo* 

eity  of  loimd,  899 
Blehard'a  rotary  tool-bolder,  497 
BlBgdlAl.480 

RlTer,  widtb  of,  measuring,  698, 606 
Boom,  eold,  181 
Bepe-book,  bandy,  a,  386 
Botary :  deotrical  motion,  437 

or  fan  beUowt,  383 

tool-bolder,  Blebard*^,  497 
Bait:  and  Flamb*bob  combined,  361 

pcdygOD,  608 


SABDIiB,  new  cyele,  869 

k^andpaper  wbeele  in  tbe  pattern  room,  816 

Patom,  989, 888, 466 

Seotttib  obeerratory,  new  national,  tne, 

484 
£ei«w^«nttlng :  61 

and  4|  centre  eliding  treadle  lathe,  87 
Sorews,  good,  in  bad  plaoei.  304 
SeU-aetteg,  eUding.  aorfaoing,  and  lerew- 

oattiBg  gap  laibe,  898 
Sentry,  inDmanne,  76 
Sextant,  669 

Bbafttog,  lereUing  and  aligning,  99 
Sblpit  wa^e  linee  of,  293 
Bhap :  maobine,  aome  devices  for,  8, 694, 686 

tool,  handy,  8 

tools  for  ttiesmitb's,  63 
81ido-mle,  486 

BUdo-ralte,  McDonald's  balanced,  688 
Smoke  rings,  Tibraticna  ibown  by,  170 


Smoker's  cabinet,  and  bow  to  make  it,  96 

Boap-bnbbles,  experiments  with,  168 

Book,  Spanish,  874 

Solenoid,  891 

Sound,  -Telocity  of,   reeonaace   tube   for 

determining  the,  399 
Spectroscopy,  spark  discharger  for,  318 
Speed  recorder  wanted,  680 
Sphere,  tbe  mechanical,  683 
Squares,  msgic,  681 
Ster,  es-Birm  673,  699 
Star-finders,  improTomaits  in,  406 
stayed  snrfacee,  861 
Steam :  carriage,  Raaoline,  351 

superheated,  440 
Steel-workiDff,  606 

Students:  cbemiitry  for,  6,  46,  138.  164. 
969,  881.  681. 638 

geology  for.  88,  49, 119,  130. 160.  186, 378. 
338, 873, 446, 446, 496,  618,  619. 548,  643, 
690 

microBOopj  for,  6,  26,  61,  75,  97, 116,  140, 
168, 191.  818.  833 
Sundial:  meantime. 480 

portable.  69,  969,  SIS 
Sunspota,  834 
Superheated  steam,  440 
Surfaces,  stayed,  361 
Switch  :  a  simple,  483  , 

for  bedroom  and  kitchen,  317 


TABLB.  new  method  of  making  s.  96 
Ttip,  new  current  for  medical  work,  380 


Taylor  tandem  compound  sutomatie  en- 
gine, 864 
Telegraph,  66, 86 
Telephone,  mechanical,  39 
Tobseope :  dark  glasses  for,  894 

equatorial,  408 
Tfut,  pbotoRraphic.  16 
Time:  check, Jardine's  electric  automatK", 
119 

trac,  434 
Tinplste  msking,  electricity  in,  649 
Tiref,  derice  for  heating,  couTenieut,  804 
Tool:  combination,  a, 836 

geometricftl  boring  end  taming,  353 

bandy  shop,  8 
Tool-holder.  Richard's  rotary,  497 
Tool-room,  kinks.  198 
Tools  :  for  tbe  smith's  ^hop.  63 

hardening  well-diilliog,  673 

machine,  slidimr  surfMres  in,  14r» 
Top,  an  air-propelled,  497 
Triangalatlon,  698,  COS 
I'riekfi,  interestinir.  381 
Trouy^^'s  aviator,  30 
T-sqnare,  an  improve<1,  3U6 
Tnbe  :  for  exploding  gunpowder.  418 

re^ocance,  for  determining  tbe  velccity 
of  sound.  399 
Twist  drills,  87 


T7PBIQHT  tngine.  how  to  n^ake  a  ccn- 
uec ting-rod  for  a  4UH.P.,  487 


VALVB :  engineer's,  868 

g«s-engine,  66, 946 

safety,  8i 
Variable  fttsr.  es-Blrm  673,  £99 
Venuf,  839,  310 
Vertical  planer,  18 

Votes.  dcTiee  for  recikterirg  meehanlca'.lr, 
888 


WATBB :  regulator  fur  sbocking  colli 
468 

wheels,  doable  nrzsle  for  tangential, 881 
Wave  lines  of  ships,  998 
Well-drilling  tooU.  hardening.  878 
Wheel,  backgMied  diridiog,  889 
Wbeel-outter  and  driller,  geared,  86 
Wheeli:  sandpaper  in  tbe  pattemHrcos, 
816 

train  of.  109 

water,  double  ncosle  few  tangential,  S3C 
Wbeel-work,  846, 818 
Wiiltli  of  river,  measuring,  698,  0C6 
Wim«bur«t  machine,  881 
Wood,  how  to  plane  a  piece  of,  347 
Work:  bent  Iron,  46 

good,  and  good  ways  of  doing  it,  80 

medical,  new  current  tap  for,  880 
Workmen's  cottsges  or  arttsana*  dwelllnff, 

ITughes*  system  of,  887 
Work-table,  lady's,  19U 
Woisdell'i  compounds,  484 
Wright's  patent  adjustable  axle  gauge,  104 
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AND    WORLD    OF    SCIENCE. 


CLOCK  WHSEL  CTTTTINO. 

ALT.  wlioel  -  cuttiag  engines,  nhetlie 
simple  or  complex,  conBist  oF  twi 
distinct  parts.  }et,  a.  frame  to  oarryacutte: 
spindle,  and  moans  to  tiavBrse  tt  across  thi 
ed^  of  blank  -wheel  to  be  cut;  2iid,  i 
flpmdle,  or  chuck,  upon  which  to  mount  tht 
blank,  which  must  be  provided  with  i 
diriding-plate,  or  other  means  of  accurately 
^jaoing  out  the  taeth. 

All  other  parte  and  motioQH  of  a  firet-daai 
wheel-cutting  engine  are  either  mere  con- 
Teniecces,  or  are  to  proTide  (or  the  cuttiiif 
af  spiral,  bevel,  or  other  special  forms  oi 
t«etb. 

The  arrangement  to  be  dmcribed  in  thif 
paper  is  deeigaed  onlj  to  cut  those  forms  oi 
teeth  in  general  use,  and  simplioity  of  partt 
haa  been  especially  studied  to  bring  if 
within  the  conetnictiTepowers  of  the  average 
amateur.  Moreover,  it  doea  not  exist  onlj 
apon  paper,  but  has  been  conetruoted  esactl; 
as  described,  and  fouiid  to  answer  its  pnrpost 
admirably,  and  in  the  case  in  question  was 
moiuited  upon  the  slide-rest  of  an  ordinary 
watchmaker's  Swiss  mandxel. 

As  will  be  sees  from  tbevarioaa  drawings, 
it  takes  the  form  of  a  lathe  attachment,  and 
OS  such  can  be  fixed  to  any  small  lathe  from 
the  mandrel  abovo  referred  to,  to  a  Sin.  oi 
4ia,  screw-cutting  lathe.  In  designing  an 
attachment  of  this  kind,  it  is  quite  im- 
possible to  fix  a  hard-and-fast  pattern  to 
suit  any  make  and  size  of  lathe,  slide-reate 
alone  vary  so  mnch;  but,  in  any  case,  the 
same  eaneral  arrangement  can  be  followed. 
It  is  advisable  to  make  use  of  the  lathe  as  it 
stands  as  far  as  possible,  and  introduce  no 
more  new  parte  Uian  are  absolutely  neoes' 
sary.  These  new  parte  are  as  follows  i— A 
«huok  to  hold  the  blank,  also  provided  with 
a  dividing-plate,  and  a  outter-frame  fixed 
upon  the  top  shde  of  rest — or  in  a  screw- 
cutting  lathe,  if  preferred,  upon  the  lower 
(dide. 

Here  I  may  as  well  say  at  once  that  no 
back-gear  or  overhead  motions  are  neces- 
suy.  as  I  know  that  the  mere  mention  of 
these  things  is  enough  to  frighten  a  great 
many  amateurs,  and  I  will,  therefore,  &gin 
by  assuming  the  lathe  in  hand  to  be  a  Sia. 
centre  ordinorv  type  lathe,  with  a  slide-rest, 
-o  other  attachment  whatever  being  neoes- 

.ry  for  the  present  purpos?. 

Taking  this  as  the  type,  we  will  see  about 
the  construction  of  the  cutter-frame.  As  it 
is  intended  to  drive  the  cutter  from  the  back, 
the  band  will  have  to  be  at  such  a  height  as 
to  clear  the  top  of  wheel-blank  when  the 
«atter'ftame  i*  travened  across  it.  The 
Iwight  of  the  frame  thus  is  determined  bj 
tito  size  of  the  largest  wheel  ve  may  wish  to 
TOIh  LT^Vo.  uoa. 


cut.     This  may  be  put  down  as  4in-     The 
main  wheels  of  the  largest  house-clocks  do 

Fig.  1  shows  a  side  and  front  view  of  the 
outter-frame  and  spindle.  The  frame 
a  brass  casting,  the  pattern  for  which 
easily  made,  and  needs  no  special  directions. 
Assuming  the  level  of  top  slide  of  lathe  to  be 
^in.  below  centres,  3}in.  will  be  the  height 
of  frame  outside  everything.  The  base  is 
2iin.  square,  and  ^m.  thick,  and,  if  possible, 
should  be  fixed  by  means  of  the  same  screws, 


steel  chamfering  tool  having  three  faces.    It 
can  then  be  turned  to  the  shape  shown. 

Half  an  inch  from  the  top  a  shonlder  is 
turned  down  to  ^in.  diam.,  quite  strught, 
to  receive  puUeys ;  ^in.  from  lower  ei^  ft 
flat  is  filed  out  to  receive  cutters.  This 
must  only  extend  half  -  way  to  the 
centre  of  spindle.  In  the  centre  of  flat  a 
I'ain.  hole  is  drilled  and  tapped  to  take 
binding  screw  for  cutters.  The  pnlle^,  two, 
are  made  of  brass,  ^in.  wide,  with  a  -/urn.  boss 
on  centre  of  top.    Across  this  boss  a  hollow. 


~?i 


&c.,  used  for  the  tool -holer.  This  wiU  avoid 
making  any  fresh  holes.  It  is  important, 
however,  that  the  frame  oomes  up  flush  with 
adges  of  top  slide  on  end  nearest  lathe-head 
uid  front  edge,  as  shown  in  complete  draw- 
ing. The  upright  bracket  to  hold  spindlt 
&nd  bearings  is  best  made  of  the  shape  ^own 
in  Fig.  1,  as  vibration  in  this  part  of  the 
apparatus  will  prevent  smooth  teeth  t»ing 
DUt.  The  base'  of  this  should  be  l^in. 
square,  and  the  top  Jin.  wide  by  }ia.  Uuck, 
vhere  it  receives  the  top  centre.  The  most 
important  points  to  observe  in  filing  up  the 
frame  are,  that  it  rests  square  and  flat  upon 
Jie  top  slide,  and  that  the  edge  A  corresponds 
vith  the  edge  B,  or  else  there  will  be  a 
lifflculty  in  getting  the  spindle  upright. 

The  spindle  is  made  from  AQi  steel. 
ITig.  2  is  a  section  of  spindle  and  centres, 
t  should  be  2  Jin.  long.  First  centre 
t  as  near  as  possible  in  the  lathe,  then  drill 
lach  end  up  ^in.  with  a  small  drill  about 
iiia.  wide,  and  countersink  them  with  a 


is  filed,  to  enable  a  small  pin  to  be  pat 
through  spindle  to  fix  them  on  i^uito  firm. 
This  pioviaes  an  easy  means  of  fixing  them, 
and  prevente  any  possibility  of  their  working 
loose  or  turning  round ;  at  the  same  time 
one  can  easily  be  remjived  and  another  sub- 
stituted. The  pulleys  can  be  turned  from  a 
piece  of  brass  rod,  or  may  be  cut  from  an 
odd  pieoe  of  plate  and  turned  on  the  spindle. 
One  istobe  Jin.  diam.  at  bottom  of  V-groove, 
and  the  otbei  Jin, — the  small  one  for  li^t 
cutters,  the  larger  for  heavier  work.  1^ 
V-groove  in  both  must  be  deep,  as  at  high 
speed  (150  to  200  per  second)  the  band, 
owing  to  ite  vibration,  has  a  tendency  to 
run  off.  Eicb  end  of  the  spindle  is  hardened 
separately,  thus  leaving  the  main  portion 
soft,  and  avoiding  distortion. 

The  centres  are  turned  from  ^in.  steel 
quite  straight  and  smooth,  and  are  coned 
carefully  to  fit  the  spindle,  then  hardened. 
Bevolving  them  between  the  finger  and 
thumbinaooneholeinapieceof  ei^T.od, 


ENGLISH  MEOHAJTig  AMD  WOBLD  OF  SdENOX  j   No.  1405. 


Fn.  S6,  ISn. 


rc}.2. 


V* 


teotii.  A  nferanoe  to  Fig.  S  vHl  "Iwv  &• 
mote  dearly.  Each  dot  reproMnte  » <KTuij« 
on  kh  inuigmiiy  plate,  wliioh  ia  lut  qinh 
oorreot,  though  to  look  at  tham  one  «inli 
ny  they  vara  punble.  GomiMtxe,  Ixnpmi, 
the  reoolting  teeth,  and  ths  ioagTuJity  nit 
onoe  apparent.  In  this  flgoM  toe  spuei  an 
very  carefully  drawn  the  same  width,  ud 
Uie  erroTB  are  oonaeqnently  doubled  in  'dm 
teeth  as  they  would  be  in  practioe.  Bat  tb» 
inequality  doea    not   rest  bore.     If  it  did, 
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obuved  with  fine  emery  or  oilBtonedust,  will 
pollan  them  sufficiently.  They  are  fitted  into 
straight  boles  in  the  cutter  frwue,  the  brass 
ot  wnitdi  ia  slit  with  a  fine  saw,  as  Fig.  Z. 
A  InndinK  acnw  i<a  each  holds  them  quite 
Ann,  BsdpnmitB  ot  about  fin.  Tertical  ad- 
joBtment,  which  is  very  uaefid  in  cutting 
'scape  wheels  and  Tatobets ;  also  for  bringing 
point  of  cutter  exactly  lerel  witii  lathe 
oenttea. 

The  frame  and  spindle  being  finished,  both 
may  be  fixed  to  top  slide  in  |Kwition,  and  a 
litUeroageandoilputinbe^ings.  A  short 
trial  aiwirill  polish  themoioely,  after  which 


the  rouge  must  be  oarefully  wiped  ofF,  the 
boles  pegged  out,  and  olean  oil  applied.  As 
befora  stated,  tbe  speed  must  be  about>l£0 

er  second,  and  at  this  speed  the  difflmlty  is 
keep  the  oil  in  the  oentiea.  The  boles 
drilled  up  each  end  of  spindle  help  to  do 
this;  but  if  it  is  driven  oonttnuously  for 
five  minutes  witbout  fresh  oil,  it  will  bind. 

As  the  bhuk  to  be  cut  is  fixed  to  Uie  man- 
drel, we  cannot  use  that  for  driving  in  any 
way ;  but  it  con  very  easily  be  done  with  two 
puUeya  such  as  are  used  lor  eight-day  clock 
lines,  hooked  to  the  wall  or  some  convenieat 
support  behind  the  lathe,  in  line  with  tbe 
foot-wheel,  and  level  with  the  spindle  pulley. 
A  band  of  crochet  cotton,  run  off  the  foot- 
wbeel  highest  speed,  through  the  back 
pulleys  to  the  spmdle,  answers  admirably. 
Now,  suppose  the  highest  speed  on  toot- 
vhecJ  measures  24iu.,  and  spindle  pulley 
jin.,  that  gives  48  revolutions  ot  tbe  latter 
to  one  of  foot-wheel ;  if,  therefore,  we  con 
tread  the  latbe  three  to  Uie  second,  we  ob- 
tain 144  revolutions  per  second  for  the 
spindle,  which  is  sufficient,  although  a  higher 

Esed  tbsji  this  is  easily  obtainable  for  such 
art  periods  as  are  taken  in  cutting  wheel- 
teeth  (about  .5—10  seconds  each). 

This  effectually  disposes  of  the  driving 
difGculty,  and  leaves  us  tbe  mandrel  for 
mountingthe  dividingplate  and  wheel  blank. 
If  another  lathe  is  available  in  the  same 
room  a  band  can  be  run  o3  that,  it  desiied  ; 
but  in  HaaX  cose  "  boy-power  "  or  some  other 


Cir  is  needful,  and  it  is  as  well  to  be  in- 
ndent. 
\-a.  planning  out  a  suitable  chuck  for 
blanks,  provision  must  be  made  for  some 
means  of  accurate  dividing :  either  a  brass 
division  plate  as  large  as  lathe  will  allow 
fthe  larger  the  betterj,  or  a  place  to  mount 
temporal^  dividing  plates  for  each  different 
numbered  wheel  we  wish  to  cut.  It  is 
seldom  there  is  room  enough  for  more  than 
two  or  three  circles  of  holes  on  one  side  of 
lathe  pulley,  but  it  is  not  a  bad  plan  to  make 
a  dividing  plate  and  fix  in  that  position  by 
means  of  three  or  tour  screws,  in  whioh 
case,  if  thera  is  an  index  slready  there,  it 
can  be  used  for  the  large  plate,  or  a  new  one 
fitted  in  its  place.  Fig.  4  will  show  what  is 
meant.  If  neither  of  these  plans  is  avail- 
able, or  if  tbe  lathe  has  not  already  an 
index  of  any  sort,  perhaps  the  best  way 
would  be  to  mount  a  dividing  plate  like  a 


will  show,  greatly  magniflad,  in  t 
teeth.  Tbe  cutters  aatfpaow,  ther" 
ever  inaocorat^y  tii       •  ■     ^- 
Qtaoes  cot  ara  Ml  » 


ever  inaocorat^y  tiie  ^ate  u  dnilaC  fli 

aoM,  Mid  tliawluiub- 
t " 


thin  teetb  thmier,  than  teet£  ol  Uw  oORMt 
size.  Imagine  snob  a  wheel,  geaiin^wiftk 
pinion  to  correct  depth.  A  tootlt  foam 
along  a  trifle  wider  thvi  the  rest ;  this  vonli 
not  so  much  matter  if  it  were  a  little  ibaste 
also,  or  even  the  same  length  as  the  othin; 
but  it  is  longer,  and  so  penetrate*  into  the 
Darroicer  portion  ot  space  between  niiuoa 
leaves.  iW  effect  of  this  is  to  at  onoe 
block  tbe  depth.  When  a  narrower  tooft 
comes  along,  it  baa  just  the  opposite  etlset. 
Bearing  all  this  in  mind,  it  will,  I  think,  be 
admitteid  that  making  a  division  plate  suffi- 
ciently exact  tor  eutting  clock-wheel  teetbis 
a  very  difficult  task  without  some  reliable 

If  the  lathe  is  already  fitted  with  divisoo 
Qirdes  and  an  index,  or  if  a  plate  can  b* 
fixed  at  back  end  of    headstock,  a  simple 


L   the    mandrel  < 


a  suitable 


faoe-plate 
chuck. 

To  make  a  division- plate  is  a  most  difficult 
job,  and  reallyrequires  another  machine  to 
mark  it  ofl.  The  charge  for  doing  this  by  a 
tool-maker  would  be  rather  heavy,  but  the 
result  would  be  satisfactory,  whicb  cannot 
always  be  said  of  a  home-made  one.  If  a 
friend  possesses  a  wheel-cutting  engine,  by 
all  means  obtain  the  use  of  it,  but 
in  all  probability  most  readers  will  have 
to  rely  on  themselves.  This  being  so 
the  greatest  care  will  be  necessary  in  mark' 
ing  off  divisions.  It  must  be  borne  in  mine 
that  a  Tory  small  error  in  dividing  the  plate 


Fio.  8. 

form  of  (diuck,  as  in  Fig.  6,  will  do  very  vail 
to  hold  blanks.  The  tapped  portion  upoo. 
whioh  blanks  are  screwed  should  be  3-I6in. 
in  diameter,  and  provided  with  a  nut  and  set 
of  washers  (turned  slightly  hollow  on  taoea 
next  blanks)  for  different  sizes  of  wheels. 
The  shoulder  is  also  turned  slightly  hollow 
on  the  face.  If  the  lathe  is  not  provided 
with  any  dividing  arrangement,  a  very  good 
way  is  to  mount  a  division  plate  upon  a 
shoulder  turned  upon  the  chuck,  and  fixed 
with  three  or  four  screws.  The  index  can 
then  be  pivoted  to  a  pillar  fixed  to  faoe  of 
headstook,  as  in  Pig.  T.  The  larger  tha 
diameter  ot  the  division  plate,  the  better 
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loe  there  is  of  dividing  acciuatslT. 
refore  it  should  be  made  as  large  as  the 
;ht  of  centres  will  allow.  It  must  also  be 
ioieutlv  stiff  to  resist  the  pressoie  of 
IX,  and  for  this  reason  a  6in.  plate  had 
er  be  ^'iiln.  thick,  or  a  4in.  plate  fin.  thiok. 
number  of  ciiclea  on  the  plate,  and  the 


•C  ' 


nber  of  divisions  in  efkoh  will  depend  upon 
lequirements  of  each  case ;  but  for  general 
poses  nTunbera  should  be  selected  oaving 
oany  diviaiouB  as  possible,  and  with  such 
»rd  to  each  other  that  what  is  defioient  in 
is  supplied  by  another;  for  instance, 
,  136,  132,  128,  120,  112,  108,100,96,90, 
80,  7fi,  70,  63. 
'robably  Ute  easiest  way  to  divide   the 


-^'%- 


■  nj,  iO 


the  chuck  with  the  plate,  as  if  it  were  a 
ok  to  be  cut.  Then  filing  a  pointed  onttra- 
imted  on  the  slide-rest  exactly  between 
<  teeth  of  the  wheel,  ao  that  the  latter  has 
ahake,  In  this  position,  by  means  of  a 
ikt  fixed  to  the  index,  scribe  off  a  small  arc. 


/ly // 


AM  this  cuts  the  oirde  to  be  divided  is  the 
it  to  drill  the  hole.  Thus  by  turning  the 
ak  round  to  extent  of  one  tooth,  and 
u  by  cutter  on  slide-rest,  each  division 
be  Boourately  marked.    Flatee  marked 


in  this  way  are  much  more  accurate  f 
divided  by  paper  discs,  or  other  mab 
arrangements.  The  plate  being  markt 
next  tning  is  to  drill  the  holes.  First 
ivad  position  for  each  by  means  of  a 
chamfering  tool,  or  a  fine-poiated  c 
punch.  Then  mount  plate  u^n  chai 
drill  by  a  bow  drill,  as  shown  m  Fig.  \ 
slide-rest  and  other  convenient  means 
used  to  support  the  back-centre  bv  me 
a  piece  of  anring  brass  or  steel  to  Keep 
sure  on  drill.  By  this  means  a  120 
can  be  easily  drilled  in  one  hoar. 

Qood  outtera  tor  clock- wheels  can  be 
from  old  files.  Fig.  9  shows  one  fij 
spindle,  and  also  separately.  They  e 
be  as  short  as  possible,  an(f,  ezoept  fo 
large  teeth,  need  not  describe  a  circle  of 
more  than  Jin.  diameter.  In  width 
must  be  a  trifle  wider  than  the  di 
between  two  teeth.  To  make  a  cuttei 
file  up  a  small  bar  of  the  required  siE 
aU  over,  and  drill  the  sorew-hole.  T 
should  bed  firmly  in  slot  in  cutter  s] 
Then  file  the  end  back  for  cleorani 
shown  in  Fig.  10  at  A.  Having  done 
shape  it  as  near  as  possible  with  a  sma 
tail  file,  leaving  it  a  trifie  too  large  aU 
B,  Fig.  10,  shows  how  the  cutter  roi 
backed  off  for    clearance    in    the  st 

Krtion.  When  filed  np  as  near  as  poi 
rden  it  and  temper  to  a  pale  atraw-c 
Then  make  two  polishers,  one  like  a  n 
file,  tapering  off  nodually  to  almost  a 
(a  bicycle  spoke,  oeing  mild  steel,  mi 
very  good  one].  The  other  is  like 
pivot  polisher.  Put  a  fine  grain  on 
with  a  file,  and  charge  with  oilstone 
or  very  fine  emery  and  oil.  Using  th 
files,  shape  np  the  flats  and  eurves  of 
as  nearly  alike  on  both  sides  as  possibl 
polish  nee  qoite  flat.  To  test  then 
two  apaoee  in  an  odd  piece  of  brass 
wheel  blank,  and  examine  the  res 
tooth.  If  it  points  up  nioelv  to  the  c 
the  cutter  is  equal  on  botn  sides ;  i 
one  ourve  is  deeper  than  the  other, 
cut*  a  round  tooth,  the  curves  mi 
sloped  away  more ;  if  tooth  is  too  pc 
deepen  the  curves  a  little.  Fig.  11 
ontters  for  various  purpooea. 

To  cat  wheels  with  these  ontters,  ai 
the  slide-iest  so  that  the  deptli  of 
with  blank  is  oorrect  for  ^^all  tooth,  u 
each  s^aoe  at  one  traversing  of  the 
advancing  it  steadily  across  the  brass 
not  lubricate  the  cutting  edee,  but  ke 
oentres  well  oiled.  These  "  fly  "  cuttei 
not  oat  Bted  or  ii«n.    The  result  wouk.  ^ 


be  a  bright  spot  on  the  iron  or  steel,  and  the 
blade  of  cutter  nibbled  right  off.  If  a  cutter 
that  has  been  in  use  gets  "brassy"  on  one 
side,  it  shows  that  it  Hae  not  sufficient  clear- 
ance there,  and  should  be  polished  off  a  little. 
If  the  teetii  cut  have  a  wavy  appearance,  it 
indicates  vibration  of  the  bUJik  or  the  ohiicl: 
on  which  it  is  mounted.  Remedy  :  lightm 
the  lathe  oeatrea,  and  use  larger  vaahen  oil 
both  sides  of  wheel.  For  this  reason,  if  two 
or  three  wheels  are  cut  at  once,  the  teeth  are 
smoother. 

Theoretically,  one  cutter  is  only  suitalde 
for  wheels  of  one  pitch  and  one  size  ;  but,  in 
practice,  a  cutter  of,  sa^,  40  pitch  (outting 
40  teeth  in  a  wheel  1m.  diameter  on  the 
pitch  line),  will  cut  all  wheels  of  the  same 
pitch  having  more  than  30  teeth.  Below 
that  number  a  different  shaped  cutter  must 
be  used,  catting  a  tapered  space,  or  the  tooth 
will  be  nearly  cut  oft  at  the  basee.  The 
teeth  and  spaces  of  wheels,  to  be  correct, 
should  be  equal ;  bat,  in  cutting,  itis  a  good 
plan  to  cut  wheels  to  exact  sizes  of  theoretical 
pitch  diameters,  which  gives  a  slightly 
narrower  tooth,  and  glosses  over  slight 
irregularities  in  cutting,  or  'particles  of  grit, 
&c..  which  might  block  a  depth. 

Fig.  12  is  a  plan  of  the  entire  anwige- 
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MARCH,    1882. 

The   Sun. 


- 

At  Oreenwioh  Meaq  Hom. 

Smiths. 

Bight 
Aksd- 
don. 

Declina- 
tion. 

Time. 

h.  m.     *. 

0  12  23-50  r. 
0  11  16-84  „ 
0    9  69-81  „ 
0    S  3S-10  „ 
0    7    5-67,, 
0    B  34-28  „ 

0  4   3oe„ 

h.  m.  B. 

22  61  24 

23  10    0 
23  28  26 
23  4S  44 

0  4  a: 

0  23    8 
0  41  20 

7  17  28  S 
6  21  63, 
1  24  36  , 

1  28  18  „ 
0  32  13N 

2  30  14  „ 
4  27    0„ 

hm.    s. 

22  39   0-24 

23  SS  43-00 
«  18  25-77 
23  38    8-U 
23  67  Sl-31 

0  17  S4-07 
0  87  18-84 

The  method  of  fiadiog  Sidereal  Time  at  Local 
Maui  'Soon,  at  any  other  station  wlU  be  found  on 
p.  406  of  YoIimiB  UV. 

Spots,  tocnln,  &c.,  are  fine  and  mci«ailDgly 
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Oocaltatlona  of  (and  Near  Approaches  to)  Fixed  Stan  by  the  Moon. 


7 
8 
11 
13 
14 
15 
17 
17 
19 
20 
31 


Star's  Name. 


1 

'i 

OS 


Disappear* 
ance. 


39  Geminoram 
ctf'CaDcri 
t  Leonis 
^Yirginis 
B.  A.  C.  4277 
38  Yir^s 
X  Virgmis 
Uranus 
^iSoorpii 
26  Soorpii 
ISTann 


h.  m. 

t5  30  p.m. 

8  14    „ 

6  20    „ 

t6  81     „ 

t6  26     „ 

t2  21  a.nL 

12  21 

12  30 

6  16 

2  36 


91 
}l 
99 


99 


t7     9  p.m. 


Moon's 
Limh. 


s 

Dark 
Dark 

Bright 

8  Why  8 
Bright 

Bright 

Bright 

Bright 

8.  by  £. 


177 
43 
102 
206 
HI 
217 
119 
112 
87 
178 
164 


ll 

r 


214 
66 
142 
243 
149 
206 
140 
131 
76 
198 
123 


Reappear- 
ance. 


h.  m. 

8  66  p.m. 
7  27 


7  24 


99 


99 


1  39  a.m. 
146    „ 
6  32   „ 
3      6„ 


oint 

Moon's 

limb. 

•tr 

0)    . 

4^ 

Bright 

• 

342 

Bright 

301 

Dark 

303 

Dark 

310 

Dark 

318 

Dark 

311 

Dark 

226 

look  for  him.    He  attains  his  greataat  eloDgilai 
East  (18°  64')  at  noon  on  the  31st. 


ts  o 


Right 
Ascension. 


Dedinatioa. 


339 
339 

341 

320 
326 
288 
242 


1 

6 

11 


h. 
22 
23 
23 


m. 
38*7 
13*4 
48*6 


o 

10 

6 
o 


16 

0  23*6 

2 

21 

0  57-1 

6 

26 

1  26-4 

10 

31 

1  48  6 

13 

42*8  S. 
47*3  „ 
23*8  „ 
10*7  N. 
63*2 
66*2 
67-8 


99 

99 


99 


Sonihi. 


h. 

11 
0 
0 
0 
0 
1 
1 


69*7 
14-6  pjL 
301 
45-4 
69*1 
8-7 
11-1 


It 

9» 
99 


» 


t  Near  approaches.    X  Moon  has  not  yet  risen.    An  illostrated  description  of  the  above  table  will 

be  found  en  pp.  406  and  407  of  VoL  LIV. 


Approximate  Times  of  the  Oreatest  Eaatam  Elongations  of  Satnm'a  Vive  Inner 

SateUites,  Tlalble  at  Oreenwioh. 

Day  of 
Month. 

SateDite. 

H. 

Satellite. 

1 

H. 

19 
20 
21 
22 
23 
24 
26 
30 
31 
31 

SatelHte. 

H. 

1 
2 
2 
3 
3 
3 
6 
6 

10 
13 
13 

Mimas 

Tethys 

Mimas 

Dione 

Enceladus 

Tethys 

Rhea 

Enceladas 

Enceladus 

Mimas 

Dione 

10  0  p.m. 
12*9  a.m. 

8*6  p.m. 
12*9  a.m. 

4-7    „ 
10*2  p.m. 

1*2  a.m. 
10-5    „ 

1*1  a.m. 

5  5    „ 
11*7  p.m. 

14 
14 
14 
16 
16 
16 
17 
17 
17 
18 
19 

Rhea 

Enceladus 

Mimas 

Mimas 

Mimas 

Enceladus 

Mimas 

Tethys 

Mimas 

Mimas 

Tethys 

1*9  a.m.    . 
3-7    „ 
4-2    „       , 
2  8     „.     H 

1-4     „ 

9*7  p.m. 
12  1a.m.    ; 

34     „      . 
10*8  p.m.    1 

96    „      , 
12*7  a.m.    i 

Mimas 

Tethys 

Enceladus 

Dione 

Rhea 

Dione 

Enceladus 

Mimas 

IVIimas 

Enceladus 

8*2  p.m. 

10*0    „ 

12*3  a.m. 
4-7    „ 
2-7    „ 

10-4  p.m. 
2-9  a.m. 
6*0    „ 
3*6    „ 

11.4  p.m. 

Starting  thus  in  Aquarins,  Mercurr  tni 
a  good  deal  of  that  constellation,  traT«ls  omfti 
whole  length  of  Pisces,  and  terminates  bis  ]aft 
in  the  confines  of  Aries.  His  coone  Btsmft 
part  of  the  sky  very  destitute  of 

stars. 

Venus 

is  an  evening  star  all  through  Marohy  sad  ii  i 
most  brilliant  and  conspicooos  object  in  the  w«l 
after  sunset.  In  fact,  towards  the  end  of  Msn^i 
she  does  not  set  ontil  between  10  and  11  o^eM 
at  night.  Her  angular  diameter  steadily  fnci  Ml 
from  14-4"  on  the  1st,  to  17'6"  by  the  last  dqril 
the  month.    Although  still  perceptibly  gibb — 

she  is  approaching  nearer  to  dichotomiisaon,  i 

pro  tanto,  her  interest  as  a  telesooplo  objfflt  I 
increasing. 


Right     , 
Ascension.; 


Declination 
North. 


A  description  of  the  above  table  will^be  found  in  VoL  LIV.  p.  407. 

Hyperion  will  be  at  its  greatest  eastern  elongation  at  3*7h.  a.m.  on  March  16,  as  will  Titan  at 
6'6h.  a.m.  on  the  8th,  and  again  at  l*3h.  a.m.  on  the  24th. 


h. 

m.     1 

• 

1 

1 

13-2   1 

7 

6 

1 

3-5  0    1 

10 

11 

1 

oG-9    1 

12 

16 

2 

191    ; 

15 

21 

2 

41*4    1 

17 

26 

3 

40    ; 

19 

31 

3 

26*7 

20 

61 

21 

44 

0 

8 

6 


9 
1 
6 
8 
6 
3 


62-9 


SoathiL 


h. 

2 

2 

2 

2 

2 

2 

2 


m. 
33-7 
36*8 
381 
40*6 
431 
46-9 
49  0 


99 
9» 
9» 
99 
99 
99 


supposed  to  commence.  As  is  well  known,  he  is 
at  this  instant  in  a  barren  portion  of  the  constel- 
lation Pisces.  This  is  also  the  theoretical  date 
of  the  Equinox  ;  but  in  London  this  phenomenon 
will  really  occur  on  the  18Lh,  when  the  Sun  will 
be  above  the  horizon  for  exactly  12  hours,  and, 
of  course,  below  it  for  the  same  IntervaL 

The  Zodiacal  light  may  now  be  well  seen  after 
sunset  in  the  west. 

The  Moon 

Eaters  her  First  Quarter  at  7h.  14*6m-  in  the 
evening  of  the  6th,  and  is  Full  66*4  after  noon 
on  the  13th.  She  will  enter  her  Last  Quarter 
at  6h.  16*4m.  p.m.  on  the  2l6t,  and  be  New  at 
lb.  17 '9m.  in  the  early  afternoon  ofthe2dth. 
High  tides  may  be  looked  for  on  the  Equator  at 
this  last-named  date. 


Day  of 

Moon's  Age 

Souths. 

Month. 

at  Noon. 

Days. 

h. 

m. 

1 

2*3 

2 

22  9  p.m. 

8 

7*3 

6 

66*4    „ 

11 

12  3 

11 

12*3 ;; 

16 

17*3 

1 

64*1  a.m. 

21 

22-3 

6 

43*1    „ 

26 

27*3 

10 

22*6    „ 

31 

2*9 

2 

49*7  p.m. 

The  Moon  will  be  in  conjunction  with  Venus 
at  8h.  p.m.  on  the  1st  (Venus  2'' 63'  N.) ;  with 
Saturn  at  7h.  p.m.  on  the  13th  (Saturn  T  39'  S.); 
with  Mars  at  llh.  p.m.  on  the  21st  (Mars 
3^  32'  N.)  ;  with  Jupiter  at  3h.  a.m.  on  the  28th 

Supiter  2"  63'  N.) ;  with  Mercury  at  6h.  p.m.  on 
e  29th  (Mercury  4'  27'  N.) ;  and  once  more 
with  Venus  at  3h.  p.m.  on  the  Slat  (Venus 
V  2?  N.) 

At  noon,  on  March  Ist,  the  Moon  has  just  left 
an  outlying  portion  of  Cetus  and  entered  Pisces, 
in  which  last-named  constellation  she  continues 
until  the  same  hour  on  the  2nd,  when  she  once 
more^  enters  Cetus.  This  is,  however,  only  to 
remain  for  an  hour  or  two,  and  \vhen  she  qniia 
this  second  outlier  it  is  to  emerge  in  Aries.     Her 


journey  across  Aries  terminates  at  2h.  a.m.  on 
the  4th,  when  she  passes  into  Taurus.  She  is  in 
Taurus  until  7h.  30m.  p.m.  on  the  6th,  at 
which  hour  she  leaves  it  for  Gemini.  She  is 
travelling  through  (}emini  until  6.30  p.m.  on  the 
8th,  when  she  enters  Cancer.  By  9h.  a.m.  on 
the  10th  she  has  traversed  Cancer  and  entered 
Leo.  She  quits  Leo  for  Virgo  at  9  a.m.  on  the 
13th,  and  Virgo,  in  turn,  for  Libra  at  3h.  a.m. 
on  the  17th.  Having  crossed  Libra,  she  arrives  at 
2h.  30m.  a.m.  on  the  19th  on  the  western  edge  of 
the  northern  spike  of  Scorpio,  which  she  crosses  in 
14  hours,  and  at  4b.  30m.  in  the  afternoon  of  the 
same  day  comes  out  in  Ophiuchns.  She  remains 
in  Ophiuchus  until  4h.  a.m.  on  the  21st,  and  then 
passes  into  Sagittarius.  By  8h.  p.m.  on  the  23rd 
she  has  completed  her  journey  through  Sagit- 
tarius and  entered  Capricomus.  She  remains 
in  Capricomus  until  Ih.  p.m.  on  the  26th,  when 
she  leaves  it  for  Aquarius ;  quitting  Aquarius,  in 
turn,  for  Pisces  at  llh.  a.m.  on  the  27th.  As 
she  traverses  Pisces  she  arrives  at  4h.  a.m.  on  the 
28th  at  an  outlier  of  (^tus,  which  she  then  enters, 
to  leave  it  again  at  8  o'clock  the  same  night  and 
re-enter  Pisces.  This  is,  however,  only  to 
plunge  for  a  second  time  into  another  outlying 
part  of  Cetus  at  lOh.  p.m.  on  the  29th  ;  but  she 
only  remains  there  until  midnight,  vhen  she 
enters  Aries.  Her  passage  over  Aries  is  com- 
pleted by  lOh.  a.m.  on  the  31st,  when  ^e  enters 
Taurus.  She  is  obviously  in  TauruiT  when  our 
notes  terminate. 

Xeroory 

although  nominally  a  morning  star  at  the  begin- 
ning of  March,  is,  in  the  sense  of  southing  aiter 
the  Sun,  practically  an  evening  one  throughout 
the  month.  He  comes  into  Superior  Conjunc- 
tion with  the  Sun  at  6h.  a.m.  on  the  6th.  During 
the  earlier  part  of  March  his  observation  is  prac- 
tically impossible,  as  he  is  close  to  the  Sun,  and 
presents  a  sensibly  circular  disc  of  less  than  6"  in 
diameter.  By  the  end  of  the  month,  however, 
this  has  increased  to  7*6",  and  as  the  planet  does 
not  set  until  something  like  an  hour  and  a  half 
%fter  the  Sun,  he  may  be  picked  up  after  sunset 
with  the  naked  eye,  when  the  horizon  is  perfectly 
dear,  by  anyone  who  knows  exactly  where  to 


Hence  it  will  be  seen  that  Venus  will  stilt 
from  about  the  middle  of  Pisces,  travel  throuAi 
the  remaining  eastern  portion  oi  that  constei*^ 
lation,  traverse  the  whole  of  KijltB,  and  ts* 
minate  her  path  to  the  south-west  of  the  PleiadM; 
She,  like  Mercury,  crosses  a  portion  of  th» 
heavens  free  from  stars  of  any  considerable 

Vara 

is  a  morning  star,  coming  into  quadrature  with : 
the  sun  at  2  p.m.  on  the  29th,  and  southing  sal 
setting  in  bright  daylight.  Moreover,  his  angidv 
diameter  is  so  small,  and  his  South  Declinatios 
so  great,  that  an  ephemeris  of  him  would  only 
uselessly  occupy  space ;  whilst  Jupiter  oooMI 
into  conjunction  with  the  sun  at  4  a.m.  on  te 
2 Ist,  and  is,  of  course,  invisible. 

Saturn 
is  now  visible  during  the  whole  of  the  later  psit 
of  the  night,  being  well  above  the  horizon,  sad 
fairly  placed  for  the  observer  at  9h.  p.m.    Hs 
comes  into  Opposition  to  the  Sun  at  9h.  a.m.  OS 
the   16th.     On  the  1st,  his  equatorial  diamelv  i 
subtends  an  angle  of   19- 10",  the  major  axisdfl 
his  ring  44  04',  and  the  minor  axis  1*94';  the 
corresponding  quantities  on  the  31st  being  19*ll> 
44*09",  and  I  07 ',  respectively.    Hence  it  will  bs 
seen  IJiat  the  ring  system  continues  to  presMfc 
the  appearance  of  a  simple  bright  line  of  liglii» , 
requinnf^  a  fairly  powerful  telescope  for  its  pi^V 
observation. 


Souths. 


h. 

m. 

19-4  a.». 

68*3    „ 

37-3    „ 

162    „ 

60*9  p.iB. 

29-8     „ 

8-8    „ 

It  will  be  gathered  from  the  above  ephemerif 
that  Saturn  will,  during  March,  describe  a  retro* 
grade  arc  in  a  north-westerly  dirpction,  some* 
J  what  a^ove  a  line  joining  /5  and  n  Virginip. 
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do«  not  rise  until  bstween  10  wid  11  o'clock  at 
Digbt  At  the  beginning  of  the  month ;  hence 
Wienerii  only   begioB   in  the  second  ve«k  of 


"sd 

Bight 

Declination 

II 

AscaniioQ. 

South. 

Bontht. 

h.   m. 

h.      m. 

11 

14  U-2 

12    GO'O 

2    fi7-3a.m. 

IS 

14  t3'6 

2    37-0    „ 

21 

14  13-0 

12    GDI 

2     16-7    „ 

as 

14  12-4 

31 

'•"■' 

12     43-0 

I     362    „ 

Thii  abort  retrognde  are  is  performed  in  the 
Immediate  neighborhood  of  the  4^  mag.  Star  X 
Virginia;  in  fact,  about  the  ;2l8t  the  Btar  and 
tlM  planet  will  be  together  in  the  aiune  field  ol 
Tieir  of  the  telescope  with  a  very  moderate  power. 

VeptniM 
is  now  approaching  the  West,  and  should,  of 
conrae,  be  looked  (or  aa  soon  after  dark  a«  poasible 
t«  be  aeen  to  the  greatest  adrantage.  He  sets 
after  midnight  at  the  beginning  of  March,  but 
between  U  and  12  p.m.  at  the  end  of  it;  and 
needs  to  be  at  tome  heij^t  abova  the  horizon  to 
ba  fairly  seen  at  all. 


■sd 

Booth*, 

Mi 

AKeSiion. 

North. 

h.      m. 

4     IB-9 

1*9    49-6 

5    39  ■0  p.m. 

4      19-1 

4     19-4 

4     197 

19    62-4 

i    40-8     „ 

4     201 

4     20S 

4    209 

3    43  0     „ 

It  will  be  seen  from  the  above  ephemerit  that 
JNeptune  is  tiavelliug  to  the  North  of  the  4 -3rd 
nag.  star  i  Tauri,  and  wiU  be  about  1°  North  of 
tltat  Blai  at  the  end  of  Uorch. 

r  -'     Kinima  of  tba  Variable  Star  Alcol 

[  wiU  occur  on  the  8th  at  3h.  28m.  a.m. ;  on  the 
nth  at  12h.  16m.  a.m.  ;   on  the  13th  al  9h.  5m. 

,  p.m. ;  aod  on  the  31st  at  lb.  59m.  a.m.,  as  well 
•t  on  other  occaaiona  when  daylight  will  render 

I  the  phenomeaon  inviBible. 

Shootinff  Store 
are  not  especially   conspicoons  during   Murch. 

-  About  the  1st,  the  Uth,  the  IBtb,  and  again 
during  the  kat  week  of  the  montii,  are  the  moat 
probable  times  at  whioh  they  may  be  expected, 

Oreenwloh  Uean  Time  of  BouthlnB  of 
Eleven  of  the  Prlnolpal  Fixed  Stan  on 
the  KlBht  of  Koroh  let,  1892. 

Star.  Souths. 


Coetor    .. 
Prooron 
Pollnx   .. 
^Cancri 
>  Hydrie 


i  47  50-76  pn 


4-51 


.,  8  4"  16-43 
..  3  as  11-63 
.,  3  SS  14-64 
..     9  30    6-33 

10  41  3208 

B^n*  11  21  40-0O 

B  Ursa)  Majoria  .,         ..*li  IC    6-69 

a  Croteiis  "li  3-2  53-46 

•  Early  morning  of  2nd. 

The  method  of  Qnding  the  Greenwich  ilcan 

nme  of  Southing  of  eitb«r  of   the  stars  in  the 

aboTB  list  for  any  other  uight  in  Starch,  as  also 

that  of  determiaing  the   Local   Instant  of 


will  be  found  c 


TACTICAL    KICR08C0PT    FOB 
STUDENTS-XXI. 

Bj  Fruuici   Davu,  B.Sc.,  Aasodate  of  the 
Fharmaceatical  Society,  kc 

THE    dirition   termed   Annuloaa    is    one   of 
great  interrst,  and  highly  instructive.    We 
<AMm  it  ie  divided  into  seTeral  snb-divisions, 


and  these,  again,  have  still  further  sab-diviaic 
and  many  familiea.  It  would  be  impoatible  . 
oili  limited  space  to  treat  upon  all  of  these  :  we 
must,  therefore,  content  oorselvea  by  examining 
one  or  two  leading  types.  Aa  an  example  ef 
the  Annelida,  we  will  consider  the  characters  of 
the  Garden-worm,  although  this,  perhaps  is  not 
the  moat  typical  of  the  division,  yet,  at  least,  it 
has  the  advastage  of  being  easily  procoiable, 
and  a  familiar  creature  to  moat  of  our  readers. 
The  Garden-worm  (Lambiicua  terrioola),  be  it 
observed,  ia  not  poaaeaaed  of  any  external  cover- 
ing in  the  form  of  a  aholl  or  cbitinous  aubatance. 


Section  of  Earth  Worm,  showing  cirenlation. 

but  of  a  muscular,  eoft,  and  flesh-like  laye 
Thia  is  very  plaatic,  and  capable  of  great  eiten- 
aion  or  retraction,  owing  to  the  muacles  which 
form  the  greater  part  of  its  eubntance.  It 
is  also  apparent  the  whole  of  its  body 
ia  arranged  in  a  ring  -  like  manner :  the 
whole  of  the  body  ia  in  segments  extending 
from  the  head  to  the  tail,  and  yet  each  segment 
is  of  iUelf  eeparate  from  its  predecessor  ;  the 
whole,  however  attached  one  to  the  other  in  auch 
a  manner  that  their  mntoal  relation  is  easential 
for  the  existence  of  the  creature  which  we  coll 
the  garden-worm.  If  we  examine  its  ventral  or 
under  surface,  we  shall  find  at  one  end  the 
mouth,  and  at  the  other  an  opening  which  leives 
as  the  anus.  Inside,  and  in  connection  with 
these  external  openings,  we  have  a  long  tube  or 
alimentary  canal,  proceeding  in  a  straight  and 
almost  direct  line ;  but  in  spite  of  this  we  shall 
observe  little  nodes  or  swellinga  at  certain  parts 
of  the  passage,  at  the  rings  or  segments  ol  the 
body  extend  in  circomference.  It  is  into  these 
aaci  or  swsllings  that  a  digestive  Quid  is  con- 
stantly poured,  which,  of  courw,  assista  in  the 
assimilation  of  the  food.  The  alimentary  canal 
runs  aa  nearly  as  possible  through  the  centre  of 
the  body;  but  beneath  thia— that  is,  upon  the 
under  eiuface  of  tha  worm — we  find  in  each 
segment  two  little  misses  of  cells  termed 
gongUonic  corpacules,  and  iisuiug  from  these 
the  nervea  regulating  tha  muscles  distributed  to 
each  individual  segment,  and  in  addition  to  this 
attached  to  its  neighbouring  segments  by  two 
atring-like  nerve  mires,  which  act  aa  the  tele- 
graphic oommpnication  between  one  segment 
and  another.  It  will  be  seen,  therefore,  the  whole 
nerrouB  system  is  continuous,  and  yet  each  seg- 
ment ia  provided  with  its  own  nervous  centres. 
If  we  examine  under  the  microacape  a  portion  of 
the  external  covering  of  the  worm,  we  shall  ob- 
serve a  number  of  rudimentary  appendages  :  it 
is  by  means  of  these,  together  with  the  action  of 
the  musdea,  that  the  ammal  ia  endowed  with  the 
power  of  locomotion- in  fact,  they  serve  as  feet. 
In  the  common  gorien-worm,  however,  these  ap- 
pendages ore  not  nearly  so  dialinct  or  numerous 
as  in  ths  voiioua  forms  of  worms  which  inhabit 
the  sea.  Ttie  btudeut  should,  tbuiefore,  if  pos, 
aiblo,  obtain  a  specimen  of  Iho  "lob- worm,"  bo 
easily  procurable  upon  our  coasts,  and  to  largely 
emploj-ed  for  the  favourite  amusement  of  our 
departed  friend,  Iziak  Walton.  Fishermen  are 
always  ready  to  supply  the  visitora  to  our  sea- 
side resorts  with  tbeae  creatures,  to  which 
they  give  the  appellation  of  "lug-worm.'' 
Having  obtained  one  of  theae  creatures, 
l«t  the  student  einmiae  a  very  thin  section  of 
the  worm  with  the  lin.  'objective.  He 
will  find  a  large  number  of  theae  feet  (technically 
termed  "cirri  J,  and  very  instructive  they  prove, 
seeing  that  one  can  observe  almost  the  whole 
course  of  transition,  from  the  hair-like  append- 
ages to  the  ao  called  teet. 

Out  gHrJen-woim  is  perfectly  harmless;  but 
there  are  some  of  lis  aea  brethren  which  are 
capable  of  inflicting  a  thu-p  bite,  for  ve  find, 
with  aome  of  these,  an  apparatus  extending 
from  the  mouth  openiog,  which  is  efiicient  so 
far  aa  incising  the  Scab  of  the  finger  of  a  human 
being  is  concerned,  although  no  atrioui  results 
accrue  thenifrom.  The  sen-wonns  are  provided 
with  very  beautiful  gilla,  ananged  in  plates  or 
tamellic.  The  student  will  therefore  do  well  to 
fully  study  these  when  ths  opportunity  prtaeu'.a 
itseU. 

The  student  will  poasibly  have  remarked  that 


the  nervous  centres  in  the  worm  are  situated  in 
the  ventral  portion  of  the  animal,  Thia,  we  may 
state  at  once,  is  the  general  position  of  the  nerve 
centres  in  all  invertebrates  possessing  such  a 
system,  whilst,  generally  apeaking,  we  find  tha 
opposite  in  vertebrates  —  that  is,  the  nerve  centres 
ace  dorsal,  or  at  the  back  of  the  animal.  There 
exists  on  old-fashioned  idea  that  the  garden- 
worm  may  ba  cut  into  several  pieces,  and  that 
each  piece  is  then  capable  of  reproducing  tha 
perfect  worm.  This  is  fallacions  :  it  is  not  ao. 
The  truth  is,  owing  to  the  fact  of  each  segment 
being  possessed  tS  its  own  nerve-cenbe,  the 
divided  portions  may  writhe  for  some  conaider- 
able  lime  after  the  separation ;  but  the  parts 
eventually  die,  and  do  not  perfect  themselves. 

The  sea-worma,  we  found,  carry  on  the  func- 
tion of  respiration  by  means  of  gillsi'tbegarden- 
worm,  however,  owing  to  its  peculiar  habita, 
breathea  chieSy  by  way  of  the  akin,  which,  on 
this  account,  must  always  be  kept  moiaL  We 
therafore  find  them  most  abundant  in  damp  soiL 
No  doubt  many  of  ua  have  noticed,  when  walking 
in  our  gardens  after  sum et,  having  syringed  the 
flowers,  the  worms  extend  a  portion  m  their 
bodies  upon  the  soil  nmply  to  increase  their 
respiration.  If,  therefom,  the  soil  is  dry,  or  the 
worm  becomes  exposed  to  the  mys  of  the  sun, 
the  sMn  ahrivela  np  and  the  worm  dies,  owingto 
the  atoppage  of  the  rcapiratoiy  function.  The 
leech  and  aea-mouse  are  furthra-  good  examples 
of  other  families  of  this  subdivision;  bat  a 
dstailed  account  cannot  be  given  here. 

Let  ns  now  "look  at  the  crayfish  or  lobster, 
either  of  which  may  be  taken  as  the  type  of  the 
■nbdivision  Cmstaces.  The  formation  u  easen> 
tially  the  same  whether  we  examine  the  fresh- 
watw  dayflsh,  shrimp,  or  lobster.  A  few  slight 
differences,  however,  exist  which  are  unimport- 
ant, such  aa  pontion  of  appendages,  Ao. 

The  lobster  is  scientifically  named  Homarus 
vulgaris  and  is  an  arthropode,  that  ia,  belongs  to 
that  division  which  comprises  the  Crustacean 
Arachnids  or  spiders,  Myriapodic  or  many-Wged 
creatures,  and  the  losoctEG  or  insects.  Thelonter 


1,  The   eye;    2,  Cardiac  civity  o(  s 


chelate  ;  S  and  9,  Ambulatory  organs- 
late  ;  10  and  II,  Nerve  gangUi :  12,  i 
13,  Antenunle. 


incased  or  provided  with  a  hard  external  sub- 
stance, termed  the  exo-skeleton,  which  iadivided 
into  twenty  segments,  called  somites.  Each 
individual  somite  is  provided  with  appendages, 
of  these  somites  form  the  abdominal  exo- 
skeleton,  and  are  movable  one  upon  the  other, 
togeUier  with  the  telsoa  or  tail.  Each  of  these 
',08  is  provided  with  two  appendages, 
ged  in  pairs,  the  lower  portion  of  each  being 
called  the  basipodite,  or  hy  aome  the  protopodite ; 
four  out  of  the  six  segments  forming  the  abdo- 
minal region  are  also  provided  with  other 
appendages,  termed  respectively  the  exopodita 
and  endopodite.  These  arise  from  the  proto- 
podite, and  act  as  little  oara  in  the  locomotion 
or  swimming  ol  the  animal.  It  will  be  observed 
the  foremost  i  a  apparently  in  one  piece — that  is, 
Dmites  have,  as  it  were,  combined  to  form 
'carapace,"  which  is  termed  the  "cephalo- 
thorax."  A  ^ght  indentation,  however,  la  seen 
this  carapace,  and  it  ia  here  the  head  tennioataa 
and  the  thorax  begins.  Fourteen  somitea,  there- 
fore, go  to  farm  the  portion  called  the  cepholo- 
thoracic  region,  and  the  point  of  indentation  is 
'  rmed  the  "  cervical  suture,"  or  neck. 

The  uppermost   part  of   the  exo-skeleton  is 
termed  the   "  tergnm,"  and  the  under  portion 
"  sternum."      Just   beneath    the    cervical 

e  the  exo-skeleton  is  more  extended  than  at 

any  other  part,  and  here,  upon  examination,  we 
find  the  gills  are  placed,  that  a  branchial  cavit; 
ia  formed  by  the  extra  growth  of  the  pleura, 
which  acts  as  a  protection  to  the  gills  themselreo. 
The  plenroQ  is  therefore  termed  the  '  ■  bianchia- 
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wdti  nuj  And  Mniiethuig  which  maj  nStx  ■ 
fnnettioB. 

No.  lu  a  [tide  hill  el*mp,  ihowiu  «  MmTeniant 
w»  of  aaoDiiDK  m  cUmp  at  the  tai  ol  flat  work. 

No.  2  ihow*  ihTM  pins  ast  in  Um  iawa  of  a  ohnck, 
intsodad  for  diiTjug  a  plat«  while  baiiiK  torncd  oB 
the  ontude.  Altai  bemft  itomed'  it  mu  bo  plaoed 
in  the  ohnok  and  faced  off,  alw  long  ujhndsrg  nuy 
be  tamed  thaii  full  length,  and  without  feai  of 
afoingiDg.  If  thought  dcsiiable,  three  angle-iroDa, 
with  oentrea  ioMited,  oonld  ba  bolted  on  the  f  aee- 
plato  inatead,  therein  aaying  tha  iaoonTamencs  of 
diiUing  the  chuck. 

No.  3,  an  eioeUeut  driver  lot  the  holt-Utho.  The 
bead  of  the  bolt  ii  nicked  to  leceive  the  driver.  Thie 
expedient  altowi  a  bolt  to  be  flniahed  quite  up  to 
the  head,  than  tevemd  ui4  the  head  finiilied. 

No.  4  ahowB  a  female  centre,  with  t«eth  like  a 
reamer  cut  iniids,  the  iobjoct  oE  which  is  to  drive 
bolte  for  aquaie  oanliing.  It  will  be  found  an 
improvamentovei  the  dog  for  aiaiilai  puipoiea. 

No.  fi,  a  holder  and  <dMnp  tot  Mcuring  driving 
braaaea  while  being  planed  on  the  cage. 

No  6  ihowa  the  moit  aooonunod  sting  bolt  in  the 
world.  I  am  extremalj  aoii;  that  its  application 
cannot  be  extended  to  othei  toola  than  the  drill. 
Thia  beaatitid  and  mti«L«aaght  bott  will,  no  doubt, 
be  nndantood  bj  the  diawlng. 

No.  7.  Coniideiabla  ing<nait;  baa  been  expended 
upon  machine*  and  devioea  tor  boring  oar  bnMCs 
rb7  the  wav,  the  D.P.B.E.  do  not  bore  them  at  all, 
but  grind  uwm  in  a  bolder  on  a  apeed-lathe) ;  bnt 
thia  airangenMot  I  loggeet  peitaini  to  boring  on 
the  lialf-£ell,  with  double  or  tri{d«  oatteia  on  a 
boring- milLinilling'nuudtifw or  luie,  aa  mitt  the 
'"•ii'Wi  The  entteiB  are  threaded  and  lorewed 
into  the  body,  aet-aorawt  anprovided  on  the  aide  to 
keep  them  Itinn  tnnilog.  When  oottcnnie  ground 
below  ue  thn  maj  be  nnlorewed  a  turn,  and  the 
piOHi  diameter  renewed.  The  ansngement  of 
work,  aa  diown,  hu  the  advantage  ol  being  uajlj 
■et,  uid  tha  du^  on  the  onttera  ia  not  aevere. 

No.  S.  Another  alotlei  bar. 

No.  S.  No  doubt  there  are  manf  who  have  a 
ei  of  aimilai  ineoea  to  turn  in  the 
evident  that  almoit  aa  much 


lane 
l>t£e. 


a  anangBment  m  ihown,  w£ich  ii  aimply  a  pieM 
of  wire  nm  through  the  centre  ai  near  the  apmdle 
•a  poaaible.  A  amall  thumb-acraw  or  binder  ii 
•lunrn  to  bind  the  wire  in  any  poaition,  or  diameter 
rsthsr.  In  operation,  first  turn  one  blank,  then 
run  the  tool  back  oppoaite  the  wire,  Mt  the  wire  out 
nn«  it  toadiet  the  tool.    The  tool  " 


wotk  it  ma;  be  need  entlrelj  di«penaiog  with 
oaUpera ;  the  idea  ahould  be  readilT  undentood  by 
the  aketdi.    The  mandrel  thown  h  tha  NIcholaon 


•snuding. 

Ho.  ID  thowi  a  fancy  in  calipers,  c 
TavmdMe,  giving  aeveral  took  in  one. 


1.  ll.'i  ( 


h  for  the  link-bench, 


igtaper,  and  a  nick 
nreapond.   Thiaiap 
convenient  when  atini|  Mnihet  atael  for 


ia  pirticoluly 


iply  a  nick  ground  for  the  pin  ioinreB  the  cutter 
coming  central. 

No.  11.  Thia  ia  what  the  U.P.  boya  call  a  atud 
remover.  It  ia  naed  moitly  on  steam-ohaat  itada. 
The  notched  key  ii  inaarted  in  either  aide  of 
block,  ao  aa  to  puU  on. 

No.  ISahowB  a  imall  device  for  cutting  oil-groavflA 
in  puUeya,  &c.,  couaisting  of  two  piecea,  a  chiael 
and  guide<Blag,  alao  a  hammer  to  drive  it.  The 
plug  Ii  ilottea ;  in  the  alot  a  riae  ia  provided  the 
leDsth  tha  groove  ii  to  be  ;  the  chiael  ia  made  the 
width  of  the  alot  with  a  projecting  eutting  edge,  alao 
a  projecting  heel.  The  ctuiel  starti  in  lomewhat 
below  tha  edge  of  pull^-hub,  then,  by  the  projeo- 
tiona,  ia  advanced  into  uie  cut,  following  the  proper 
depth  downward  until  releaaad  b;  the  lower  offaet, 
when  the  chiael  reoeda  and  the  whole  thing  comea 
out  freely,  leaving  a  groove  in  the  hob  without 
coming  out  at  either  edge. 


KEW  FOBH  OF  PLVNOI  BATTEBT 


rpHE  illoitration  ahowa  a 


-_  experimental   labontoiy  anil   other 

apedal  work,  where  it  ia  not  practical  or  eoanomical 
to  operate  a  dynamo,    The  Internal  raBlatance  of 


thia  battery  ii  only  a  very  amall  fraction'ot  an  ohm, 
and  the  voltage  1,^  volta  per  oell.  It  la  M  con- 
abueted  that  it  ia  eaaily  put  in  or  out  of  aotian  by 
lowering  or  rsiaing  tha  platea,  which  are  b^  m 
place  by  a  tbomb-aorew,  aa  ihown  in  the  lllai> 
tration.  The  rack  ia  moonted  on  a  black  walnut 
bue,  and  the  oella  can  eaaily  be  taken  out  for 
cleaning   without  t' "   -'-'--   ■— ---   •-' — ' 


When  m  n», 
odoun  or  fume 
adjuated,  tuid  ci 


mliie  a 

a   noted.    The  p 

Qt  a,  new  tonn  o 

„_._  -jia  manntaoturt-         __ 

I,  Broadway,  Brooklyn,  N,Y. 


THE  DI8TBIBITTI0N  OF  FOWSB  BT 
DIBBCT   CUBRENTS.' 

ri*  part  of  tbepnignnime  for  tbia  eveuingthat 
I  ahall  advocate  the  uae  of  direct  cnirenta  tor 
long  diatauce  power  tranamiuian.  I  have  taken 
thia  taak  with  pleasure,  believing  that  I  have  a 
atrong  caae  to  proeent  to  you  ;  bat  I  bag  you  wHl 
remembu  that  what  I  m&y  aay  in  favour  of  direct 
or  againit  alternating  melboda  is  aoid  from  the 
stanqpoint  of  the  engmeer,  and  that  aa  an  engineer 
I  muat  reoognise  the  neceaaity  to  the  world  of  e«Mh 
and  every  lue  of  development  now  open  to  elec* 
trici^.  There  ii  no  electrical  phenomenon  which 
we  can  afford  to  aaj  is  trifling  and  not  worthy  of 
carrfnl  invaatigation.  But  a,  tew  yean  ago  the 
alternate  current  tranaformer  was  menij  a  acientiflc 
toy  :  to-day  it  i«  aa  practical  a  piece  of  engineering 
aa  the  locomotive.  Until  now  the  oondeoaer  baa 
had  but  a  limited  application  in  telegraphic  work. 
To-day  it  promisee  to  become  aa  important  to 
indntttial  electricity  aa  the  tranaformer.  I  do  not 
know  but  that  Uie  next  few  yean  may  see  Holtz  or 
Wimahnnt  itatio  mochinea  built  on  aa  largeaaoale 
and  used  as  extensiYe^  as  magneto-electric  machines 

Of  the  physical  propertica  of  the  alternating  cor- 
reot  as  the;  affect  ils  use  in  power  tranamlnion,  the 
moat  prominent  are  the  following :  First,  its  pro- 
duction br  the  generator  and  delivery  lo  tha  motor 
without  the  use  of  a  commutator.  Second,  the 
tadli^  with  which  it  can  be  tiansformed  in  ita 
E.H.F.,  either  upward  or  downward,  by  the  oae  of 
simide  appantoi.  Tb«&e  poiuta  are  in  its  favour. 
We  notice,  third,  that  iuaamuch  aa  an  alternating 
ennent  has  its  periods  of  zero  K.M.F.,  its  mean 

value.  It  followB  that  insulaticn  of  apparatus  to 
use  alternating  cunante  muat  be  calculated  to  with- 
atand  a  higher  potential  ditlerence  than  that  avail- 
able for  vStual  work.  Fourth,  weijbeerve  that  the 
alternating  conenC  iu  ita  relation  to  conductors  does 
not  confoimtu  Otim'i  law  in  the  elementary  form, 
but  to  that  law  ae  amplified  by  the  iutrod action  of 
factora  of  periodicity,  range  of  poiaation  aiid  in- 
ductance. The  practical  result  of  thia  ia  that  to 
convey,  under  ainiilar  conditioua,  an  equal  amount 
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of  energy,  the  alternating  enirent  requires  more 
oopper  toan  the  direct  current.  Thia  fact  is  not 
appreciated  br  the  pnUic,  although  it  is  familiar  to 
engineers.  Before  the  puUic  the  alternating  cur- 
rent has  been  advertised  as  the  current  requiring 
little  copper,  whereas  it  may  and  does  sometimes 
require,  unaer  practical  conditions,  40  per  cent, 
more  copper  than  the  direct  current.  The  fifth 
physical  property  which  we  notice  is  nearly  allied  to 
to  the  fourtii.  It  is  merely  the  fourth  property  in  a 
special  application.  It  is  said  that  m  orcmts  of 
great  inductance,  such  as  the  windins  of  electro- 
magnet, the  alternating  current  is  reurded  in  its 
deyelopment  to  such  an  extent  that  a  g[reat  poten- 
tial dinerence  or  a  large  current  is  required  to  pro- 
duce magnetic  effects  which  could  be  produced  by 
direct  current  with  much  less  apparent  expenditure 
of  energy.  It  is  quite  true  that  the  expenditure  of 
energy  is  apparent  only ;  but  that  does  not  affect 
the  fact  that  the  windings,  if  the  potential  difference 
is  to  be  kept  low,  must  be  of  a  conductor  large 
enough  to  carry  an  enormous  current  without  heat- 
inff :  or  that,  if  the  current  is  to  be  small,  the  insu- 
Ufion  must  oe  designed  to  withstand  a  great  poten- 
tial difference.  A  parallel  observation  is  that  the 
variable  stato  of  an  electromagnet,  which  only  exists 
at  the  moments  of  charge  and  discnarge  in  a  magnet 
excited  by  direct  current,  is  continuous  when  the 
maffnet  is  excited  by  an  alternating  current,  and 
that  the  loss  of  power  by  hysteresis  goes  on  continu- 
ally in  such  a  magnet. 

Now,  we  must  consider  in  the  planning  of  any 
given  transmission  whether  the  good  points  of  the 
altOTnating  current  do  not  outweigh  the  others 
which  are  to  its  disadvantage.  In  incandeacenoe 
lighting  this  question  has  been  answered inpractice, 
and  every  day  continues  to  be  answered.  We  know 
that  the  answer  given  by  practice  is  sometimes 
wrong,  else  we  would  not  see  direct- current  lightinff 
stations  located  on  the  outskirts  of  towns  ana 
attempting  to  light  their  area  at  the  cost  of  a  large 
annual  interest  on  copper;  neither  would  we  see 
alternating  stations  located  in  the  middle  of  densely- 
populated  districts^  and  sacrificing  efficiency  on  the 
greater  |)ait  of  their  work  in  order  that  they  may 
secure  with  the  system  the  revenue  from  a  few 
distant  ligbte.  Still  the  problem  is  being  solved,  as 
sucli  prolHems  must  finally  be,  by  the  dauy  progress 
of  the  world. 

But  the  conditions  of  lighting  do  not  correspond 
with  those  of  power  transmission.  The  advantages 
which  outweigh  the  disadvantages  of  tiie  alter- 
nating current  for  lightiug  purposes  are  not  of  so 
much  value  under  other  conditions.  Thus,  dis- 
pensing with  the  commutetor  on  the  alternator  in  a 
lighting  stetion  and  substituting  tiierefor  a  small 
self-exciting  dynamo  to  charge  the  field,  is  a  method 
both  convenient  and  efficient.  Then  the  lighting 
transformer,  even  at  ite  lowest  efficiency,  is  not 
such  a  wasteful  device  that  it  has  not  ite  propc^  use. 
But  when  we  come  to  consider  the  transmission  of 
power  to  a  distant  motor,  the  problem  of  how  we 
are  to  excite  the  motor  is  a  serious  one ;  and  when 
we  look  at  the  combination  of  alternator,  exciter, 
step-up  transformer  at  the  g^erating  stetion,  plus 
step-down  transformer,  exciter,  and  alternator,  and 
some  means  of  giving  the  alternator  field  ite  initial 
charge,  all  of  wnidi  must  be  provided  at  the  motor 
stetion,  we  are  compelied  to  consider  whether  the 
simple,  self- exciting,  direct  current  generator  and 
the  equally  simple  direct  current  motor  are  not  to 
be  preferred,  even  with  their  commutetors,  and 
their  disadvanta^  that  the  E.M.F.  to  be 
used  on  the  Ime  must  be  employed  also 
iu  the  generator  and  'the  motor.  And  it 
is  just  those  considerations  tiiat  have  so 
far  retarded  the  development  of  altanatine 
power  transmission.  For  wnile  the  transosinion  of 
power  by  direct  cunraot  has  grown  up,  paralld 
with  the  development  of  direct  current  lighting,  to 
tremendous  proportions  (as  witness  the  use  of 
motors  on  the  drcuite  of  all  direct  current  stations, 
the  magnificent  developmente  of  the  electrical  street 
oar  system  and  the  transndssions  of  power  to  be 
found  in  all  manufacturing  and  mining  districte), 
there  jBj  so  far  as  my  knowledge  goes,  only  one 
altematmg  current  transmission  of  power  in  the 
United  Stetes  which  can  be  considered  to  have 
passed  the  experimental  stage.  That  is  a  trans- 
mission in  Colorado  by  the  synchronous  method, 
which  is  doing  the  work  it  was  set  to  do  well  ana 
satisfactorily. 

The  synchronous  motor  is  not  the  patented 
property  of  one  inventor  or  corporation :  it  has 
belon|^  to  the  world  ever  since  I>r.  Hopkinson's 
expenmente  at  North  Foreland.  There  is  not  a 
company  manufacturing  alternate  current  machinery 
which  would  not  gladly  take  an  order  for  any 
number  of  synchronous  power  trauBmiasions.  The 
reason  that  there  are  not  an  indefinite  number  of 
such  transmissions  in  use  is  that  the  direct  current 
motor  stends  ready  to  do  the  work  under  all  con- 
ditions that  have  yet  come  up  in  practice.  There 
is  no  loog  felt  want  waiting  to  be  filled  by  a  new 
met^pd.  The  owners  of  water  powers  to-day  who 
are  consideriog  electric  transmissions  can  have  their 
wante  supplied  by  machinery  of  a  type  with  which 
the  electrical  world  is  familiar  and  whose  capabili- 
ties have  been  proven  by  long  experience.    Not 


that  the  svnchronous  method  will  not  have  ite  uses. 
It  certainly  wHl.  Ite  poasibilities  are  recognised  by 
all  enp^eers,  and  ite  day  will  come ;  but  remember, 
the  direct  current  motor  has  not  reached  ite  highest 
development.  Ite  future  is  in  good  hands,  and  it 
will  always,  even  under  conditions  most  favourable 
to  the  alternator,  be  a  competitor  that  cannot  be 
disregarded. 

There  is  another  system  of  alternate  current 
power  transmission  bemg  developed,  which  has  been 
aptly  named  tho  '*  mumphase  method.*'  It  is  a 
beautiful  application  of  electrical  laws,  interesting 
to  the  lover  of  mathematics  as  much  as  to  the 
engineer,  for  it  has  vast  possibilities  for  analysis, 
ana  the  production  of  graphic  representetions.  It 
is  not  entirely  new  to  the  practical  electric  com- 
munity. It  has  been  applied  to  meters  and  to 
certain  small  motors. 

The  motors  designed  for  multiphase  currente  are 
self-starting,  self  exdtuig,  ana  not  necessarily 
Bjnchronous.  so  that  they  are  free  from  difficulties 
which  attend  the  synchronous  method.  They  still 
are  vexed  ..witii  impedance  and  hysteresis :  twin 
enemies  of  alternate  apparatus,  but  not  without 
hope.  The  lines  along  which  the  development  of 
these  motors  must  priced  are  plainly  marked  out, 
and  they  are  certain  to  have  their  place  in  the  future 
of  power  transmission.  To  day  they  have  no  place. 
The  brilliant  experiment  at  Frankfort  has  not  given 
us  a  commercially  valuable  method. 

The  absence  of  detafled  date  regarding  all  ap- 
paratus of  this  class  limite  me  to  some  general 
observations,  the  first  of  which  is  that  the  weight 
efficiency  of  the  class  appears  to  be  low— that  it  takes 
a  multiphase  machine  much  larger  than  the  direct 
current  machine  required  to  do  equal  work.  This  we 
would  anticipate  from  the  use  of  the  multiphase 
current  in  field-magnete  at  low  E.M.F.  While  the 
actual  power  absorbed  is  not  excessive,  the  current 
out  of  step  with  the  E.M.F.  is  very  large. 

The  next  observation  is  that  some  multiphase  de- 
signers are  working  on  the  'problem  of  conversion 
of  multiphase  to  direct  currente.  This  seems  a 
complicated  iprocess,  but  may  have  a  commercial 
value,  and  inaicates  recognition  of  the  desirability 
of  diiect  currente. 

The  last  observation  is  that  the  multiphase  motors, 
and  other  motors  excited  by  alternating  currents, 
are  aparently  going  to  make  their  next  step  toward 
practicability  by  the  assistance  of  condensers.  This 
will  cause  a  development  of  the  condenser  along 
commercial  lines,  akm  to  that  which  has  produced 
the  lightning  transformers  of  to-day  m>m  the 
laboratory  induction  coil  of  yesterday.  And  in  this 
will  be  a  benefit  to  electrical  apparatus  at  large. 

Now  to  exanune  the  difficulties  under  which 
direct- current  machines  are  said  to  labour.  First 
of  all,  there  is  the  old  story,  the  commutetor, 
which,  it  is  said,  is  a  source  of  trouble  at  high 
potentials.  I  have  made  it  my  business  to  inquire 
regarding  the  behaviour  of  eveiy  high-potcnitial 
commutetor  which  I  could  hear  oL  The  ust,  out- 
side of  the  commutetors  of  arc  machines  working 
up  to  3,000  volte  or  so,  is  a  small  one ;  but  I  have 
heard  of  at  least  two  commutetors  working  with 
5,000  volte  and  10  amperes  which  gave  no  trouUe, 
of  an  indefinite  number  of  commutetors  worUng 
at  1,600  volte  and  120  amperes  which  oive  no 
trouble,  and  of  about  a  dozen  working  at  1,600  to 
2,000  volte  and  40  amperes  which  give  no  trouble. 
The  record  appeared  to  be  the  same  all  through. 
The  commutator  did  not  appear  to  be  the  weiJc 
part  of  the  machine.  You  see  none  of  these 
machines  is  a  very  large  one.    The  reason  I  didn't 

?et  date  about  machines  with  outpute  greater  than 
5  kUowatte  is  that  I  couldn't  find  any  such 
machines  working  at  high  voltages.  It  is  only 
lately  that  there  nave  been  large  dynamos  put  in 
use  m  this  country  for  any  purpose,  though  Uiere 
are  now  many  at  500  and  1,000  volte.    When  a 

E>wer  transmission  needs  large  machines  of  higher 
.M.F.,  the  machines  will  be  ready,  and  the  com- 
mutetors will  not  give  trouble. 

Then  we  have  the  objection  that  hi|;h  potential 
differences  must  be  handled  in  direct-current 
machines  if  economy  of  copper  is  to  be  secured  on 
the  lines.  The  alternate-current  transformer  has 
the  advantajge  in  this  respect,  in  that  it  is  a 
stetioiuuy  piece  of  apparatus,  whose  construction 
admite  of  high  insulation  without  material  reduc- 
tion of  efficiency.  And  therein  lies  the  certainty  of 
the  future  development  of  altematiag  methods  of 
transmission.  There  will  come  a  few  cases  when 
the  oopper  in  the  line  will  be  a  large  factor  in  the 
total  cost  of  the  plant.  These  cases  are  far  between. 
I  have  ascertained  the  proportion  that  copper  bears 
to  the  total  coat  of  line  construction  in  a  number  of 

Slimte  employing  such  E.M.F.  as  is  common  in 
irect- current  work.  I  am  speaking  of  overhead 
lines  now— the  cheapest  method  of  construction— 
and  I  find  the  percentage  of  copper  cost  is  very 
small.  Thus,  in  the  cost  of  a  mile  of  pole  line, 
built  iu  a  workmanlike  manner,  with  ordinary  insu- 
lation, two  wires  being  strung,  the  proportion  of 
copper  was  30  per  cent.  The  remaining  70  per  cent, 
represented  poles,  fittings,  insulation,  and  labour  of 
coiistrucb'ou.  The  proportion  which  this  30  per  cent, 
of  cost  of  pole  line  bore  to  the  whole  cost  of  the 
plant  was  very  small.    I  have  looked  over  the  bills 


of  actual  expenditures  on  a  number  of  p^  liusi, 
and  over  the  estimates  made  hy  reymaJMecfla- 
tractors  for  many  others,  and  I  find  that  wnsna 
good  line  is  built  according  to  the  id  la  of  linsooa- 
struction  generally  prevalent  in  the  United  St^is, 
the  copper  is  a  comparatively  small  i^  em  of  the  lint, 
and  proportionately  leas  in  the  whole  cost  of  j^aL 
But  we  cinnot  figure  in  power  traiisinisrinfi  wtA 
on  using  overhead  lines,  not  even  in  the  moo^HBi, 
where  there  is  no  lesthetic  sentiment  to  idcoe  tta 
wires  below  the  ground.  The  talegn^^il 
through  the  mining  district  and  otoecs,  wjian 
water  powers  abound,  break  down   every  wLilk 

under  pressure  of  storms.  . 

I  need  not  show  this  assembly  the  ▼isioBBT 
nature  of  schemes  to  carry  the  water-powv  of 
Niagara  to  New  York  or  Chicago.  Wewill,tivo< 
us,  undertake  to  do  this  if  we  receive  the  onm 
from  a  responsible  person,  but  we  will  eadi  MndjJI 
of  us  abstain  from  taking  stock  in  the  mamifaetoiiss 
which  depend  on  the  transmitted  power,  and  we 
will  do  this  because  we  know  thai  power  toeai- 
mitted  means  power  lost  in  transmission,  aadttaft  a 
difference  of  even  three  or  four  or  five  per  tmL 
in  the  oost  of  poweriineans  the  control  or  the  kwi  of 
the  market  for  manufactured  goods  in  theee  dayi  of 
sharp  competition.  The  same  oommerdalneoeoBiaB 
which  built  up  in  the  wilderness  Bochester,  ICaae- 
apolis,  and  the  towns  on  our  own  Fox  Biver,  away 
from  the  markete  of  their  product,  but  near  to 
cheap  power— that  same  commercial  neceMttr  will 
limit  the  distance  to  which  electrical  power  wuiefsr 
be  transmitted.  It  is  not  a  question  of  enftinswlug 
—it  is  a  question  of  dollars  and  oente  to  the  ama- 
facturer. 
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ROTAL  METEOROLOGICAL  S3CIITT. 

THE  usual  monthly  meeting  of  this  society  was 
held  on  Wednesday,  the  ITth  inst.  The  fol- 
lowing papers  were  read : 

'*Ttie  Untenability  of  an  Atmospherio  Hypo- 
thesis of  Epidemics,*^  by  the  Hon.  RoUo  BoaML 
M.  A.,  F.B.MetSoc.  The  author  is  of  opinion  that 
no  kind  of  epidemic  or  plaffue  is  oonvefed  by  Ihs 
general  atmosphere,  but  uat  all  epiaemiea  «• 
caused  by  human  conditions  and  commnnleetieM 
capable  of  control.  In  this  paper  he  inveatjgatw 
the  manner  of  the  propagation  of  infloensa,  and 
gives  the  dates  of  the  outbreaks  in  1890  at  a  Urgb 
number  of  idands  and  other  places  in  vaciooa  perti 
of  the  world.  Mr.  Russell  says  that  there  u  no 
definite  or  known  atmosphenc  quality  or  mofe- 
ment  on  which  the  hypothesis  of  atmosf^Mrle  eoa- 
veyance  can  rest,  and  when  closely  appsoeohed  It 
is  found  to  be  no  more  available  than  a  phentoii. 
Neither  lower  nor  upper  currente  have  ever  taken 
a  year  to  cross  Europe  from  east  to  weaL  or  ad- 
justed their  progress  to  the  varying  rate  of  human 
mtercourse.  Like  other  maladies  m  high  infestive 
capacity,  infiuenza  has  spread  most  easily,  othsr 
things  beinj[  equal,  in  cold,  calm  weather,  whoa 
ventilation  m  nouses  and  railway  eaie  Is  at  a 
minimum,  and  when  perhaps  the  breathing  orgaai 
are  most  open  to  attack.  But  laige  and  n^Ad 
communicauons  seem  to  be  of  modh  aftore  fonioti- 
ance  than  mere  climatic  conditfona.  AoroM  noasa 
and  snow-oovered  countries  and  tropioal  ragioiia  it 
is  conveyed  at  a  speed  corresponding,  not  with  fti 
movementeof  the  atmosphere,  but  inth  flie  siOTt- 
mente  of  population  and  merc«andise.  Ite  Indiffer- 
ence to  soil  and  air,  apart  from  human  habite  di- 
pending  on  these,  seems  to  eUminato  aU  eonridin- 
tions  of  outside  natural  surroundings,  and  to  leate 
only  personal  inf  eotiveness,  with  alTwhteh  Ok  im- 
plies of  subtle  transmission,  to  aooooat  for  Ite  pro- 
pagation* 

**  The  Origin  of  Infiuenza  Epidemioi,"  by  Mr. 
H.  Harries,  T.B.Met.Soc.  The  author  haa  mado 
an  investigation  into  the  facte  oonneotod  With  the 
great  eruption  of  Krakatoa  in  1888,  and  the  at- 
mospheric phenomena  which  were  the  dlreot  oat- 
come  of  that  catastrophe.  He  has  come  to  the  coo- 
dusion  that  the  dust  derived  from  the  Interior  of 
the  earth  may  be  considered  the  principal  faoter 
concerned  in  uie  propagation  of  the  reosnl  inflnHoa 
epidemics,  and  that,  as  this  volcanic  dost  faiTaded 
the  lower  levels  of  the  atmosphere,  eo  a  ptiTiHit* 
form  of  sickness  assailed  man  and  beast. 

"Report  on  the  Phonological  Obaervattoni  to 
1891,"  by  Mr.  £.  Mawley,  F.B.MetSoo.  IU 
report  differs  in  many  respecte  from  the  pNvloiit 
reporte  on  the  same  subject.  Among  other  diaiiMi 
the  number  of  plante,  sc,  selected  for  oboarvafioa 
has  been  greatly  reduced,  while  the  number  of  oV. 
servers  hu  considerably  increased.  The  winter  of 
1890-91  proved  in  England  very  destructive  to  the 
root  crops,  as  well  as  to  green  vegetebles  and  tender 
shrubs.  Birds  also  suffered  severely.  In  Scotland 
and  Ireland,  however,  there  was  scarcely  any 
severe  weatner  until  March.  The  fiowenng  ti 
wild  plante  was  greatly  retarded  by  cold  in  the 
spring,  but  during  the  summer  the  departures  fkom 
the  average  were  not  so  great.    The  harvest  was 
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OiTTBt  the  propoi  tamp«rfttun.  It  ii 
-Ito-Iuckj  proflem  £■  ths  ntveriDg  of  m 
fiutitig  telsKopM  u  o&nied  on  at  preMot, 
ig  it  c«rbiui  tot  ft  omtnl  unkteor  to  get  hold 
:o  torw&rd  with  to  ibiolata  sacom.  It  U  a 
"  If  at  Qnt  70U  don't  mooeed,  tiy  again." 
L.ij  ■_  -jyiog  that  very  few  amataurB  got 
'  '"  I  ihej  tried  Bilverin;!  i 
tomehard-and-laatlinei 

Atare  of  the  solatiouisi 

e  ii  gridaDt.  Mr.  Calvot'e  attempt  ii 
ag  the  t2ui.  mirrcr  waa  a  failure  for  aomi 
wa  team  from failnrea  ha  got  "nothing  ba 
and  attributed  hia  fallnrs  to  the  coll 
HT.  It  ii  plain  anoagh  the  Hilntion  wa 
1  to  death,  if  hia  aaTmiia  of  the  failure  i 
:.  The  ■Dbiact  ia  a  aariona  ona,  and  dof  >  no 
□om  tor  riaioale,  and  it  ihonld  Im  a  matter  o 
;bett  gravity  nhethar  the  aQvariDg  ia  dona  bj 
og"  OT  "  louting,"  or  at  a  temperatun 
freezing  point.  We  all  appreciate  Mr. 
's  adrice;  bat  when  we  fail  in  trriDB  tofolloir 
and  than  Bnd  another  method  which  give* 
ution,  aurely  we  haTe  not  taken  that  "one 
which  Mparatee  the  "  anblima  from  the 
DOS,"  in  giving  our  exparienoe  for  the  benedt 

.  not  think  it  vrorth  waating  apace  in  nphold- 


"  routing,"  aa  given  in  letter  33098. 
Jver  haa  overlooked  the  [acta  that  the  mirror 
be  warm,  and  that  a  tilvtred  larface  rr/ircti 
laally  ai  well  as  light  rata.  In  letter  33191 
ioulea  onoe  more  the  "roaatiog"  procei 
a  not  given  the  aubject  the  careful  col 
ion  whlcb  it  oUitna.  I  have  ipoitsd  Ihe  nlrer 
th  blotting  paper,  but  never  with  heat  rayr 
ia  no  danger  of  "alipping,"  no  danger  o 
'  and  no  danger  of  tknuihine  the  outer  edg 
ror  with  moiatnre  from  the  nandi  with  th 
r  of  ailvering  and  dryios  aa  in  letter  33099. 
natter  of  courae,  I  made  the  moat  o(  the 

pointa  to  warn  the  amataar ;  with  can 
ia  no  danger,  and  I   am  aurpriaed  that  Mr, 

did    not    underatand    thia   without    any 

ere  any  danger  in  waahing  ofF  the  nitric  aoid 
Id  water,  after  thoroughly  waahing  mirror 
;?  I  aiti  thia  twcanaa  I  once  had  a  lOin. 
break  under  thia  proceaa,  and  never  knew 
Km  why  it  did  BO.  Sinoe  than,  I  have  nacd 
cid  and  oold  water  with  fear  and  trembliog. 
'oith-atrtet,  Leeda.  David  Booth. 

FI.BXUBe  OP  HIBBOB3. 
*.]— I  ■on  Mr.  Hohnea'  very  aanaibla  ra- 
Mgardins  Dr.  Draper'i  ttatementa  o(  bad 

being  due  to  flaiore.  I  think,  with  Hr. 
I,  the  Doctor  ihonld  not  have  pat  it  down  to 
laa.  From  the  Snt  I  doubted  the  "  flexure  " 

■od  mr  ezp«ri(nce  haa  oonflrmed  thoae 
nibtL  I  don't  aay  flexure  ta  tmpoaiiUe.  I 
r  diKi  apedaUy  made  for  me,  bsvlng  tailed 


to  find  a  firm  in  this  coiuiti;  that  ooold  make  (hi 
diaos  I  have  required.    I  have  never  seen  flexure  ir 

Those  unaymmatriaal  image*  are  doe  to  naiym- 
metrical  mirrora,  aud  not  fiexora.  It  ia  a  very  eaaj 
thing  to  work  an  imperfect  figure,  and  it  is  eqoall] 
eaay  to  li^  the  fault  on  to  the  gloai. 


There  la  another  miatake,  t 
at  of  a 


adga.    II 

ma  when 


not  properly  laid,  they  wa  more  likely  to  bei 

in  a  horiimtat  poaition,  and  tbii  ii  an  im, 

reason  they  should  {aa  Mr.  Holmes  aaja)  ba  teated 
on  the  atarain  the  teieacope.  It  seemsnsTer  to  have 
atmck  anyoDe  aa  being  very  strange  that  these  glaa 
mirrora,  at  ooce  so  strong  and  ao  light,  ahoald.  by 
tbeir  own  weight,  aqueeEe  themaalvaa  out  of  form  ; 
that  to  aling  them  kindly,  suspended  in  a  yielding 
strap,  would  jam  the  hoiizootal  diameter  ao  that  it 
ia  longer  in  that  than  tha  vertical !  Wall,  I  shall 
have  to  aee  it  to  IwlieTe  it. 

I  repeat,  the  erroaeoua  beliata  about  flexure,  dis- 
tortion, &c,,  are  due  to  other  causes,  and  I  would 
advise  makers  and  users  of  telescopes  not  to  lay  thi 
faults  on  to  the  glass  nntil  they  are  sdm  the*  uem- 
aelvea  are  not  to  blame.  The  auocess  ol  a  t^esoope, 
even  of  the  beat  and  moat  experienced  makera,  to  a 
vei;  great  extant  dependa  upon  the  nser. 

Aa  a  word  of  encouragement  to  those  who  make 
or  mount  their  own  teleaoapes,  don't  condemn  yoor 
undertakinga  through  tha  "  flexure "  or  glaai. 
bending  theory ;  but  seek  the  oauae  of  troable  else- 
where, aa  I  have  indicated.  It  is  not  at  all  a  difB- 
cult  thing  to  mount  a  mirror  in  a  cheap  and  rough 
way,  yet  it  must  be  done  well  aud  intelUgeotly.  I 
hare  never  yet  seen  it  done  really  well  or  ia  sugh  a 
way  that  the  mirror  could  do  its  beat,  be  iteverao 
good.  Many  of  theee  home-made  moantinga  are 
abominationa,  wearing  out  the  patience  ol  the  user, 
and  robbing  him  of  the  beat  raaults  and  delights  of 
the  aublime  science  tha;  are  applied  to- 
ft. Oalver. 

TBLBSaOPB.~TO  »B.  QA.DI>. 


"'"  auppoaed,  from  your  apparent 
h  the  optics  of  the  matter,  that  my 
1  be  easily  understood  in  tha  way  I 


[33215.  ]-I 
taBkiliarity  with  ...    . 

queation  woold  be  easiljr  nuderatood  in  tha  way  I 
put  it.     Let  me  try  again.     In  a  Newtonian  tele- 
scope o(  a  given  focal  length,  we  get  an  image  of, 
aay,  Ihe  moon  of  a  certain  definite  etze. 
Similarly,  tim  oombioed  effect  of  the  lV!o  mirrors 
.  a  Orogorian  u:  Casaegrain  wilt  produce  a  certain 
za  of  iuiage.    In  the  case  of  bou  the  Newtonian 
id  the  o^era,   thia  image  is  formed  quite  iuda- 
pendentlv  of  the  eyepiece.     Then  what  I  wish  to  do 
--  '-  calculate  the  resulting  focil  leogth  of  the 
nation,  and  a"  ascertain  what  would  be  the 
focal  leogth  of  a  Newtonian  equivalent  to  thitt  of 
the  Qn^orian  or  Caaaegraio.    A.a  data,  we  have 
the  (separata)  aolai  focal  leogtbs  ol  the  two  com- 
ponent mirror*. 

Ia  aU  the  textbooks  the  affect  of  tha  mirrora  ia 
muddled  up  with  that  of  the  eyepiece  lenaea.  I 
have  myself  dealt  with  the  subject  in  the  ■<  E.  M.," 
but  mv  formula]  are  inexaot,  and  I  want  more 
.     A.  S.  L. 


[33216.]-"T.  F.  S.T."  will  Sod  the  paiticulan 
«  requiree  of  the  "Mone"  taperaon  page  261, 
Tol.Ein. 

Thankato  "  Qlstton  "  for  notiolng  my  remark* 
on  heating  anrtace.  In  aaying  the  reeulta  of  the 
rule  were  ^'  satisfactory,' '  I  meant  that  it  gave  an 
average  leanlt,  for  tha  proportlona  were  very  dil- 
fermt,  some  giving  twice  the  H3,  and  some  leas 
than  others.  Also  it  ia  a  most  tedious  thing  to 
look  up,  eapecially  when  yoa  find  that  there  la  no 
preaaure  given,  or  no  number  of  revolutiona,  &o. 
Amidst  Buch  divergencee  the  difference  between 
19*1  and  20  ia  DOlhing,  Imt  the  error  arising  f~<~ 


of  tl 


the  Tertical  lathe' planer,  which  1  Inlieve  waa  Unt 
invented  by  Oilray,  and  introduced  to  n*  bj 
"O.J.  L."  The  tool-box  seemi  to  raise  tha  tool 
aboat  3in.,  and  thia,  of  course,  adds  so  much  to  the 
length  that  can  be  planed.  Mr.  Milae*  haa  ar- 
ranged the  planer  bt  this  way,  and  he  says  th^are 
very  qnickly  set  up  for  work.  P,  A.  Bt. 


BXFBBtKBnTS  IH  SLBOTBOBTATIOS. 
[3321T.]— In  tha  experiments  in  eleetnataliM, 
now  being  illustrated  aud  detoribed  in  the  "  E.  M.," 
it  would  be  interesting  to  know  how  the  can,  in 
Fig.  2,  experiment  4,  has  received  its  charge  from 
the  gissa,  since  the  Utter  ia  an  iniolator  which  ia 
underalood  to  be  incapable  of  parting  with  it* 
eleotridty.  I  can  understand  how  the  can  ma^  be 
iraiuimUy  electrified  by  tnifiiction ;  but  here  it  is 
pcTinanentty  electrified  by  coHduciion. 


(33218  ]— It  is  a  well-known  (act,  aa  stated  by 
Mr.  Baldwin  Latham  at  the  inaual  msetiDg  of  the 
Royal  Meteorological  Society,  that  tha  linea  of  flow 
of  undergiDucd  water  and  of  faolta  are  marked  In 
certain  diatrlcts  end  at  particuUr  seasoni  of  the 
year  by  the  formation  of  linea  of  fog  Wing  dOM 
upon  the  surface  of  the  ground.  In  fact,  theee 
line*  indicate  Uie  position  of  the  fault  or  ol  OiA 
underground  atreams  at  the  surface. 

Walter  BtOwil. 

Weatmorelands,  Low  Fell,  Feb.  16. 

QUI  ANA. 

[33219.]— IH  your  iaaae  ol  Dec.  25,  1891,  page 
400,  there  is  an  interesting  letter  (33020)  bom 
Captain  Bstteraby.  dated  from  Barbados,  and  I 
would  like  to  make  a  few  remarks  thereon. 

I  ipent  the  winter  of  1890-91  at  the  Marine 
Hotel,  Barliidoa,  about  a  mile  from  3t.  Ann'i 
Qarriion  and  mytell  and  other  winter  viiiton  to 
that   daligUtnl  elimato   wen  mnA  pleated  and 
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interested  with  the  almort  daily  exhiMtionB  of  the 
Dhenomenon  of  the  Tast  "fan  of  light"  so  well 
oescribed  by  the  gallant  captain;  bat  when  he 
goes  on  to  speak  oi  the  "  annual  crop  *'  of  the  silk- 
cotton  tree  I  most  join  issue  with  him,  as  I  know 
from  actual  observation  that  the  tree  only  bears  its 
cotton  (at  least  in  this  colony,  and  I  don't  think  it 
would  be  different  in  Barbados)  every  three 
▼eare— i.e.,  if  it  bears  in  1890  it  would  only 
Dear  again  in  1893,  and  so  on.  As  reeards  the 
cotton  being  spun  into  anj^  sort  of  fabric, 
that  has  Men  found  impossible  owing  to  its 
▼ery  short  staple ;  it  does  make  a  nice  stufSng 
for  cushions  so  long  as  it  is  fresh,  but,  unfortu- 
nately, it  very  soon  resolves  itselz  into  a  mass  of 
hard  lumps.  More  than  twenty  years  ago  a  gentle- 
man from  this  colony  took  a  large  quantity  of  the 
cotton  to  England,  and  spared  neither  trouble  nor 
expense  in  submitting  it  to  all  the  Ieadin£[  manu- 
facturers ;  but  they  one  wad  all  failed  to  spm  it.  I 
may  mention  that,  in  days  long  since,  the  silk- 
cotton  tree  was  an  obieol  of  great  supentttiOD  to 
the  negroes,  and  that  It  wm  mipo«ifab  to  get  one 
cut  down  bv  a  negro;  but  I  believe  the  super- 
stition has  almost  entirelv  died  out. 

The  lunar  eclipse  menfiooed  hf  the  Captain  wm 
observed  here  to  great  perfection,  we  banng  had  a 
very  long  drought,  and  the  atmosphere  conse- 
quently quite  dry  and  tnnspaient. 

This  colony,  as  you  are  aware,  is  out  of  the  trade 
of  hurricanes. 

British  Qoiana,  S.A.,  Jan.  20.  T. 
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IN   MBMOBIAM— <<  J.  K.  P. 

[33220.]— I  CAN  cordially  endorse  the  sentiments 
expressed  last  week  by  the  Rev.  Fred.  Carre,  and  I 
cannot  let  this  occasion  pass  without  a  tribute  to 
our  dear  old  friend,  ICr.  Feile.  His  loss  is  felt  even 
in  this  remote  town  by  more  than  myself.  In  my 
correspondence  with  him  off  and  on  for  five  or  six 

J  rears,  during  which  time  I  received  some  scores  of 
etters,  often  three  or  fbur  sheets,  yet  there  was 
never  one  which  caused  friction.  They  were  noUe, 
ftee.  generous,  and  can  best  be  compared  to  water 
bubomigfrom  a  spring — ample  for  the  thirstieth, 
and  eadi  portion  of  the  information  conveyed  in 
them  took  its  own  peculiar  and  interesting  shape. 
I  think  he  was  the  most  unselfish  man  I  ever  met 
with.  Besides  various  kindnesses,  he  divided  a  7" 
protractor  and  gave  me,  as  I  was  deficient  in  a  large 
one;  this  I  value  especially,  as  it  was  his  own 
work.  We  have,  I  may  say,  aU  lost  a  friend. 
"  Bequiescat  in  pace,  et  cnmes  eum  conveniamus 
nooelo." 
Uminster.  Q-eo.  W.  Warn. 


[33221.]— It  was  with  great  regret  that  I  saw  the 
announcement  of  the  death  of  our  old  and  well- 
known  correspondent  '*J.  K.  P."  That  regret 
will  be  shared  by  many  others^  for  the  Eholish 
Meohixic  is  not  merely  a  periodical  or  educational 
institution— it  is  also,  and  above  all,  a  scientific 
societv.  Its  members,  practical  workmen,  amateurs, 
and  theorists,  geo^phically,  intellectually,  and 
socially  peihaps  widely  apurt,  are  nevertheless 
bound  toother  by  a  strons  though  invisible  tie, 
and  meet  m  its  pases  as  equaJa— eauals  in  the  desire 
of  promoting,  bv  the  relation  of  tneir  own  experi- 
ences or  ideas,  the  aims  and  interests  of  others. 

This  society  has  however  its  losses  and  its  gains, 
and  those  who  have  been,  like  myself,  members 
from  the  first,  have  had  many  times  to  regret  the 
loss  of  old  friends  with  whom  perhaps  they  have 
been  personally  acquainted. 

It  is  now  our  fate  to  regret  the  loss  of  one  who  in 
his  day  was  second  to  none  in  ability  and  wiUing- 
ness  to  work  for  the  common  weal. 

Possibly  to  comparatively  new  members  the 
initials  "J.  K.  P."  were  not  familiar ;  but  to  those 
whose  membership  dates  from  or  before  ttie  decade 
69-79,  and  especially  to  those  taking  an  interest  in 
mechanical  matters,  those  initials  were  well  known 
as  having  been  placed  under  what  was  always 
interesting  and  thoroughly  reliable,  as  well  aa 
oourteouuy  and  clearly  expressed. 

For  the  last  16  years  I  have  had  the  happiness  of 
being  acquainted  with  **  J.  K.  P.,"  and  during  that 
period  have  had  the  benefit  of  the  wide  experience 
and  kindly  disposition  referred  to  by  F.  Carre  (the 
"  Derf  Enac ''  of  old)  whose  remarks  I  can  fully 
endorse,  and  although  of  late  years,  from  various 
dronmstances,  our  correspondence  dm  been  infre- 
quent, I  have  alwavs  felt  that  he  was  at  all  times  at 
hand  ready  and  willing  as  ever  to  advise  or  assist. 
Many  a  joD  has  "  J.  E:.  P."  done  for  me,  many  a 
letter  has  he  leritten  to  me,  and  many  a  "jaw" 
have  I  had  in  his  workshop.  I  have  now  his  letters, 
specimens  of  his  work — including  the  original  verti- 
cal slide— his  portrait ;  but  beyond  these,  alas  !  only 
the  memory  of  a  thorough  workman  and  a  kind- 
hearted  gentleman.  Kenslngtonlan. 

THB    PBODTJOTS    OF   OOUBTJSTION 
FBOtf  GAS-STOVES. 

(23222.]— OvH  of  your  correspondents  is  puzzled 
to  Jmow  why  certain  methods  oi  burning  gas  cause 
the    evolution    of  nonous    fumes,   Wniut  other 


methods,  verv  similar,  do  not  do  so.  We  may  take 
it  as  proved  oy  Prof.  Vivian  B.  Lewes's  exhaustive 
expenments  that  the  products  of  complete  and 
unmterrupted  combustion  of  both  atmospberic  and 
illuminating  burners  are  very  similar,  the  advantage 
being  sli^tly  in  favour  of  the  atmospheric  or  non- 
illuminatmg  burner. 

When  we  place  any  substance  which  interferes 
with  free  combustion  in  a  fiame,  the  temperature  is 
lowered,  part  of  the  gaa  escapes  without  being 
entirely  consumed,  and  ue  result  is  that  the  pro- 
ducts of  combustion  are  in  some  cases  offensive  and 
dangerous.  It  may  be  taken  as  a  rule,  without  any 
excraiion,  that  if  the  produets  of  combustion  from 
anv  Dumer  are  disspeeaMe,  that  they  are  also 
unhealthy,  and  must  be  oondnoted  away  bj  a  flue ; 
this  is  especially  the  caae  with  gas  fine,  which 
must  never  be  used  unless  ooimecied  witti  a  good 
and  reliable  flue.  It  may  hi^qpen  that  withns- 
oooUng,  disagreeable  smells  maybe  evolved;  tut 
these  can  alwaya  be  traoed  to  sources  whioh  are 
pceventible,  such  as  excessive  heat  and  burning, 
pans  dirty  outside,  or  burners  slightly  choked  by 
dirt  and  burnt  grease.  When  a  gas -cooking 
apparatus  is  in  proper  order,  and  properly  usedl 
there  is  not  the  slii^test  necessity  for  a  nace  of 
objectionable  smell.  If  a  gas-stove  for  warming 
has  to  be  used  without  a  flue,  it  is  a  first  necessity 
that  the  flames  shall  be  peneotly  free,  and  shall 
not  be  allowed  to  touch  anything ;  it  is  a  matter  of 
indifference  in  this  case  whether  luminous  or  atmo- 
spheric burners  are  used,  except  that  the  luminous 
name  gives  off  an  appreciable  amount  of  radiant 
heat,  a  matter  of  considerable  importance  as  regards 
comfort.  The  total  amount  of  heat  evolved  for  the 
same  gas  consumption  is  absolutely  the  same  in  any 
and  aU  forms  of  oumers,  so  long  as  the  combustion 
is  complete.  The  only  reason  tor  usinR  an  atmo- 
spheric burner  in  any  case  is  that  in  tms  form  the 
heat  can  be  more  concentrated  in  one  spot,  and  it 
can,  therefore,  be  more  economically  applied  in 
heating  small  surfaces  of  limited  area. 

Thoa.  Fletcher. 


ECONOMICAL    METHOD  OF   WINDING 
FOB  SMALL  DBXJM  ABMATU&ES. 

[33223.]— Ths  armature  is  solid,  and  buUt  up  of 
insulated  washers  of  iron.  Slote  are  made  longi- 
tudinally, wherein  are  placed  the  conductors,  which 
are  composed   of  a  number   of   separate    wires 


I  can  easily  find  the  animalcule  life  dereloped  bosi 
Budi  things  as  infusions  of  h^,  n>ider-wort,p^p«, 
paste,  vinegar,  grass,  oato,  wneat,  oak-bazk,  asBas, 
anemone,  auckweed ;  but  no  matter  how  I  tnst 
tobacco,  or  infusions  of  tobacco  in  water,  I  havi 
not  up  to  the  present  been  able  to  detset  sa| 
development  of  bacteria  or  other  microeoopieal  lila 
The  pepper  animalcule  is  a  queer-looking  flat  iA 
with  a  fringe  of  legs ;  but  on  putting  a  doaeof  Ams 
into  some  tobacco -water  Uiey  speedily  oeassto 
exist. 

The  sdentiflc  deduction  of  this  is,  I  take  iL  ttit 
tobacco  is  inimical  to  animalcule  life,  andtM 
smoking  must  tend  also  to  destroy  it  in  the  thnst 
and  chMt,  and  by  means  of  the  lungs  perhiys  tia 
htoodalso. 

About  two  years  ago  I  suffered  for  weeks  from  s 
tsRible  attack  of  tic- douloureux.  A  friend  vseoai- 
mended  **  Chancellor  "  cigarettes.  The  first  eoopls 
I  smoked  gave  me  inexpressible  relief  for  about  48 
hours— of  eourse,  a  ''palliative,*'  all  so-eaDsd 
remedies  are,  it  being  caused  by  absoessss  at  tiis 
roots  of  two  molar  testh,  which  I  had  nltimats^ 
drawn. 

Nothing  is  more  common  than  vinegar  ''ssla- 
mander  "  eels  getting  between  the  gam  and  Os 
teeth,  causing  caries ;  but  smoking  wiU  deanss  ths 
moutn  of  them. 

Tobacco  will  not  fennent  in  water,  even  with  ths 
air  adoutted  to  it— at  least,  I  cannot  make  it  mf 
way  that  I  can  think  of.  I  can  detect  the  cask-oB 
or  remains  of  the  skin  of  a  pupa  of  some  sort,  evi* 
denUy  alive  when  the  plant  was  growing,  but  wo 
life. 

The  singular  immunity  of  those  who  work  k 
drains  and  scavenging  from  fevers  I  think  is  beosan 
they  are  inveterate  smokars,  mostly  of|  twill, 
cavendish,  and  hand-cut  Virginia. 

Before  I  close  I  would  like  to  say  a  word  aboot 
microscopes.  Some  time  back  von  published  s 
series  of  articles  on  the  "  ghost "  onftune  of  flas 
lines  seen  in  focussing  high  powers.  I  have  new 
been  able  to  detect  anything  of  .the  kind  in  nf 
Steward's  microscope,  whiw  is  his  oompMi 
monocular.  Fig.  11  (9)  of  his  oatalogae.  The  eon- 
elusion  I  come  to  is  this,  that  the  learned  profiewort 
eyes  were  defective,  or  he  used  an  infenor  instn- 
ment,  which  needed  a  special  arranaement  of 
fluorite  (Zeiss)  lenses  to  remedy  infei&r  objee^ 
glasses.  The  only  way  I  can  see,  as  an  atnatifiif 
optician,  that  fluorite   acts  is  by  moderating  ths 
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insulated  from  each  other,  but  flrmly  connected  at 
each  end.  These  ends  are  then  connected  across  the 
face  (pulley  end)  of  armature  bv  strips  of  sufiicient 
cross-section  to  carry  the  whole  current  set  up  in 
the  bundle  of  wires.  The  connections  to  the  oom- 
mutetor  may  be  made  as  is  suiteble  for  the  particular 
purpose. 

I  propose  to  eliminate  in  this  manner  the  great 
waste  of  wire  at  the  ends  of  the  <h:um  where  the 
winding  of  the  different  coils  cross  each  other 
many  tmies,  and  therefore  produce  a  useless  bulk 
and  weight.  Perhaps  Mr.  Sprague,  or  ottiers,  will 
give  their  opinions.    I  inclose  small  sketch. 

O.  E.  Peebles. 


ZYMOTIC  *  DISEASES    AND    SMOKINa. 

[33224.]— The  strictures  by  the  late  Sir  Morell 
Mackenzie  upon  smoking  have  been  published ;  but 
it  is  impossible  to  imagine  that  such  ahigh  authority 
on  meoical  matters  should  have  overlooked  several 
important  matters  relating  thereto,  and  so  the  pub- 
Ushed  opinions  ought  only  to  be  token  as  an  incom- 
plete expression  of  the  late  doctor's  opinions. 

Individually,  I  have  no  belief  in  the  bacterio- 
logical origin  of  disease ;  but  assuming  it  as  correct 
that  bacteria  cause  disease,  then  allow  me  to  assert 
that  no  animalcule  life  of  any  sort  can  be  developed 
or  live  in  tobacco-juice. 

I  have  one  of  Steward's  best  microscopes,  the 
A  and  C  eyepieces,  and  2in.,  lin.,  |in.,  ||in.,  fin., 
and  a  25th  in  achromatic  object-glaaes,  with  whidi 


light,  and  that  was  done  by  Sir  Isaao  Newton  la  s 
much  better  way — ^viz..  by  slightly  disootouriogons 
of  the  lenses  with  canole-smoke. 

There  is  a  matter  upon  which  you  have  asked  lor 
an  expression  of  opinion— viz.,  the  "phosphate 
chlorine  "  achromatic  glass.  The  pn*»gnfh 
appeared  flrst  in  the  iSew  Monthly  ieview  m 
a  translation  from  a  Qerman  paper,  whnsb  S 
was  steted  to  be  the  invention  of  a  mm  in  SwedsB. 
To  anyone  acquainted  with  optics,  it  simply  appaatt 
like  a  **  penny-a-liner."  Granting  that  such  a  fii> 
covery  has  been  made,  what  has  been  gained  P  An 
achromatic  8th  or  25th— that  is,  two-fiflhs  and  i 
25th— are  the  equivalent  of  single  lenses  of  tel 
focus,  so  an  achromatic  of  a  pven  fboos  Is  the 
equivalent  of  a  "  phosphor-chloriiie  "  Isna  of  that 
focus.  I  can  understand  diamond  lensss  llaTl^g 
greater  power  with  smaller  curves  than  g^bss,  and  a 
colour-dispersion  equal  to  water  and  a&oaiwaUra 
lenses ;  but  these  have  been  abuidoned  by  optutas 
as  being  worse  in.  practical  results  to  crown  tad 
flint  glasses.  The  optical  advantoge  of  sudi  a  dis- 
covery would  be  fewer  lenses  and  cheaper  manu- 
facturing. I  have  not  much  faith  in  the  disoowj 
of  a  substenoe  that  will  reflect  all  colours  aHk% 
inasmuch  as  the  vibrations  of  different  ooloan  m 
all  different.  L.  & 
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VIOLIN    MATTBB8. 

r3322o.] -In  letter  33168  I  am  asked  to  ezplak-, 
"  Why  a  good  vioU  wiU  give  a  better  upper  Qttai 
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B;  uiing  k  rMeiTu-  for  Moh  Mr  ;«□  WOald  kMp    three  or  four  haun,  or  thef  wQI  not  "  rub "  out  on  ElKbicitj  and  Mignetum,"  meatiani  the  o>U 

out  exUiukI  nouei.    Yoor  qoer;  readi  u  if  jon   elraria  tbe  sugiue.    Aftar  the  pipers  hftve  bwn  »  "  cheap  and  matt  cfGcieDt."    It  miut  bs  uiad 

required  sa  eleotiical  stethoacope.     ScTenU  tomu    iteeped   tha;   aie  pat  into  the  ng  engine  with  a  withcaution,  hQwHier,  utheao1iitianiid^D){Brouslr 

of  theee  have  been  tried,  oongisting  of  a  vorf  Mnm-    ijaantity  of  wattt,  and  robbed  or  beaten  out  into  corroeive  ff  aplaibed  or  rubbsd  into  the  eyea,  and 

Uts  end  compact  microphons,   poirerfiil  recstTer,    palp;    2.  Cbemicala  are  not  requited  tor  old  ptpan.  thii  foot,  not  want  of  effijiency,  has  prsTaoted  its 

&c. :  but  the  rpiolta    obuioad    do    not    equal  tiie    3.  The  conaiateacfot  the  pulp  w  broaght  about  b;  wide  adaption.  It  ia  a  rer;  good  call  fur  micro|ihjae 

ordiuar;  Btetboacope.                          F.C.AllsOf.        varying  the  quantity  of  waterto  agiven  quaatitjof  traounittaia.                                •    Akqi-'b  McBbll. 

t7C536.]-01eanln»    Leelancho    Zlnoa.-The    P^'P;     *■  P*?"  puTp  cannot  l>e  pre«ed  into  .hape  [7fl5(33.]-EbonJ8lng  Deal  Etloka.-Trj- punt- 

qnWifhehuflveormoroof  thow  cella,  .hould    ">  ""  wnis  way   aa  »"  -^'J   or  dough  can  be,  [ng  over  aeTerjlUme.  with  blackii^k,  allowiug  them 

&j  flUing  Ihem  with    clean  water  only.     Connect    peca™  paper  pulp  ia  a  fibrom  arttda,  and  iraub  to  dry  between  each  appUoalioo.      When  they  are 

them  is  Sariea,  and  u»  in  the  place  of  two  onlinarj    i«^  *».  P""™™.  the  wattr  nm.oul.    Tbeflbrea,  quii^'bU^k  v>d  thocouglSy  dry,  paint  liberally  with 

Mjammoniac   charged    cell..    I  think  ha  will  find    ovecUppingandinterlmcingeacb  other,  preTOutthem  ieli„  ,^,^0,,  a„d  Knot  gloaay  enough.  Prench- 

they  will  ring  hi*  Tiell,  and  the  reault  wiU  bo  that   "om.«^|™uig  ont-  poli»h  them.                                             A.  E.  B. 

■°,?  J*?- "?^  J ''« V"  ^  "'ST''^«"'n''l'        ^»17,,     =               ,    ^.^                 .  irfidOai-Bboniain^  Deal  Btloka.-"  O.  Q." 

Wdl  be  d^olTed  oB  the  unc..    Porhapa  Mr.  Bot-        [78513.]  -Paper.-!.  Old  or  wa.t«  paper,  are  ^u,^  ,  J,,  g,^.p,p,r "hia  atick.  with  No.  1  papor, 

tone  wiUpvabia  opinion  of  the  above;  atttaeaame    eoaked  m  water,  and  when  thoroughly  aoaked  are  tUen  hUck  with   BaVUn   bl«:k  ;  after  whioh  iW 

?™"jS^  .^,?^  "  /    *  ^^i^  liquor  ammoniiK  to    put  into  rag- Mipne  and  "rubbed      out  into  pulp.  ^^^^  ^    j,^  j^  ,  „„„  ^^^  ,^j  ^  j      or  twi 

bo  added  to  the  water.     Liit  to  help  to  looaan  the    Cold  water  wiU  do  for  unaiied  papera,  boiling  water  to  harden,     Berlin  black  can  be  bought  vott  cheap 

yeallngoompoaitioa?-be<»u.ehB«ys''Uiroowe«ka    for  common  writing      Let  tteptperaao^  for  four  ,t  an,  coloui-shop.                                           H.  W. 
II  iomebinea  required  to  looaen  the  cryatala  anif  the    crnvehoura.     >ery  bard,  a^zed,  and  highlyglazad 

dnct."                                                 L.  A.  I.  E.  E.        papera,aucha«  very  fine  writing!,  and  ail  very  high-  (.76663.] -OoU. -The    oondanaer    laaka.      Eitlnc 

[76638.] -Phonograph-Pivoted  lever  atyluH.    d—  ^paramUBt  be  put  into  aTjoUcr  and  bojled?or  J^e  pap«  i.  perforata,  or  ala.  two  "gP™';^- 

«imadaa>followa"-Qet  a  abort  piooe  of  metal    " '"  1"°^ '^''~  P"~"™' °' '^'Z 'T" '"''    "*>  foil*  touch.                                         S.  BoTTOire. 

thaahapaof  the  lattar  T,   and  fli  it  between  two    »"*  >"  ^^  5?"^?.S'°«'     ^'  ChamioaI«  ara  not  re-  [76588] -OoU. -A»    "Whitby"     aaya    hia    ood 

«mall  centrea  (aee  first  diattram)— A  ia  the  lever,    I""""-    J- The  thickneea  or      couaiatancy     ol  the  works  unlea*  the  oondenaer  i»  on,  and  the  hammar 

B  U  the  tnuiaioue,  C  the  uid  ol  lover  where  atylw    I"'P  »  i«8ul»»d  by  the  quality  of  watar,  more  or  th^gtioka  (0  the  core,  it  Ii  evident  Iha  two  teta  ol 

iaflied    D  the  oantrea.     For  fiiinB  atvlua  bs  dia-    1««.  to  a  given  quantity  of  Hbre.    Tha  fibre  m  your  tinfoil*  are  aomahow  in  communication  with  eaob 

phragm,Baaaketch2-A  glaaidiap&agm;B,amaU    ™»o  ».  of  ooum.,  old  papara.    4.  A  dcBaile  repijio  other.                                               B.  HiBoocar. 

B'andD.    After  the  wax  ia.  Poured  i/tto  ^onld     °^^\^Zi  ^o^aJeTay''S,'''wrohtft  c^^^or  ^  Ui' tiSlT^  S^t  I't  fon^  f^r^^oSt^ 

<sr<iahoiadbotakonthatiti.nDteq>oaedto  a  cold    ^4?,'§^„Si    4^   "or'tt^e  ^n Xt  Tthe  "'«  <»««"».  i^rtead  of  p-Ming  through  contact, 

laarfpraaaureiapnt  upon  it,  the  water  at  onoeoom-  Pil^.  P»w*  through  condenaar.     I  aboiUd  oam- 

mencia  to  nm  out  from  4e  fibi»  of  which  the  I'^J  examine  condenaer,  and  if  you  do  not  i»«  any 

-----        I  fault,  yon  had  batter  take  it  to  pieoea  and  raboild 
it,  being  oaretol  to  wall  innlata  each  aheet  of  tin- 

■t  upon  it,  the  flbrtu  overlap  each  other,  '"!•                                                            W.  BUBTOM. 

aodaoprennt  ft  fnun  ipreadioK  oat  in  the  aame  [Te6eS.]—0oU.— The  oondanaer  leak*  badly,  Mtd 

war  In  which  olay  ordongh  will  do  wben  prsnad.  ^o  acta  a*  a  about  to  the  contact- bnaker.    If  thlaia 

Sriitol.                                                      J.  Q.  intended  tor  nae  aa  a  "medical"  or  "  allocking " 

■         .,                   ,,         .            .'.              ^          .„        176651.1— H»rd    Goal.— What    "Qworty"in-  ooil,  the  hraai  tube  «)iding  in  and  oat  to  regulate 

i!:"if  ^  ^  *  l^'^i*"  .^"^^  m,t^peraturB  will    J-       ,Jj,  probably  anlhradte,  which  aboinda  in  .trangth    ol    "  ahock,"  you  don't  wajit  any  con- 

Mault  in  the  nlmdor  cracking.      The  gla*.  »  th(    a,e  conntiei  of  Cariiarthen  and  Glamorgan,  and  dan«ff,  and  have  got  anongh  wire  on  thi»  to  nudra 

•^t^It-w       "^w?^'"'".,.''''!^^'"^''^"    when,  the  quality  Liauperior  even  to  the  celebrated  about  half  a  do.en  good  ^' riiockiug ''ooil,      Ifit 

mach  ui  thioknew,  the  thinner  the  better.     To  thin    t~,  Hi»h  fPannsvlvanisl  ooal    whioh  in  oonaiderad  i*  mtended  lor  a  "  apark  "  coil,  it  will  be  uaalea*  (or 

tto  gtaa.  down  bj  fluoric  add.  flret  coat  the  edge    ]^^'^^  StT^S   tZ  'u^fted   sSei?    ImmeHS  that  purooae  until  yjTreplace  the  6in.  of  i in  bra-  - 

■.rithwai,  then  move  the  daa.  about  in  the  acid  for    qa.ntitie*  of  the  WebJi  anthracite  are  ihippod  from  tube  with   either  one  of  ebonite  (be.t)  or  brown 

iboutammnto,  thenwaahitwallinwater.    I  have    g„j„,e,  to  San  Frand»oo,  where  it  ■wmito  have  paper,  and  two  layera  of  20  wire  for  primary  will 

■Ua.  m  my  phonograph  thmned  do™  by  aaid.    1        ^^     aupptanted   the   American   article.    It  is  1»  better  than  four.    I  ahould  adviao  you  to  get 

ahali  be  glad  to  give  an,  farther  information  il    ,j„  oiDOttad  f or  oaa  iu    stovee    to    all  the  Xorth-  'ome  back  numbera  ol  "  Oura,"  and  read  up  the 

required.     The   recording  and   reproducing  dia-    Burop<!iii  oountrioj-    It  i.  broken  into  regular  aizaa  oorreapondenca  on  "  coila."             B.  C.  Bonz. 
pbragmsahould  be  alike  mthickneaa.                          nuiii/f^nM                                  r.oi™o™[jT.!r 

H.  Q.  Sdoqktt.        "«d,foruMi.                                      U)biiopoijt*.n.  L'BfiGS.J-Ooil.-Your     condcnaer,    "  Whit  by," 
[76.;il.]-Velooit7orFftlllngBoale«.-Imust        _[76o55.]-AooamaIa^r --You  aeom  eoaiewhat  would  appear  lo  be  defective-i.e.,  Ihe  two  aerie."* 
-k.  E,  B."  lor  bla  trouble  in  replying  to  my    ™,"Jl^ '>^°^""Tt'1H1'      t.  .?^"'''°;f  ^'J^'u  i-  tinfoU  shoota  oanno    ba  properly  inaulatod  the  o: 


pulp  i»  oompoaed ;  alio,  paper  polp  being  a  fibrona  !' 

■33-  —  T-T'i  artfclo,  each  fibre  ia  of  a  certain  length,  and  if  ''.., « .—  — — ii.— ,i - 

'  \\~^ — '^  proaaure  ia  put  upon  it,  the  fibroc  overUp  each  other,  '"!•  "  ■  Bubtom. 

'.  and  «o  nrevent  it  fiom  ipreadiuK  ont  in  the  aame 


thank  ■'  A.  E,  B."  lor  hi*  trouble  in  replying  to  my  '"'"''  V°°V.  JTt^'  ^^i/ .P^ ".""^  T%  „  2.'  tmfoU  aheeta  cannot  ba  properly  insulatod  the  one 

innuirv-  but  unfortunatdv  it  doeanotraach  quite  of  theE.C.C.  31  L  typo-     If  thrna  eo,  the  E.M.F.  gerie*  Irom  the  other,  and  thus  ao  uninterruptod 

to  the  niint  »t  lorth.    Aa  Stated  in  my  query  I  am  would  be  102  volt*,  the  lampa  being  ovidmUy  100  oonduetor  ii  formed,  whioh,  cmnacting  ni.  it  doe. 

quite  aware  that  in  vacuum  all  bodice  have  equal  volt,  ""l  Jt?    "tra    call    "    for  regulation.     The  the  clapper  and  dapper  acrew  pillar,  cunverla  both 

gravitFition  velocity  for  equal  area*  of  section  ■  bn(  c»P»aty  of  the  battery  la  CM  ampere  houra,  which  o(  theas  into  one  conductor,  joat  as  if  matead  of  the 

■what  I  want  to  have  made  clear,  if  possible,  ia,  means  that  they  are  intended  to  give  a  maximuni  condenser  a  pieoe  ol  wire  were  inaertod,   thus  pet- 

What  is  the  amount  of  air  retardation  ihich  t<:ke^  ''™^S?  "'  ^  ""P«""  '°l  ".i^'',  J^'^n^H  '^'^^«  ^'  P"""?  '"^^^  }°  ''^"'^ts  without 

place  between   bodiee  of  equal  area  bat   different  would  thus  run  about  a    hundred    of  the  100  volt  break,  and  consequently  producing    no  seoondar, 

medfic  giavitie.  f    I  should  like,   if  possible,    to  '"=  P-  '™P'  '"  '"  """^  "  '  maiimum  run.  current,  to  obtain  which  the  primary  current  must 

know  whether ezperimentabavA been  made  demon-  *■  >- allsop.  bo  intermittent.    Substitole  another  condousar,  and 

■trating  the  truUi  ol  thia.    I  believe  that  aome  1 76657.1 -Bnnlona,  —  The    foUowinR    will     be  iu  making  this  be  careful  that  each  aheet  ii  lepar- 

oaeful  reaulta  might  be  obtained  from  aoch  a  seriea  found  moat  oicelleot  :-S»licjlic  add,  30  gr»ina;  ated  from  its  neighbour  all  through  by  paraffined 

of  experiments,  bearing  more  partiaalarly  upon  the  glyosriue  and  soft  aonp,  ioi.  each.    Mil,  apply  on  pap",  »ud  id  such  a  way  that  none  of  the  tinfoffl 

Telocityoldifferentmetalaaaprolectilai.andshow-  lint,  and  oover  with  oiled  leather.  aheeta  in  one  aanes  are  m  contact  mth  the  tinfoil 

ing  how  the  falling  ciirvo  of  each  metal  when  thus  P.  W-  SiiSLBY,  AnalyUcal  Chemiat.  "twta  in  the  other  aeriea.                II.  C.  ItBLWOF. 

naed  ia  obtained.                                    J.  W.ldb.  BiUson- street.  Poplar.  London.  [76568.  ]-OoU.  Faulty  .-The  causa  ol  frulure  k 

[76512.]— Aoonmnlatora.  —  Yonr  modiflcation  [76657. ]—Sanioi]a.—"M.  3."    will  find   the  obvioos.    Insteadof  two  alternate  layers  of  tinfoil 

will  do  very  well.    Eight   ol  your  chromic-acid  following  ointment  good  for  the  above : — Iodine,  being  in  contact,  two  opposite  onca  are  in  contact, 

oalla  will  liabt  the  three  ISv.  Umpa,  il  the  lamps  12  graina ;  lard  or  ipermaceti  ointment,  Joe  ;  to  be  For  mstanoa.  No.  I  is  in  contact  with  No.  2  inataad 

Me  in  parallel.    Nine  will  do  better,  and  ten  bettei  rubbed  on  gently  twioe  a  day.     Atao  wear  aof t,  ea*y  of  No.   3,   whioh   fault  short- circuits  the  contact 

atUl  I  bnt  they  moat  ba  all  in  aeriea.    It  ia  no  lue  boota,  with  square  toe*  and  low  heela,  and  when  pillar  and  hammer  sappoTl.                  F.  Abuw. 

potting  eight  in  aariee  and  tm  in  paralld,  because  ,cu  have  a  new  pair  made,  aak  your  bootmaker  to  [76571.]- To    Mr.   Bottoae.  -  Field. megneta 

r^f^.S^^^jT'^'^.'irS  SiU^jt.i':?!';  put  a  bunion  _p.eceon_thela.t.     __             _E,  W.  .bLsi^Aopg.lin.diaineter.  wound  with  llb^NTie, 


f,!^ri,^*'"Mi«TS.'^  pa.ringthn.ngh  the  eight        [7C561.]-Oh«ip  Battery.-I.  have  al«>  «,me-  coupled  up  in^ieries  with  a^ature.    TT,e  a^m. 

S;?^'?J„^.^.!??J°l'^^*.'^'T?,V.'!^r-    wiere  reid  ol  sud.   a  battery  nUlising  ilnc  clip-  dxaunel  must  be  tunnelled  out  to  admit  the  ai 

.     I  believe  a  ooniiderahle  ture.    The  machine  deacribed  on  page'  81  will 

o  be  nied  in  order  to  ein-  as  a  motor.     It  must  be  wound  eiaeUy  ss  deaoiibed 


vi  tir.^  „  ilrr^  Z^^  ™^'«™,  .TT.  JX   11  sTlt  where  read  ol  auoh   a  battery  otilising  una  clip-  channel  must  bo  tunnelled  ont  to  admit  1 

S^th^'id^??^™^^- .™^{^™;S;L;  pings,  but  not  imufilinga.     I  bilieve  a  »u.iderahle  ture.    The  machine  deacribed  on  pa«.<  8 

S^UtB    '-ri^r^nJ^^n^t^   nnv^S^  quantity  ol  mercury  hJ  to  be  nwd  in  order  to  em-  as  a  motor.     It  mustbe  wound  eractly  as  de«iribed 

nLn-„    .h.  ^    9  .™^"»?"l  ^ti.  ^'  ?  Sloj*inc  dipping.;  and  should  think  that  in   the  in  book,  and  wiQ  take  65v.  8a.  to  drive  it  to  the  lull. 

Mamp,.re,  the  av.  Vampire.,  and  the  6v.  3  am-  j;^  ,  ..oheap  battery  "    would  work  out   some-  Thisoan  be  got  from  28  chromio-»dd  calls,  qoart 


II  yon  auDiraoiirom  ine  voin  yon  nave  to    v    1  i.       Z  .   .  j n  .1 j ' n-        i  loui*..— ^..i*..^..™^  -^^^^  --»- ...^-^ 

nimptres.                             8.  Sottonb.  SS"  j*.**???    "."*    J".^  well  deaoed  occaionally.  g^  ™,1,  to  No.  76513.     Dimensiona  o(  coil,  21in. 

a.  nviiuflK.  The  fact  of  the  sine  boujg  ID  dippmgs   would  not  k.  UnSv  lin   -  rti.mBter  nt   iron   coro  tin      aUd 

76543.l-PapBr.-P.per  may  berednoad  to  pulp  alter  the  B,  M.  P.,  eimpt  when  Sirt  aetUed  uDon  ^d*  of  Lbbin'  lin    scmare   bviin     thick ' '  Tha 

by  boiling  in  water,  andbeing  weU  .tirred.  TChe  them,  when  it  would  lalf  very  low.         A.  E.  B.  !^™  .w^ta  wo^^  wiS  ^0    22  BWO 

SS-r/^^FT^  ^i?T«""'-S?™1.^'°.!f'"  ■"'  [76561-1  ^Battery —Mr.  A.ktw's  de.criplion  ol  Lndthc  secondary  No.38  tolO-inyoir  case  No.  x'. 

^e£^S;l„^«Tu,^^v  tt^     «^        ^  ^  the  Bennett  iron  ceU  is  incorrect  in  aaveral  reapect*.  A*  you  cannot  reier  to  back  numbJra.  you  w,iL  find 

mjdBto^here  togothar.    ByUuamaanayoa  will  Mq^  ^d  Jamieson'a  "  Pocketbook  of  Electrical  a  til  description  and  iUuatration  o(  the  ooU  iu  mj 

?^X^p'°<SS'i",^'"otSin';k''u^Z°  tw"^'    p^^  «,"'"  "SL^^rilfl'Zdntett^nJ^Ut'  '-'''■^*"'*--^  thairConatructioji^dF^g.-^ 

through  a paparmaker'sdiaintegrator.   Iti.p8.Dble  '^^?''u'^^n^^'''fr''f^i^','S^^^,V^^r^  P.  C.  Aij^p. 

to  mould  ^  into  different  Siapea  by  ptaasure,  "Z,.'''™'' <'°r." -S!?  '  ,?.^''12,V..w,  ^^Jl?;?  [70573]  -  Incandeeoent    Lamp.  -  To    Mr. 

auchbdngthemanulaclureofpap&midi/artides  "Int'on  may  be  either   caustic   potash  or  c»ust.c  BorroiiE.- Sall-waler   along   with  zinc.      Dilute 

A.  E.  B.  f^  Pf-  •-"'jl?  the  former  ,  any  admi.tore  of  c«-  hjflroobloric  add  and  bichromate  of   potash  along 

bonate  IS  latal  to  effiaenoy.     Tlie  meattm  ispacked  ■'.,.    ...k,-      vnur  ui    cells    will  liobl  a  6Tolt 

[70513.]-Paper.-l.   Old    or   warte   paper    is  fuU  ol  dean  iron  borings  (not  filbg.),  and   the  ^tcp- Ump  lor  about  eight  houia  right  off. 

tteeped  in  water  lor  several  hours,  until  thorougUf  negative  element  is  lan  amalgamatBd  zuic  rod  (not  ^-'^                                                  S   Bottowk. 

wet.    Cold  water  will  do  for  nnaized  and  common  sorana)  contained  in  a  porous  pot.   II  permanganate 

■    "  ■■                                                         r-'      .        ..    -       n                          [7C571.]— To  Mr.    Bott one.— Wind    tho  Bald- 

BsRuet  with  121b.  No.  23  ;  connect  in  shunt.    You 
rill  be  all  tight  then.     The  resistance  of  your  F.M. 


wet.    Cold  water  will  do  for  nnaized  and  common  scrape}  contained  in  a  poi 

Kpen,  such  as  most  daily  newapapers,  almost  all  of  potash  be  added  to  the  caustic  potash  Hlutioa  tho 

>wn*,  and  very  oommon  writings.  Itlsbast,  wben  E.M.F.riaes  to  188  volt,  the  internal  resistance  i. 

the  "  olid  "  waala  papers  an  mixra  sarla,  to  nie  hot  reduced,  and  the  cell  beoomaa  practically  constant 

water.     Very  bud  liaed,  highly  glaied.  and  all  until  the   permanganate   is   worked    out-     Prol. 

hlgh-dui  paper*  moat  be  boiled  unjer  pteasuie  for  Silvanns  Thompson,  in  his  "Eiameotary  La«ona 


lolow.  and  theampcre  .   .. 

S.  Born 
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[T6S81.]  —  Ozyolilorlde*.  —  The   azHriinanti  The  iiSaeaca  of  bft  arolnd  in  the  procaa 
iMvaiw«rapiiUiBhed.   They  weia  ondertaluD  for  ■  Dry  air  -  B299°  Cantigrade 

pilTkte  obj«ot,  Bud   eitonded   onr  thru   yem'                     Oiypm  a  6002'         „  .EiauuKu. 

attain  my  obioot,  and  the  nibjeot  wu  not  one  ol             ■  ■  i*«™ii»  -   297'  w  (avwir  ol  oxygen,  [76801.] -Power  <rf  Kii»tne.—    W- S.    *odd 

S^^^T^  "^  ^^Z^^^^T^;  Bot  Thooui  ihoidd  wad  the  artiole"  Theory  ol  (onnnlaofarea  x  2  x  itroka  In  feet  x  pwwBWta 

^     -^ouM^gwT^SMSatto^  =,:f*^^~'"'7?S^f?-"''-'l''n5*^*"  pound.  X  ret.,  per  mln.-S3.00O-^^po«r. 

"       Tn«rTiv™mrir^  above  d^  were  derived.    (Smoa  writing  the  above,  W.  Stkutoxd. 


Tbos.  Flbtohsr. 


lwi«qD&eB.                                     IHOB.  riBTOHBR.  iJaj  "^"  ioiii:ig""iato  thVWttfi';  ttS  ^ht  rf  r  76602  l-HLP     af  Koirina -Your     . 

•tnog  bjdndilonc  aad  with  one   pint  of  rain-  make  the  H.P.  necenary  to  oompran  it  ••  69'£3.  -i„  JO.„t  itt  p                                    nr 

water.aadninthrDtigh  the  Alter;  then  take  about  Thli  doe*  not  affeot  the  o&itt  renlta.)  give  about  |ti.^.                                   isr 

40..  el  Oondy'i  flnidlo  two  or  three  pinta  ol  rain-       Livapool,  Fab.  22.                                    W.  3.  [76604.]  —  Btobrom*t«    Battarr-  - 

water,  and  mn  thia  through,  and  finally  waeh  well       muuii  i    tw-...    &_.».,»     ti.i.   i.    .  _™  Bottomb.— If   the  platn  are  raapandMi  vm  •_ 

With  aboDt  one  gallon  otjm  rain-wati.                       ",,    1.'"^^^    't^    V^T?/^  i^u    ^  aoloUon  and  aliowidto    drain  wbto  not  ia  M% 

"^     ^                lOTADiSH.  S^JS''iSSwi„VTitS"^'f''^Ti'S^f^  wyrtakwfllMt  torn  with  anTdepdaria*.    B^ 

ra-.x,,  -.    _  ""^  8~  aaythtDg  oat  of  it  at  all.    Howetar,  try  bw^  to  din  the  dUIh  r>a  */-  --  «*.Tr  rMitiri  h 

[78688. ]-Oyllnder  Temperatnre.-The  tern-  what  windiig  thi  field-magneta  with  21b.  fto.  &  aJt^ ^JSLShT^,^!thi  S?   «£^ 

peratnreofaRW-en^cyUnderdirecllvaffeetathe  ooimacted  in  ■hont  wiU  do.    Yon  may  atand  it  on  a  SJb^TJd^Stoni^Tto  *^ 

ss:^z?^iJ^'s?!.^M:f:s'^,''  ^s^-  sp««d,3.ooor,v,.p,rotoiejoi^t,  2?srd^t^,KXVii»siiTft.2; 

SK^^^  i^^^wSS^SS^Kkw'"  20voft.lamp^ce.                                S.  BttrtOTi.  bntbyuaa.    Tha^amp.  get  S^TS^ -^-S 

^^l^Si^  ^JS^b^-  ISSlt^l™       [7G693.]-Wlre    Sorewi.  -  Proonre  a   draw-  d«.p  air  and  aoid  t^S.     -^mi  wooU  be  . 

gaa  whan  opemtiDg  a  movaUe  pirton  in  a  oold  !^:tJ?;trr?t    V^ril^.lVpT  w7^!^_  [ 76605. ]-Ohalk   i.    a    oomponnd  of  Ume  and 

^jLa<a.    TtielaS  fact  i.  uni^^y  aoknow-  !^~  Sf^^'!;rf,"'^iS5''^  S;iv^«fS^  oatbonio  idd.    It  oan  be  foi^^  in  lIm<»-wat«lT 

ladged;  bat  the  extant  to  whlA  the  nllndairriionld  „^S'  „'  „^'^  *3„ij^^„     V.  the  carbonic  add  oontained  In  the  breath  by  btow- 

be  Seated  i.  not  ao  eadlj  dafinabtarlheoondltion.  ™fP'''s°^t'''"S!±f!!'V-^  jjT^t-  ing  through  the  lime-water.    The  principaf  aomei 

an  M   variable   with    different   orinaL  though       ,      .  S.  B«bkm  Bohhiy,  Blactro-pUtar,  io.  ^.appiyln  nature  i.  from  the  ikdetoni  iftha  l««- 


tnhdoation  of  pirton  and  eoonomia  compraaaioD  of       ^>*uiiam.  amini/era,  ie.,  aa  itated.  Thos.  Flbtchmb. 

^li>r«»  probaUr  a»  main  ooDMdanUon*.              [7M93.]-W1«.    Sorywi.  -  If    "W.W."wiU  r7660S.]-Ohalk.-AllehalkUoarbonateof  Hw. 

il'^S^    .^I?!!^?™?!:!?^  '"  "'^^'S,'^  pnPohaM  a  draw-plate  for  Iha  mzm  ha™t.,  wd  Th,  ramalna  of  many  moUuaoa,  &o.,  att«  aUOa 

baaUa  to  di»oovor  the  beat  tamparatare loited to  wiUmakeor  pnrdiajea  wiie-dr»wmgb«mchof  Uia  .„;„.|  n,,tt«r  hu  hum  dec^poe^  by  hmg  a- 

Ifca  type  of  wglne.                        fr .  S^a^ed.  oomot  p~pc^on.  'or  ae.»t«n«th  o^  hU  wire,  he  ^^  ^^  ^  „^    ^SrtSnifc  ^Hiii 

[76WS.]-OylliidMTemi>eratnre,-The  theory  IJH  E!  SS?  i?  ilj^I^J^  ?!!Sh  .i*^''-^  Carbonate   of    lime    (chalk)    ia    prodnead    wfa> 

«r««ud*UiIaiaaoniewhat  contradictory.    If  thi  ^h^i^Jf,'?™^*!? ''^i^T^iL    P^    !!  breathed  air.  which  oontHM  oarbonfe  acid,  U  i«id 

aS;r£^f^'"itorth'rrf,'^t''o;  2^"nS"S™iSl.t-fl:r^''Si''S:":S  throughlim^wat-r.                               S.Bar«-.. 

jffidwtwoAmgof  tbepirtoD,  theloaa  ofhMtol  i™t  a.  near  to  the  baaid  u  poa-W  [76605.]— Ohalk. -In    aniwer    to     "  VKitaa," 

SSi^Sn^hit-Tnietri^v^^^  ^                                       ^If,..:,^  ^-^..whenpuracar^^on^l^ 

cylinder.     U   the   ij^Om  ia  not  nnneaea»ily       [76693.]-Wira    Sorawa.-The   win    m.y    be  iSLS-'Th^^h^TdSi^^o^TtoftJ^d™ 

cioUd.  the  entering  ^aa  ai«  oonridenbly  rai«d  i£  atiiughten'ad  and  riighUv  reduced  in  diamet^  by  ^^  SS.   toTlu^     Ch^SSSv  v^USTX 

taB^antorabycontiotwith  the  hotter  Wall,  of  th.  rtrrtohing.    Nip  ona  end  in  vice,   grip  other  and  S^S^u.-                    ^''""'""r  wntt«,  tM 

^Usdw,  and  also  with  the  piiton,  which  ia,  aa  a  with  plianor  hand- vice,  and  pull.    If  thia  doaa  not  ""■'V'*™'^- 

tnla,  bobar  rtill.    Now  In  tha  difference  between  reduce  It   auffldent,  yon  muit  nae  a  draw-pUte,  Ca  (HO),  -I-  CO,  -  CaCO,  +  H,0  ;  La. 

the  temp«atur«  of  the  entering  gaate  and  of  the  which  yon  can  obtua  boa  one  of  the  dealer,  in  Lime  water  +  carbon  dioxide  giva  i*»lv  and  w 


temperatnre  of  the  ezplodon  liea  the    dockmaken'  tooli  who  adveitiae  in  thi.  paper.    To  Iota  Dux. 

nof  thasa»«ngiDe;  loyoaHa  thareiaa    uwdraw-pUto,  fllaorliaminer  end  of  wire  till  Jin.        ,■,«„„.■,    _,.   ,,.     /il  n. .      u -^n  u. 

v-.—^  ™onnt  of  loee  hSarbnt  A  Ia  not  naarl*  K)    will  pa*  itoogh  .eleetadhole  in  plale,  nip  thia  end       [T6606.]-Oh«Jk.-ChaJk  u,  '^'^^Jf;^^ 

«reat  a*  it  would  be  If  the  cylinder  wa.  cooled.  in  vice,  and    poll  plate   ataadily  along  the  wire.  ?™  f'™' ."  P""™""..  "'.  ""?■  ,  vj^  autmittad 

Gia-EKonra.       Thi.  will  both  reda^  and  rtraigUen  it.  ^  "^^^  haat,  the  carbonic  anhjdralou  dnvm  A 

R  C  BoxLB  and  the  lime  only  left,  which  u  ipatioalT  nloUaln 

[76689.1— Heat  OalDolatlon.— The  properti«a       ,     .  ,  ...       '     '  '..  water,  forming  liiw-walsr.    Whenthialabnatbad 

■of  ail  antf  oxygen,  rwieativeir,  are :  [70696. ]-AoonmuUtora. -Mix  one   part  icul  into  the  oarbonio  anhydride  of  the  bnath,  uallM 

„  _  „  wfth three  timaa  it>  bulk  of  water;  pour  the  aoid  with   the  lime,  replacing   th«t  driven  off  by  the 

'^'         t^'  '^  >  mto  the  water  m  a  &ne  atream.    Ona  cell  will  not  t^t,  and  hanoe  onoe  mora  fonning  oarbooata  of 

light  a  Ump ;  two  celU  will  lisht  a  4-volt  lamp,  lima.  A.  W.  Stihlkt,  Analvtioal  ChmM. 

three  cell,  a  6-volt.     Every  celt    will   lake  two       Billaon-rtreet,  Poplar,  London. 
Bmuen.toch.rg.it.  S.  Boroax.  [76606.]-Olinlk.-Chalki,m.dooftwon.t«iak 

[76396.]— Plastic  Katarlal.-^nM  a  mixtare  of  — Daldam  and  oacbon  dioxide,  and  ia  — 'Tlti*<mnr 

plutar  of  Pari,  and  ground  biiokduit.    Mix  like  known  aa  calmc-carbonata.    The  obalk,  wUoh,  ai 

ordinary  plaater,  and  when  aet,  dry  it  .lowly.    Thi.  "Vaiita."  buly  My.,  i.aompowdof  fanunbtifsa, 

will  do  for  any  metal  with    a   low  fnring  pcdnt.  &c,  I.  made  op  of  tha   oaloio-carboData,  wUeh 

Yon  are  mlataken  about  und-monlding  at  noma,  forma  the  rannnfi.l  part  of  tbew  antmalnnla  and 

(Y\  T  —  t      /-  qnT>\    '^'^     '°B'    331639    It  you  will  keep  your  nuterial.  in  order,  you  ean  which  became    a  "rock"    on  the  death  of  th. 

^°l  I  ..a  1     ~  —log.    0'9G802    eajdiy  get  a  cutmg  at  any  time  in  lea.  than  toi  animal.    With  regard  to  the  noon'd  w^  in  wMA 

V/  ^  \OWa/  ^    Wsim   i>^<i'<^  Thos.  Flbiorbb,  the  ohalklaftsmad,  the  anawerl.  very  rimpla.   The 

Lm.  3-3*837  JC  -408  -  lotf  1-36813  -  23  21t  [76597. l-Oompreeeed  Alr.-Ton  cnbio  feel  o'  S^?"?  °?°"',Jr"°    **?  JS"*"^*  iKiiS.  i!  " 

r       M99!,      '°e^'^l3-23  23t         ^.'rtSS-tahr.  c^  contain  60gr.  of  moirture.  and  ^7^  °*^f^'   "^  ^',^^*^°^^ 

. .  f  -  23  234  in  nataial  number..  normaUy  doaa  h>  ;  bat  the  cap^ty  to  hold  moiature  °hief  eoprtitaent  ot  onr^aled  broth,  udttwa* 

Absolnte  tamp.  T,  =  60*F.  +  «0°  -  610"F  in  aoapinrion  i.    only  vaiiaMe,  aooordintf  to  the  T?*"^  ^  ohalk-rtoff  or  oalde    eaibenala, 

Ab.olut«temp.T-.r+T.-23-234x6l0'-llWF     tempeS^  the  prinre  doe.  not  affectthe  pro-  *^. '^  je^'",".' "'u'l!:*"''''**^,,"J!L?^ 

fOtC!aitlaTade°F  x  i.  "^^  t  6      «™« n„.        i""*"!  temperatorw,    -9    of   the    moi.tnre  will  be  '*^*-  *■■  **■ 

^  ■     ~~' -OiWCent.       deported,  and,  if  the  air  be  allowed  to  expand,  wiU       [76607.]-Tole«iope.-Tbe    beat  tel«flope   f« 


Air  ....  183 ;i 
Oxygen.  1679  . 

.  130-2 

1198 

..  M2  ..  ti08 
..  481   ..  1-402 

Where  Qw  ratio 

k7 

inbothgaMi, 

wdCrepieaenla  the  oonatantlbr  work. 

To  oimpraa.  2072c.(t.at  60°  F.  npto  0-S29o.ft. 
I.  For  air: 

-  .    -  .  Objeot-ria^ 

l|in.  clear  ^ertuie,  open,  to  31  In.,  oloaed lOilB., 

-  — itu.  .>.u^  u.  «r  X  B.,    X  ij -j.,1                [70598.] -Boed-OrBM    Tsninr.- Free  reed,  with  panorabe  ayepwoe  and  awuhada.  J.B. 
330AC                                  ate  not  tnoed  to  anv  .pedal  prcMure.  like  the  read*       [76S08.]— HeaL- 
Bnt  the  wei^t  of  2072o.ft.  air  at  T„  in  lb.                   fejI^."°'8^<.,.*'°^¥'^2'^'^'i^P"^/  (I.)  SOOkUoaofHCIga.: 

tOH  ,.  tmo  ballowadoM,  with  a  wei^t  attached  to  the  expand-  "C'    {Sfi^Ti  nm  „  i?n  «  .)mu  u.«ni>I  unit. 

_W8j<J^  ingparttopnllitdoiiifandaoordaiidatSadle  '       |V«  JW'sJLiwn;  J^  ^^ 

T.  .  6|(p  '"^  toX*  it  np  again.    A  flat  top  muat  be  provided       =•  ^■^•?2?„5f^ 

K    for  IK  «,  -,  1  183  4       ,  „,„  with  different  u«  of  holM  in  pair.  (Kune  laqe,       "  ^'"^  oalonea. 

a*  lorio.  per  aq.in.-—-—  -1-2730  other.  amaU,  to  roit  the  reed.).    The  hole,  not  in       N.B.— "Student"  omitted  to  rtat.  whether  the 

IB1T  V  i.oTifl       ii5.>ft<>  nae  are  covered  with  dintten— thin  pieoea  of  wood  laaea,  Ac,  were  to  be  kept  at  mnatant  prneun  or 

'.  '°'  '  ''  ■  *?■"■  «  11339°  ^  70-77  HP  turning  on  a  aorew  at  ona  end.    The  hole,  are  in  oon.tant  volume.    I  havs  auumad  the  lattv  ooodl- 

*""""  {Air.,  M  that  the  rtandaid  reed  can  be  placed  along-  lion. 

aide  the  one  to  be  tuned.    Little  clip,  are  nwd  fo  1^  \  2OO  kiloa  of  ateam  - 

bold  them  down.  OBOiHoif.  ,  i  200x1,000  (W +  637 -f -37  x  100)  thermal  BBlh 


'-(W 


-  22-181 


•  124,81 


^    _    ,  ^   ..           -  II3I4T      Centiir  .    dfm'yri  thaonaimmortaliwdby  Diokemin'-OliverTwiit,"  fiii.)  500  kiloa  of  air : 

-.          .^..                uaur.     ^enug.-    HWi-Ll.  ;,  „^o     inbrtantially    u    (ollowa : -2lb.    follar's  L- ;5ji  7l  OOoTisO  x  .1684  thmmal  nnlU 

S^™''/°°''S°°™P"'^«"^»^"'"'''^'y''P  **^'    '!">■    """P-    "''■     Pe"l««l'.   with  Mually  a  I  TfiSO  OOOth^iJ  unit. 

toO'939G.tt.  mH.P.  littlcyellowooliretocolooi.  It  iamiiodintoadough  _  la'e.jo' calorie. 

W>    V  K      -^  fT  -  T  \  w'th  a  BufSciency  ol  torpentiDe,  and  cut  into  cake.,  ' 

=  — — t?-   i^  -'-■■'  Theadditionof  lor,  ol  French  chilk  with  the  other  ["■)  I  litre  ot  HCl  .aturatedwlution,  D-F.-IIOX!, 

^^"^  ingredient,  may  be  recommended  M  an  improve-  '  -  L™  >'   11  x  100  X  "749  thermal  ouito 

The  weight  of  2,072c.ft.  oxygen  at  50'  F.  >  177-3ib.  ment.            P.  V.'.  Staslky,  Aualytioal  Chemlrt.  -  82, 390  thermal  unite 

,„..                                          Bill«)n.>tioet,  Poplar,  London.  ■  8'^-39  calorie.. 

K,  par.q.in.  -       '      -  1138                       [76002.]-H.P.  of  Bnglna.-"  New  Reader"  ,  N.B-The  .p.  heatof  HCl  wluton,  aegiveabr 

n7.fi  V  i.iBH  „  inonio  alK.  leave,  out  one  factor;    but  with  thowrtated,  "Student,     ■*  mcoirect. 

.',  '<'"  X  1  '™  '^'-'"w    ^  ggjj  jj  p  „|i  the  rev..  100,  the  H.P-  =•  -233,  or  about  J.  [v.)  The  latant  heat  or  the  vapour  of  H^O,  -  100 

33000                                                                                          WU.TEB  SiKiFFOBD.  Mcording  to  Fliedner.  Iota  Dusk. 
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[fMas.J-Hnrln< 


■   LlBhC    Work.-C8n_ 

kd  ^at-fiDgmCfl  too  DOlOT  T 

cnbtd  a  BhoTt  time  nnce- 


poflFT  in  Dul  aviilablB  ud  jai-eDBrnn  too  DOigr  T  There 
ed  a  BhoTt  time  nnce—doea 
iepce  wheUia  It  ii  n  <!ii(«e« 

-Will   UT  reader   ul   the 


"kindly  u 
l-Tno  EdI»o 


jiindud 


n-LaUnda  0811. -The  «boTe 

I  illiutnud  and  dacnbed  ia  Ue  "E.U."  daled 
Hueh  tOth,  IB81,  pige*  SS  ud  eS.  Coold  uj^ottbe 
IMid«n  irf  "OQn"  HT  il  they  h»T«  koi  one  in  me  I 
ITonld  it  b«  laitubls  for  ligbtlng  porpoMi  1  It  ao,  bow 
mm  oudlc-pamt  Tould  It  sire  I  also  it  satiafiutoir  I— 

i.1— AmalcamatlDB  Ziso^PUtM. 


Tnlegrapb,"  taji  that  tbe  platea  ue  dipped  lato 


[7eSSS.l -P»p«r  OrKan  Pipes. —In 
CHunbfT  Oigan,  "CboriilCT"  »«,  I  I 
(aper  oinn  pipe  at  oMt  at  (d-  wilt  he 
~ie  whatund  pi '  "~'  ''  —  '^  " 


EleOiic 
.bath  at 
.ajthiDg 

TUt7. 


&r  lutd.  and  bow  to 


(  -oaain.  double  codoa-covetsi  wirr,  iniu'aUon  between 
TJmuT  and  HcondiiT  tbiee  Uycn  ol  paper.  KconduT 
S  U;«n  of  -ooslD.  lilk-mrand  wire,  eub  larcr  innlatcd 
•ith  paraffin  wai  and  paper,  but  I  get  Terr  poor  leaalC. 
■  thus  loo  much  MdoiidaiT.  and  would  it  be  better  K  tn 
eetioiu,  or  doea  the  prinuuT  not  luit  the  leaondaiTl-lt 
ot,  will  )DU  klndl;  tntarm  mewhat  bIu  to  uM  and  what 


[TflULl-aaa-Eiifiiia.— I  have  a  bor;ionl 
BgiBe  "Cropper,"  which,  aflir  working  halt  ai 
eu  B  healed  in  the  CT'lnder  that  it  itopa.  II 
applied  with  water  roand  erllnder.  Can  any 
Uotm  nu  what  can  be  done  with  ill-W.  Q.  A. 

[TflWe.] -CoBitliiB    Oompoaltlon   for  Ch 


tlckinRtolt.  OUwiUDaldo.-ClllLL. 
LTS«e.]-Tatephoae.— IiOlBpoHlblet  Ilao.what 
I  the  beat  stra^cnent  to  tecnre  it  T  I  want  to  attach 
9  the  wall  of  a  room  aooieiortaf  telephone  rtffilTer.  with 
peaking  tnunpeU  ImnudlatolT  tadnv  tiiii,  on  the  oppo- 
itentCata  &fMiatiil  KK^,  U  a  unaU  vja^'j^Oh 


[lOMO.  ]— PaorUais.- 
aurona  who  bae  had  e. 
paoiiaali  owld  glre  me  a  i 
neat,  u  to  diet, 
tn  which  may  be  a 


efnl.-^  ™ 


??«?:: 


•TOT  nmect  with  the  coniicetiona  and  iaaulatlon.    The 

■ar  that  I  ean  anlr  get  a  Teir  weak  r-— —  • 

K  book  Is  moMlj'  derated  to  i 


■dnrrUia 


ID  think  (he  tanlt  1>  is  the  0 


[rMU.]— TeUpbMMa.— To  Ma.  Atwoi-.— I  hare 
twaBdlM*pl»ner«E«lTeTa(watchpatIam)ofTaurmaaa- 
taotnia,  whioh  weiemoiinted  on  baie-boaidi,  with  eleetni: 
beilt  and  puahea.  Aa  I  eotild  not  get  talephoa»  to  apeak. 
I  hare  taken  the  belli  and  piuhn  off  Inud  and  lued 
than  altawhere.  I  ahould  like  to  niake  telephone  work, 
aaup  lothepreaent  lime  Ihave  (ailed. —SiViD. 

[T«atg.1-BTaia-0aatiiiK8an(t.-CauldanT  reader 
at  "E.IC"  tell  me  bowto  make  One  brav-sutiag  eund 
teunaUfatwa  outingtl    The  proper  proportion*  ol  the 

vbal*  noipe.— B.  A.  c. 

[Ttst*.)— Oeometrioal.— A  Bolutlon  ol  the  lollo*. 
Ingprobuma  ih  rv<iiured :— 1.  InBchbe  three  drdee  m  a 
nalaoe  tctaufle  >i>  tut  each  oimle  aball  taoch  two  udei 
at  the  triangle  asd  the  other  two  circleg  I  3.  Trieectuir 
asfle,  Mijran  angle  ats^^l— BuiTaoa. 

[TOMB.]  —  Orlndttono  OomBnt.  -  Would  Mr. 
■,^>^i._  _- _.t__  >---|(]],  gay  what  11  the  nature  ol  th~ 


xnpoaitiDa 


r.iK.".i 


drUdaflerbfiDrnioiimedt    i3biiii 

[TeeM.]— Battary  Sotation.-t.  Will  •'8igmt"o 
Kr.  Botlone  kinllr  ttU  me  how  to  make  a  powerfu 
aolntion  tor  a  siiigle-dald  bichromate  battery,  ujiui 
bichromate  ot  aoda  intteadof  potai^h,  sj  I  havvbeen  toll 
that  the  eoda  KiluliuB  ii  l^jer  tbaa  pota»hJ 


lamp,  t4iklng  4  amps.  4fi  volb 

[leail^-OHS-EnsUie  TalTO.-Wili  »aie 
mixing  valve  tor  a  iHr!   gai-enginal      Have 


Uataat.    Bdlaon' 


SJ.J-Co 


Ihewotdi 

t'a  lond-neakliw  telephone  inadmlanbla. 
dlitiDgoiah  woida  at  chii  diatanee,  what 
m  diauncfl  that  can  be  fairlj  cavered  1 
lat  torn  ol  recelvBr  and  trammitter,  with 
■w,  will  greallr  oblige. -Accoucuil' a. 
iTez  laonaea  In  Oombbuttton.— 
!i  lenaei  ot  known  local  lengthe.  to  And 
ipart  tor  different  focal  lenAha  ot  the 

leee  diHerent 


oalmlatlng  U 


[  tight 
engthi  by  the  fooonlai  =-  +  i,  which 
Jjf-  tor  pomtlve  imigea,  and  adding  .thii  ( 
eiigthGlthBtrDDtlena,andaimilarly,/=  ^/ 
wayl-It.  J.  8 


■  T    Iithetean 

[T(«M.l  —  BooantrlL    

--■■'-  ■"'-irm  me  if  it  la  poaalble  to  get 
1  rode  lor  a  p&ir  ot  winding 
nut  the  ennk  ihatt  in  to  do  - 
[7e8W.]-Btar  Ofaorta,  fto.-I 
i^ed  il  '-r.B.A.B."  will  adnw  me  ■ 

IVehh'i  "Celeatial  Objeota  tor  Commc 


idrloe  given  by  ■'F.R.A.B 
■nthuaLutio  beginatr.— A, 
f7«e«).)-Ooll   Wlnalnsr.- 


Will   ■ 


ontrivancfl  to  ladUtate  wlndint  on  lathe,  in  luch  a 
utopreTentthe-'ridingoTei'^ot  the  liuni.  or  in  < 
irord'.  to  Insure  perfectly  smooth  wJDiling  at   a 

Binding  at  the  one  operaUoui  likenaeasto  whetl 


lUt    AlK>wheth 


—  Blaotro-M otor.- 1  wirfi 
motor,  and  would  like  to  haT< 
,f  magnet,  wi^e.  and  batterj. 


Bow 
I ooght 


] —Hansaalu.  — Could  Ur.  Bottone  a 
lothe  compoaition  of  "nuingaDin'*  1  s.  W 
^mpvature  coefficient?  3.  tipecidLi  re«i«tan< 
e  obtained  ai  wiro  luitable  loi  [eelgtance  coUi 


[7BM3.]-PlatlDB.- 
be  auitaUe  for  plating  n 


a  itrin»J 


Tr. 


;itting  lingth  o[  itnng-i  ia  IT)in„  the  iida 
■■        -  -.  bridge  ia  SJin.  high.— W.  T. 


combined  lime  In  Portli _ 

eprinkling  it  with  powdered  carboi 
wetting  it,  and  drying  until  the  anuaoq 
then  alimated  the  CU,  br  a  Scheibler'i 
reault  waji  19  per  cent,  jof  lime,  wbieh 

O-I  —  Bkataa.  —  I»    theie    i 


I  ahaU   be   n 
le  other  reader. 


LB  hnba'  nady  Innied  aad 


t.  solaHoD  about  com  a 


.ever  made  one  Ihroogbou 
[7fl«0.1— To  "F,H  A.B."-Ihanlat«^^*at«alne- 
^leoe,  power  *i.  which  I  hare  been  DibiB  tor  aolar  otof- 
atloni.  Couldlobtainabetter  molt  It  luaa  a  BiT- 
ibeniao  eyepieee  ot  BueUy  the  Hme  powar  t     Tha  eg.  ii 

r7M7l.]-aholt«rfo»  Teleaoopa.— On^"7- 
pondEUt  inform  me  how  to  erect  an  effenUTe  ahdW  ft 
lin-rtfleeUir  (Calnraltaiimnthl!  IifaonUhka  i»t> 
UDuponralU.  Hait  I  have  a  briGk  bad  undAealhl 
Vhat  ahoold  the  erection  est,  anppoatDC  tha  wnk  gin 
nt  ta  a  bni.dgr  T— 1.10. 

ITM'I-l-Danip  Handa.-WOl  (oom  re^dar  o/thi 
'  E.U."  kindly  reeomme^  a  chemical  vhiA.  what 
ppljed  In  Bolution  to  the  handi,  wJU  barn  tba  tBtetal 
ireventinff  evOHaive  penplrjtlon  by  doeivg  np  tlia  petal 
fthaaklnt  Chrouie-aeid  baa  tha  tDest,  bnt  (l^fta 
caving  a  dark  ataln  on  the  akin  It  ii  naannabla  for  A* 
ianda,thoaEhlt  ABbe  iiaed  lor  tha  taat.  '~ 
dd  la  applied  In  a  10  pet  ee  ■ 
uti>ight.-CoMO*. 

l76B73.1-AeoiimTil»tO».-I  am  making  ■  Ball 
lioamo  ol  ID  volte  one  ampere,  and  ai  Iha  mo«n  pawn 
I  lather  uoateady  for  UghllBg,  It  it  poialbl*  for  ma  to 
baotn  fooi  Oaeeoer  dry  edli  to  act  aa  aesomiuatori  m- 
teadot  the  ordinary  kind  ot  aocnmnlatora  with  Ka« 
ilatea.  and  ia  It  poaalble  to  Ugbt  more  than  two  «-nlt 
ampa  tor  two  or  tbreehounper  day  T-T.  J-  W. 

f7«mi.l -Com pound    Ijiniioh    Bnsln*.— Vhtf 

.„.!..  .1 ,..„  „a  diiadiantagee  (if  any)  ofaegm- 

a  launch  Uf  t.  by  art.  T    AJao  a  fas  vie 

I-0»B  i»  DoniiT. 

3an  any  roads   taD  mt 

r  to  make  and  tbe  dimenalDna  at  a  itDOlorbachla 

1  organ  I  Canlmakeoneiiothatthaa«toaab«low«»d 

leapianoitooll    liltbeat  tomakolhaMat  tn  iJm*« 
mora  hka  a  rooking  chairl    An  lllaatoatka  otaar 

ivelty  toi  making  one  will  oblige.— Al  Ami 


„„.  t^  ... ,  to  be  impttgnated  by  aajr  flnUa 

lutotinoe  put  into  the  boiler,  or  tiy  naing  fanpoia  vatail 

r;«e7T.]— HaUht  of  HW.  Locomotiwe*.— 
fvindlT  give  me  the  greatot  height  allowed  from  rallwar 
neUli  tS  top  ot  chilly  on  tha  looomatlTa  on  tba  Um- 
lon  and  NiMth  Weetem  KaUway ;  and  ia»  it  liat  li  tha 
ilandard  htight  for  Engllib  railway*.- T.  T. 

IJeH79.]-TolIr.BoUon8.-IamdeiIrou»  at  making 

1  lu  r  n,  Uaocbtster  dynamo,  with  wiaught-lron  cuna, 

*'"     Ijin.  by  eiin..  F.M.'b  lub.   No.  «I,  armature  tlb.  No.  W; 

'"■     i.matore  tobeJiin.  by  Slin.  llamlnaled),    Wonldy™ 

^     liodlytellmemiee  of  bed-plate  and  bottom  pole  i^ec, 

kr  apart  ahould  the'corea  bel    Will  cart  inm  do!    A 

n  iketcb  would  oblige. -C.  J.  C. 

''"'  [76«70,]-Bleotrloal.  —  I   have  a   maga 

•"'  machine.    Would  it  be  notsible  10  recharge  ib 

?*>  Uaauay  battery  with  It  I    Is  there  any  meuia 

^"'  IbTvulugc  ol  ite  magneto  machine  l-O,  B.  O 

'ULi  [70680  l-Lantorn  Pinion  ■--The  wrfai 

VI  i  "^ent  ailiole  on  tbe  otiime  clock  promued  autDvuiiuB  la 

■ai  the  way  of  lantern  ploiono.  &I1.    I  ibould  be  very  pleaaed 

wil  M  aee  liie  Hune.    Tbougb  a  watch-jobber,  (eMhotwheela 

T  ill  punlei  me.    I  have  rnd  Lord  UrimCborpe'i  book  and 


I  drive  a 


unletHioe  (at  pitch 


i>  the  abake  otitained  T 


)ln.  and  a  apace  the  u 

Also  the  carve,  in.,  the  rolling  of  a  uxu.d  vf -«■..-.>  — 
luua  to  me.  What  il«  four  legged  or  doable  three- 
legged  gravity  augment  wonlS  be  niiUbl*  lor  the 
[Komdi  pendulum]  chime  dock.— G  H. 

[Terai.]- Cement,— Could   any  reader  tnfim  D* 
-i..  —  .i^f  proportion  of  a  cement  oongutlBg  at  elay, 
—  -...I  %..;..  --k-ixk  1  .indentand.  ia  beingueed 


Thepropo 


new  them,  and  probabli 


[7SM2.1-0O1 


ia  bad  evaporated 
9  caldmeter.  Tb. 
eaonatbBnglit.- 


I  ahonld  feel  obliged 
me  how  tbcae  hollow 
!  lee  oied  tor  oeckleti, 


ceallfaiied.-CoiaT: 


luLheclubcurveDt7tt.radiuiT— A.  C.  Q. 

[76Sse.]-lCiiBleal  Harmocr.-li  th 
vork  for  adf-inatructlon  in  bannony,  giv 
rxamplpB  with  a  fair  number  of  thepoee 
A.  CO. 

l:B8n7.]-'WiraTaatlnr.-Can  anjoh 


[7«1W.1- Japmnlnir  and  GUdlnB.-WiU- any 
reader  give  me  some  inlormation  on  the  above  I  1  havo  a 
nuantity  of  cigtings  whidi  I  wieh  Co  }apan  and  alao  to 
decontti  in  gold.  I  wimt  to  get  them  equal  in  flniah  to 
immp  ol  tl^e  tefrioff-machineB.    1  hope  «ome  one  who  baa 

,..„_...-    __      ...!.;_  -l.._^-,y    w»*^».ll   l.i„,1l*  nl.lfHiw 


tnediom  lot  connecting  cover  gbuB  to  objectirea  I  Whati 
tile  beat  method  of  meaaoring  R.  A.  otobjectlvea  and  con 
dsuen  irlthout  Fnif.  Abbe'a  apettometw  I  Also  the  ba 
plate  to  uae  (or  micrography  for  colootleai  obJMla,  eueh  a 
dialomi,   blood  cotpuacleg,   &c.    which   give  hut  liltl 

[7S«Sl.l-IndnoUon  Coll.-To  Mb.  Boitokb- 
bave  made  an  Induction  coil  lin.  long,  iron  core  iih.  dia 
meter,  made  ol  -oavln.  ehaitoal  wire,  primaty  three  laiei 


un-  aleoBtateifgildlngis  done  with  gold  leaf,  anditai^ 
what  Biting  must  I  nee,  and  atale  if  It  should  be  (loved 
aflev  dfCoialiDg  I  and  will  yon  al»  nay  i'  ■ 

s;-&'.r-- 


c«  for  poliihing  tbu  japan.  -Won 


iT6W.]— Pollahlnff  Olaaa.- 


Imber  fnm  Jin.  to  «iD.  thick  by  treadl      ] 
|7ees9.]— Whaellnr.— IhavcnmehRDd-cutwheda   > 


;laas  that  baa  been  rougbened  with 

to  Blow  AmeTloon  Ockui. — 
1, 1  wanL  the  above,  aa  it  11  not  alwaya 

initablel     What   wonld  an  deotriO 
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motor  Kilt  pn  hour  I    It  I  RineiiibiiriuhUr.  tbenwu       ASBWESS    TO    COBASBPI 

n  compmnjfwho  idTertiwd  In  "Oan"th»t  Ihty  wbtb  ... 

tviiwing  ont  n  motat  irork*d  bj  %  ■pring  or  ■priniis, 
■m^  pow«.    Hu  uir  one  B»a  ot  b«ud  uftUiig 


[Ttsea.]— Dynamo.— Haw  (•   th«  torrank   fen 


mUoBwl  Korled  ou 
IQ  muu  mt  KO  Tolls,  b^K 
asit  wiU  it  lisht  T  ud  how  ii  tiie  uu 
ua    oolf  *    Mcimur,   to  pIaua 
uimglngBlKne.    Aljo  wtuCia  Ue 
at  kilowatt  I— V.  BnlToa. 


_j         -,-  «u  WMHuaiuM  Hnw  si  ii 

j^     ^|]i<to«uulbou«o,t81.AmO 

HIKTB  TO  OOBBBSPOHDl 

.  Wdtocni 

Uliutntioii 


[I88SB.1- 
•— i»B  I  hi 

una  dapoiitoioi 
)d  huduidiaft 


.    What  lithe  a 
— E.M. 
[T«9Ci.]-I.Mlaileha  0*11.-1  un 


mzT  inb-    inatiiiB  ukin 
«nta.    I  haTe    u  UMwand  tuon^  tli«  pnit.    t 
I  ot  HMp,  bat    •pondailB,  ondn  coftii  an  Hd 


,*  Att«riiiBli  (^nlallT  dnwn  b 


b«(  WW  ot  «UBdsnMdt>Mtm  qaaitB,  ud  ni 

di«iMth«*b0T*<alL  IhinMcnititeUdlliMUwnl-  lb(  Hwal  nod,  ai^  If  to  not  (ail  ) 

unnoAsBlDtkndMiiUbaMtonitAwiillaaChwaaB*  I"™"*.™  "  *"  ^^JSSS?  'S°^  ' 

tUtlttkooldb*  (olThaU-MtiuaMd.    WIUMntMinif'  bOMbiallBWnrt,  u'  -^'-^    »  -^  . 

oali«)ri«rkliidlriBfwhklilit^«b«twv!-Biu.  gS*"*^""  " 

n«atl.>— Priattns.-I  am  maUiw  a  imaUprinllnr  ' 
miduDatoravadalparpoaa.    Wo^aonw  of'-onn" 
lslonBn»aitothaoDmp<Mieunat  (nwDttall    Alto  In 

taimatlooaato  thainUDgproaH  and  priDtlac-Ink -belt  TIm  toQawliis  an  ttu  InittaU,  Aa.,  ot 
DWtliadof  inklDcl    I  wooM  pntar  to  naa  th*  tollat  nuh       to 'WadnwUr  tranliWi  ^'abiurr  > 

aita  iMdoa  It- -^ -—  — -■  -  • "    - 


[TMM.]  -StTMt  Ooil.  -  Will  anr  klod  triad  b«  good  — Ifagneto.-CaaliDg.- 
moiiffh  to  nplaln  the  fallowiBR  man  el«ar^  t  Itlatakm  A  Paliowof  the  Bojal 
fiomVoI.  XXXVL  p.  3:%  of  Iho  '■  E.  It^*  ud  tnoa  In       -Q.  J.  B. 


fiomVoI ,. — ,—  — , 

thiawari- To  make  a  coil  at  defied  alie,  and  wlsdoi 
thru  Ujttt  ot  So,  IB  ce.w.,  then  dn  nunc  of  No.  K, 
and  Anmon No.  W.  Ot  coDne,tbeiMnaiid  tnbaconua 
next,  ■!«>  eat^t-atriog  (or  woikiDK  lbs  dlaL  Am  I  ta 
wlBdallthnawinaiDaiielciigtli,arBxsth>Ttaba  woimd 
in  Ihtw  MdJoni,  ■>  aa  to  hare  tliiM  pain  M  tern^iuJi  to 
neein  tha  immiit.  Id  pUee  ot  two  pain  of  termliuila  t 
The  war  I  am  thmking  ot  biiUdine  tba  «U  1*  thla  war,  " 
tha  toUowldR  will  do :  — Tbne  la;m  of  So.  18  o-cw.  lot 
Ibo  priDUiTi  and  abont  aix  of  Vo.  tt,  aod  ilx  or  eight  of 
No.  W,  woBod  in  Udm  MCtioiu .  aa  I  think  the  fint  Dun- 
liODcdwiteiatoomrtocaoliother.  TOe  coO  to  b« On, 
Ion;,  tote  about  Ita.  diameter  and  llio.  long,  with  tnbc 
ngoiar ;  tlw  eon  will  be  made  up  to  lain.  Joogby  windiog 
on  itiiAg-  Abant  what  elaa  eode  would  do  T  Any  IntoT' 
matloB  about  the  coil  tloa^,  as  it  la  the  nuwt  putioular 
put  to  mft  I  apoIoflM  if  taking  up  too  much  tftev  is 
your  Taloable  paper. -CiisTAin  B'loia, 


a.  lCia«H,  N,  Sayer-itnet,  WiDdmlll 
(WsoaoDot  IcU  lou  wben  to  pun] 
tUekand  |in.  wide,  or  who  nwotifa 
tied  EnrmBM.    Ferhapa  Himo  maker 


[T68BS.]  — Blootro-Wptor    « 

Uthe,  and  eonld  it  be  made  to  be 
to  charge  accumulator '  I  -J.  B. 

[ISeW-l -BoUer.  -Will 


DynaiBO.— What 
re  urlog-machine  or 


known  tbronffn  our  m 
which  appcan  thia  ■ 
ink  there  u  any  book 

y  acbiaJ  exboienoe  wi 
L  Thua  li  muii  Infc 
the  getle*  at  artides, 
le  at  which  appeared  laa 
Then  la  "The  IMh 
lailginaUr  aa  a  >«iea 
JI,  fiolUapftd'l  Tolui 
ruming,"  and  iereral  t 

u ™i£^B""  '^ ' 


40me  auUioritT  among  toot 
llowiagmatuct  lun  work- 
ing a  mull  aUam-eigine  with  Sin.  eriinden,  and  I  nae  aa 
muohateamforotherporpoaeiaj the  en^netake*.  Xb« 
■team  la  auppUed  by  a  Curniah  b<ii1er,  Stt.  loaa  by  Dft. 
dia,,  at  fi"lb.  prevure^  1  am  inttiudiog  puttlnjr  In  a  new 
■trel  bailer  Gft.  flin.  dia.  by  loft.  lung,  to  work  at  IDUlb. 
pi  enure.    1  vlcb  ta  know  what  would  be  tha  probable 

Suantity  o(  coal  I  ahould  aiTo  per  week  with  new  boiler  I 
■  matpneentuilog  about  t  tona  of  good  ooal  per  week. 


mean.]-M,kiiai.    (A  bine 
lower  in  prioe-J-UaioBTo. 


dnedy,  and  »  wUl  weak  malt  \i 


»ll  on  either  A  or  C  T    I  h&ve  an  airanninent 

t  where  B  hu  two  ewlUhai  »  that  if  he  wlihea 

Tioover»a.    The  dlffleulty  I  find 

at  when  A  and  C an talkmgthat 

Juongh  Uie  B  telephone.  Betl'a 

LkM  (he  epeoUng  Indiatlnet ;  eauaed  br  the 

.'a  (Belli  ooUaTl  ui»  tour  No.  »  tai^  liie 

I^eeUnohe edl*  ataaeh  atotiaBi  thnelul  the  apeiling, 
and  thafonith  tor  tinging.- Q.H.  A. 

rjBfiM.] -Elevator 
._•......._. :__. nd  driTen  by  eo( 


to  be  titled  on  engine  bogey,  aj 
:tft.  wide,  to  carry  rubble  bJocl 
aheightof  Dft.    Cm 


gxuuod  level  to 

I  round  I    And  wha't  dia- 
I    Any  Information  will 


[TM9r.]-Blaatila  IdgtMag.-I  wiah  to  light  a 
lamp  of  d  ot  Sep.  for  two  or  three  honre  erary  eroUng. 
Ill  what  wonld  be  the  beataadeheapeat  battery  touiaT 


The  maleriali  uf  which  paper  li 
«.  vithaut  fint  '"■^■"fl  mto  paj 
).  HoniTUB.  IBee  p.  816,  Ian  * 
«  ot  lumiaoua  paint  In  ooloun.  a 


laiUfrlar  apnutieBt  If  it  won't 
aubalancea  heudea  guttapercha,  it  mij 
I  many  purpoaaa.)— Naao.  (Aak 
- '— il^  s^tor  of  the  Wieklg  Tii^a 


gjwer  would  lour  oidmary  ilivl  LeolaoA&    girel- 

[T«3ei.]-ToHr.  Bottone.-Iwanttanu 
ahunt-wound  dynamo  w  light  two  Sep.  lai 
dnvan  by  clockwork  at  any  apaed  up  to  Ift 
miDuW.    I  hare  a  pair  of  atandarda  with  1-1«  baaring- 

h'llea.  pair  of  com  3]la.  high.  l|m.  diameter,  malerialfoi 
JlB.  nng-BTmature  (can  nuke  it  inr  length).    Would  i 
kindlr  tell  me  quintiCy  of  wire,  and  welghta  ot  S 
magnet*  I    Would  It  be  beet  to  un  fly-wheel  I    It 


.  :ri«;  7,  aplCbead.    And  oblige -MaTaoa. 
[7STJ1.]  —  TranBlt    ImtrnmBnt.— Would    ■ 
make  a  umple  tnsaitinai 


ataatUe  -  for  wiltlug  oo  gla  .  . . 
will  appear  when  breathed  upolL)— J 
con  the  handbooka  iaaued  by  the  Emij 
finadvay.  8  W.,  but  it  would  be  bet 
appohitaent  to  go  out  from  aoma  flim  o 

tb*  (buea  of  obtaining  work  aa  a  mecl 


me  It  (died  pieferred),  with  .. . 
&DS  the  luu  or  atant  I  hi 
ii0  4rd  I'k-iaomethtoj  mjf.  txi 


queetlon  haa  been  aniwend  ma; 
0  be  found  in  the  tr 


inuUa  and  pookeU 
expe]wi*e   way "   of 

,  „  ,, u  M  a  dynamo  drlrea 

bj  a  tuiblne,  (or  which  tha  water  can  be  bad  tor  oathing. 
Tin  queation  wae  anaweted  many  timea  in  the  Tolnm* 
loateoDdaded.  See  '-Gait  of  Blectrio  LlghUng,"  on 
pp.  ISl,  KM.)— E  MaaDia.  (The  chromio-acid  battery 
la  the  beat,  all  Ihlnn  conddered ;  but  yon  will  want  a 
large  number  of  eeUa- SO,  hit— to  light  a  lamp  ot  ItD 
vi^t*.)— O.  U.  BHiBinAH.  (How  much  euirent  will 
yoabeable  to  obtain  from  a  ^' hand-driren  "  i 
-0.  Llotd  Holl.  [-end  n 
nature  of  the  rook  where  fc 

rtUlned    by    i 


n  ateam-aaglDce,  for  in- 

jenda,  to  a  large  extant, 

oq  the  preamre  and  on  the  numbar  of  atrokea  pet 
mmuU.)-G.  E.  C.  B.  (We  do  not  know.  We  thbk 
■oDU  ot  the  boiler  inaoruea  oomBanleaglTe  nrWhstai  ; 
bntpartuipayDa  mean  the  oatUeateaot  tbaBoaidot 
Tr^toraea-goingenghuan.)-C.T.P.  (Weeannot. 
When  did  yon  hear  or  nad  anythlag about  "lAIte 
tar"  t)-Q.  Waua.  (It  yoa  mean  hot-watK  haating 
apparatu,  toy  Mr.  BlAddga,6«,  Uomyatnat,  Hostoa, 
Iinidaii.  R. ;  or  do  nra  naia  bnHdiag  f  ainaeea  tor 
Btanm-boOaBtl— B.  Stsio.  (Baj  earn  bo  maltad  aad 
BibMd  OB  a  forge  Un  i  but  better  in  a  pmnr  tnranoa. 
Tkefaalbla«l)oyi,uamlara^dly  tanUiialbaalr.) 
Chu.  F.  Tatlob.  (Then  an  inBohmea  toe  ooatlng 
photognpUo  platoa  and  paper,  and  any  at  Oa  kin 
deaton  can  giTO  particabin  —  parhapa  ahow  the 
maohliia*.|-A.  E-  Huxai.  (Tbanka;  .aa.  Wear* 
too  fnll  jnat  now  to  apcn  ipaaa  tor  looomotln  pictura 
ordatal&.)-J.B.  (V^ nuiat aeanta for r«an<U at tb* 
"-■ --  '■^-  -I  to  ai^iatloa  of  pateBta)-J.  O. 
'--"  -  ■ «  betare  nSestlng OB 


ya  after  date,  and  atop  paymi  n(  it  (hay 

I  get  meir  gooda.)- Amrina.  (Aak  any  muale. 
.  B.  White,  Bookaellere'.mw.  W.C.  will  reoom- 
good  anei.l-Mii.ua.     (We    cannot   aak   tot 


1  aoadlal ;  bnt       length  al 


KAtt«r  at  BMt  And  fa  Motion.— Laid  Rav- 
laigb  dalivared  a  lectuie  on  thia  euhject  at  las 
Ka;al  InaUtutioD  on  Feb.  20.  Ccclain  tundamautal 
lana  were  erplatned — aa,  (or  example,  tbat  the 
pieaiura  on  an;  two  poiuta  of  a  liquid  o(  uDifomi 
depth —aatUBiing  the  lurfaco  to  be  boiiuatal  — 
ia  alwajB  the  aame.  Thia  ptiodpis  wu  thovn 
to  bold  good  itidapeudentlr  of  the  ihspa  ol 
tha  Teaaal.  Veiaela  ot  equal  cspuiit^,  but 
of  entirel;  diffsient  forms,  were  laoceaairelj  filled 
with  water  and  were  found  to  force  down  a  trap 
door  at  tha  aame  point.  The  (amoua  diioavei7  of 
Archimedoi  that  the  weight  o(  water  diapljued 
by  the  immannou  of  a  body  waa  pieoiMlT 
equivalent  to  the  weight  at  tiia  body  waa  ihowD 
to  iDTolve  impoitaut  coniequeDoca.  It,  for 
example,  in  the  interior  ol  a  miaa  ot  liquid  a 
portion  could  be  inoloied  in  an  ideal  or  ima- 
gtcarf  luifaoe  and  aaUdifiad  without  ao;  Initbtl 
change,  there  wonld  be  no  diitaibuo*  of  tha  •qoi- 
librium.  Again,  a  bodr  would  juatnailhar  floMDor 
■wimia  water  if  ita  weight  were  the  ums  aa  thatot 
the  water.  An  agg  ir'<  '""^  ^°  ■i"''  ^  water,  to 
floatmidwaf  between  top  and  bottom  in  brine,  but 
Maioely  to  aink  at  alf  in  mercurr-  '^^*  whol« 
weight  of  a  ship  waa  euotlj  equal  to  that  of  tha 

Ertion  of  the  water  which  it  diaplaced.  LoidBay- 
gh  then  eipUined  the  method  of  aacertaining  the 
qpacifio  granlj  of  bodiaa — that  ia,  Ihair  weight 
raUti*e(j  to  tlis  weight  of  an  equal  Toliuna  of  wktar. 
KafotufwaalSt time*  MhaaTjaa watts;  bntothat 
me(«la,  aoA  m  iron  atid  btaat,  aboat  eight  timaa.  A 

Cidte,  Boapeodad  br  *  my  fin*  wii*.  The  wa^t 
waalOandtobe  lOOSSmminaa.  It  waa  than  wairiuA 
in  water,  and  ita  weiglkt  waa  aeea  to  be  oid;  ffl  00 
gnuunM.  The  difrareooa  tietween  the  two  gave  th* 
Hiectfle  graylty— eltuainlnm  being  abont  3T  timaa 
w  haavj  aa  wato.  U  it  waa  aoof^t  to  Snd  oat  the 
ipeoifle  gmyi^  of  •  liqold  with  great  aoonraej,  a 
Teaaal  had  Ic  be  filled  aucaaaajtely  with  that  Itqsid 
end  with  water,  and,  dneallowance  being  mads  log 
the  wught  of  the  reaMl,  the  proportion  twtweaa  tlui 
two  walghla  would  glie  the  apecifio  gravilf.  Fot: 
ordinary  pnrpoeea,  boweier,  a  hjdiometer  lyaa. 
■uffidently  preoiae.  The  doctrine  that  a  liquid  wottld. 
alwaya  atandon  the  aame  lerel  WMonly  troewhen- 
the  liquid  waa  the  aama  an  inch  ot  mercDir,  lor- 
azampla,  would  balance  ISJin.  ot  water,  lliei 
lectuiar  alao  explained  what  ia  termed  tha  hydro-, 
atatio  paradox,  by  whioh  a  tmall  force  ia  aa  dia-. 
tribal*d  aa  to  be  oqutTalent  to  a  far  greater  foroa  ;.- 
and  the  bydraullo  accumulation  by  meant  ot  which 
immeiue  force  waa  ttored,  which  waa  geneiaDy 
employed  In  euch  operationa  aa  opening  lock-gatCB, 
or  liceting  in  ihipbuilding. 
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'  The  mBlttuct  ih^iaM  b*  Btda  br  Fd«1  Onct  Ori«r,    Bu^  dvik- 

flluL  btn  EBA  *!■•  b*  MBl  anl  br  tb«  brdL^kry  «vv*p«r  p«t  ftl  tlM 

dvlpbu,  tn  f  thitjai  la  rt«l*«  nWrinSau  br  tb«  Dalud  SWti 
fnilbl  INSLIIH  UICHtNIC,  U  tbi  imU  >t  Hall.  Ms.  nU,  IT 

TblllHB  aUUlM*  Pti  UIIH,  nM  IfH.  Tb>»Till>iUk>IIinr4<4 
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WUU.  Koti. 

1.  B-a  T  1.  Aor. 

t.  Q,B,Bi>rEtiut«. 
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Gbuiai  nlatioaa  to  IMS  br  T.  OoHt  (not  B  good  u  Far  aMri  aaccadinit  »«bVworti      0    • 

Un),  F.  H.  ChlMt,  T.  Weill,   J.    P.  Uooa  (prrttr),  7.  -.■  ll>aalbabamiliBladU.ataaD|<pI>>>d  Unril«inUcu 

lteB).J.''WJEIUniUdA.U.  FeUdn.    To  mi  br  F.  ^J;^ i^^^^^JiJ^o^ShM!^ S!'ri"!it^''J'iS^ 

toiuk,'  B.  W.  Honghtozi,  T.  B.  killlDgtaa.     All  otben  ^^.hi/iui(se>'aTK>apar*<ur  >>^\  ^i^  'i  >■  ii^T^w 

uewnmg.  tea&WaP.O.O.'i. 

J.  F.  Xaow.-Bte  note  below.  ,^^  '^'''™  >■  "k'iH"I  "  P»rt  aftha  AlnrtiHsoii,  a*d  .lu.(«i 

H.FBoaii.-Ifiiil393:  1.  Kt-B3,  Btiikn  St  [ch).  ^..nunaau  ..mi  <«cb  tha  ora«  h,  i  »._,  «  w.4aHd>r  M 

T.  QuMBT.— Thuoki  for  latUr  and  eomctad  prablem  i"«"'*"*'»ioainU»  (oUe-ii*  FiMv'-aa"""'- 

It  BBaBA  to  bATa  bcAQ  ft  "DOmedj  of  erron.'* ~  — — ~ — ~ 

^Vt™";i^t.'Si''SS^  ™t.«™ne"diS!  HOTICB    TO    SUBSCRIBBHS. 

altfaoDgfa  Ui8  third  moTM  n»F'b«°Srot«nt.'' You  an  '"^ilT".,"""',?.  JK'I..r.";!U,'!,T',V.'^™  S.*.w?'.h'.^ 

tlwnfon  «iatlea,  in  IMO,  lo  leon  for  two  duili,  or  l^CJffi™  .!Ti""iib°i»'«."5  to  ib™  "Tp™.  w>.pp,T, 

•llOlMha  9  pDintl.  aa  •«  iniinalion  Ihil  >  rnak  nailuaia  la  aacaaaarr  >C  'I  >■  luuiJ 

A.  Q.  FiLLOna.— Snbditotioiunudt.    Thudu.  "'™     "       "     "tiuoa. 

a.  H.  Inon.— Qnlteright;  ron  vara cnditsd  wltb  two       -»_,. i.  luii „.  tn.   ..— .--i  fl.a„i_„„ 

diul*  In  both  CMM.    BolntiOD  to  IIBS  ineomot.  ci,55y°TSr'd^?i' ^h7^i-~   ..£!«?!'- dtutlSS' 

With  nnrd  to  IIM,  the  inthot-e  intentiOD  ia  defeated  "t:;';''?'  '!'.l*''"5'"^  'f,''T  -'.'.I'ff^V-.S™ '.'fl.l^,!^!^'; 

br :  L  P  takeg P.  Thi  ha*  been  pointed  out  bj Mr.  F.  H.  K^t^^ui    Th,.° ™  Irfillj  T ?!«'«  m  SZ  wITiS?.  ftin 

QlMt.    Alaoif  1.  B-B7  1*anai>ei«d  by  l.B-aa.    There  diwric^'railDiriumiL 

KDuiu,   th<ntai«,    ooIt    the  Bommonplaoa  aelution :  .^^^^^____^_^^^^^^^^^um.^^^^^ 

IKEtbke*  P  (oh).    Tbe  Butbar  aeods  tin  (oUowiug  --                                      ■     ■■                                   ^ 
•aneeted  vasiDn  of  the  prablem :— White :  E-E  B  aq, 

Q-aBS.It-EB8,Be-EEteandQ8,Eta-aBS,KEtS,  nTTIl     ICTnTTAITOIt     CnT.IIinf 

n-a  Kt  1  and  G,  a  B,  EBSud  E.    Blaek  :  E-Q  8^  *"'■'*     ^^itB^^va     bUlaUAA, 

a-aB»I.  B«-aB>  andEEtS,  B*-KB9  and  E  B  T.  

Etr41andE§,PB~QB«,  aBlaad  E6.    B  mere*.  „      ,           ,      _     ,            ,.  ■■       -..,'.     ^a     ^    , 

lKt-a>.  TMttharft  fir  Xxthangt  Nalitti  u  id.  for  tht  Jlrit 

—  34  tcerOi,  <md  id.  far  ttiry  tut**tdmf  S  werdi. 

Pmf.  Chaudlib  affiimi,  m  tbe  nmK  ot  long 

nperitnOB  uidmuif  aspailniaDti,tliatthsdom«ttio  OaplAti.'s  TTiilveraal  Exahnns*  ii  the  b«it 

lagandtondiJDgthapoiionoutiDaiuinoaofthBanaiuo  St«i™'"E!ub".h°aa  KV*'""*  "* ""i™"'" °  »pp"''"*'  ■" 

In  gTMU  W«U-pmpacB  ii  benft  of  fonodttion.  Vf^af  and  Otten  of  good  oheap  Tool.,  and  all  kindi 

It  ia  itatod  that  papa  d^Mi  us  lMiiiaj>iodDa»d  E,Vh™a.''ioK"'™-^'.7liVifc't«\"i°r^^^^ 

u  an  utiole  of  oommsrce  in  Anieriok.    Tba  eigan  ntt.  ^  '    '^ 

an  PMMMd  from  llueU  of  p»p«  which  hiTs  bean  BiiBlae«.-^VerOcal.  tfn.  atroke ;  two  hottaontal.  4lii. 

toakadln  tobacco  jllIo^  and  Uwa  proHed  and  cut  .ir^i'i«  (^p..  B.>i>rs  u  b?  b^d  .  at.' tub«.  i.t..a.i  a^bai 

into ttta nqoiata aliBpa by  meani of  apeoUllj-oon-  o''"-  raHicniira.<i»mp— T.E,a,oraaiiai.-ai™ai,L»i«aiir. 

ibnatad  maoLIiietj.  Dynamo.  4^.p..Coi1«.LaniH,Swltahs,andnudria, 

Doad-Blaok  Pollali    on   Bona. -For  micro-  K';,";*"    '^''"■'"' "'«"'""''-"•'«' '"-'='-"*^' ^■' 

t!«nX*.'''^ri^.iSL°i.^'"H'''  "".I"  ^t^"^  BlaotaBiitha'  Tooln.-He.  fllea,   imall    eirootar 

with  ^jE.  of  diatilied  water.    In  another  diab  mix  .i...  i.iiu  iimiirdi  aad  bed.  aiinr  laiir  -iiaii.  osna  fraua-, 

loi.   ol  nitrate  of  ooppor  with  20oi.   of  diatilied  ri.dt  ",i.-io,s..™uia-«id,  Draai.id,sh.n,ui, 

water.     Ifiz  lbs  two  lolatknia  togathei,    dip  the  Fint-claaa  Sacto  laantem.  Bfaeet,  and  ISO  alldea, 

braai  in  tha  liquid  remoTO  the  braai,  and  beat  In  an  5' ''■■'.''  i^H^'jA"""'^'^  "  f™— ■•■'".  <■  r^'Un'-uti. 

OToa ontU  the da^^d degTM of  black li obtained.      O"'""'*"*"^      ^ ^,    ,.-      ,.,    v.,„ 

,..,„„„          ■  *o.  bore  Beam  Bngine.  Tertlcal  boiler.  Kin.  by  la 

AooossDra  to  the  Fcport  of  tha  U.S.  Commie-  wbitoir.nF-at.  H.a>aw>LL,i.N»4inai,BitarDrd. 

■loner  of  Fataota  tor  the  last  flaoal  year,  the  number  Bllde-iat  tor  Mlo.  lathe  or  phonognph  wanted  In  ex- 

*f   applicatlona   Bled   wa«   13,616,  beinB  a  ilight  i:h.n,»r .  Ei.i.ii.a.  fl  t;  Jtia.  .i™ii-,  ™J.i™«dbaii«r5.i«a., 

dectMM  OT«r  the  preceding  year,  when  43,810  were  -"""»■'  HafbrDi-iirwi,  Doiii.raiii»,  h.b. 

filed.     There    waa    tamed  Into  the  United  State*  Half  plale  qamorfc^rermor,   three   double  baeka. 

Treamiy  dniinS  the  year,    to  the   credit  of  the  V\^' [,:"5IrfaE^i^)m!^™iiii    i^™-S"-' 

?SSL!nft;,i2If^^K4^K'^f«w'V'°'S  LlmeUrttorOU  Lantern.   «  «»d««r,  front 

Aalanoeiii  the  oeaaury  to  the  credit  of  patent  fund  i«n«.aik  lamp  mcaaacQiaDiav  ptFfaci    WanLad,  i-pui*  r.k.  iraa. 

to  3,94T,S47d(d*.  -Ba.vao.r,  WLIUh.ll.alr.al,  lUcMI.. 

Tn  ue  of  ooal  daat  ia  the  looomotive*  of  the  „?'?tEf,,«'"i-Si.  ^S^Sibif'MilfiSS,    aJT? 

Belpnm  *tate  railroad*  ha*  bean  carried  on  for  wuini  inuoiiii  uaii,  Uiauxi.— sraciii,  ii,  wnua-'^iui,  ■■ua'. 

many  year*  with  great  mcooM.    In  many  of  the  Bim.inh.m. 

•Bjine*  (he  great  area  i*  a*  mnch  a*  filiq.tt,  and  SnuU  Drlindei  Blsotrio  KaoMne  for  exohange.— 

tha  ban  are  doael;  apaoal.    The  ooal  ii  uaed  in  a  ipfi »  »-  t.iu»,  s»ia(a  suk.  u,.iiicid. 

damp  oondltlon,  only  amall  quantltiei  being  intro-  Wanted,   ini%ll   Vertical   Boiler   tot   IH.F.    Snglne. 

docedat  a  thas,andthinflre*ara  the  role.    There  F.rb.»ii.  arat-ciMad^uDood  fruua  Biird'  -lib  laap.  iaidi.-bi,, 

I««(dtob«  no  difioulty  in  maiking  *twm,  while  fih,  [*•  ran.  uaHahtaa. 

there  Ii  ihown  a  minimum  ol  wear  In  the  boilei  ^^l  Amerloan  Orvan,   with    lO  itopa,   oetaTe 

arte.  "uia"5  "  li"..°^*l,"™.^i                             aci.-c.W.g 


80IENGE:   Ho.  140S. 


Fkb.  S6,  ism. 


New  Bdiiwan  Lampa,  Eoldm,  BwltDhe*,  0*Un,  lit, 
Beeond-hwid  B.F.S.  Acomnnlktora.  Bonaaa  aii 
Ho^*tr  Bnylnei  driTci  eewlna  inecbtne ;  Sb.WaBd- 
Serenl  Bottone  and  other  X>ynaJiu>B    and  Xoliii 


■I  ;  aaaafk  anv>Ru  >■>  (oad  aMsoia 
jiap.bad  Laiha  i  am^taa  va'al-    fliB 


Dtdolmar,  qoUe  n 


WtDdaoi  Vret-aaw  KMlUne  andqmaV^^Ma 
Mnaioal  Box.  plan  any  agmtror  at  ^nm*.  a 
One  Tartiaal  XolUtnbolar  Bollar,^^., 
>'  Watahmaks**  Handbook ' 
What     offe 


,,  .....xr-alTavUHnlBa,  Uaacbaaltf. 
for      foIlowlBg     nnbonnd     Tiiliiuai 

.>-vou.ii,n,»»nk».  ■*.«'.»■>•,»».«, 

M,  Mt  IT  —A..  HiTTBaira,  Eia*'a-H4d,  airkmirt\  Bamr- 

Half-hone    Qaa    Bnffliia,   a  little   oat    of  ofd«. 
EicBuiia  ^  load  FaniuIlD  «  CaaUai-lrrad  Httrtf  BiciilL- 

"AU  About  InoQbatOT*."  ^'^'^K^XlSimlL 
Harneaa.— SiJeadld  eat  of  lOTti  mnmrteJ  Bao^ 

Drnt^  Bva' Cola*,  uhuhu-^. 

Wasted.  Coned  Aimatnre,  qin.  dlamsta 
Uoaa  Car  aama ;  daa  Fraaaa  and  Hk.a«r%bl'B  "Tak 

GrandtatliaT'B  Oloak,    eight  -  day. 

nubnxBir    <^aH.    ia    paibct    aidtl,    •alB*    H  .      I 


,"3 


Biehange  UTiogton'i  "BnUdlnci 

>ait    li     JCaial'i    'I^p,„,    „j    Balil    OnnaiiT,      TsaaaaHai 

About  300  Wood  Boxaa.  new,  11a  alrenmfeieMa 
Excbange  new  Safety  BloTola.  ball  beailagB,  bw 
Vertloal  Bngln^Bln,  boie  ejlinder,  4in.  ab 

Wanted,  I^tbe,  Camem,  ot  oSeti  in  asehaiice  tOr  new 

Exdianga  Javenile  Trloyole  for  a  Istha,  oraay- 

nal^    fired    OoppW 

Irb  Eariaa.  irilaaaT  >^ 

Eiohangs    Copper     Boiler,     ejlioder    mafae^^ 

<Slu.  Satlonal,  ball  brarlnga.   taultTna,  Taloe  M. 

^ir  Oanarlaa,  eock  in  full  aonv,  and  new  Breading 

'aatiODBplfta     Eachaofa  BomtlbiBK  ucfBT— W.bi'a  Biau  BraBKa, 

"Faltha  of  the  World."  ateadaid  «a*fc,  U 
Pbotovraphlo  FoonaBlaB  Olaaa,  teleaaople, 
Utchanial  Hookey  0'J*°-  ^*"  ^'7^  "Fmlt,  Toola, 
Bterltoff  ailTer,  Ud;-g  crystal  fact  Watoh.  fall 
B-Hat  Comet,  Lyre,  A  lAiatik.  Oitfn  anything  n*e> 
"  Bleotrioity  In  Hodem  Ufa."  by  Tanadmann- 


JCloroaoope,  Cnmeh'a  biitologicaL  two  ey^ 
lima,  Tbm  ath«iiTBi-.l.  I.  1-i.aaa  EicEut*  laiTalaisaa  l> 
aab  ralaa  ot  Cif.— Wrkia  W  ,  lu,  Cluapalda,  Loadaa. 

Iiathe,  31a.  lengtli,  with  eboffta.    Will  ezehange  It 


March  4,  1892. 
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PRACnCAL   BLttCTRIC-LIOHT 

FITTIMG,~XIII. 

By  P.  C.  AiXBOP. 

&dUiiw    ot    "Prsctical    Eleotno  -  fi«U   Pittiiig," 

"  Tslaphona*  :  thair  Coiutniiitioii  and  Fittiag," 

"  Electric-Ball  Conitractiou,"  Ao. 

Arraaglue  tha  Olionlta. 

IN  wiring  buildinga  for  the  electric  L'ght 
there  are  two  methods  of  ftrrauging  the 
cables  and  wii«B  that  can  be  adopted ;  lat, 


mains  are  taken  to  a  dietributing  board, 
trheuce  the  one  oircuit  ia  split  up  into  severftl 
amall  odbb.  Moat  of  the  electrio-light  supply 
campaniea  now  inaist  that  not  more  than  50 
lamps  should  be  placed  on  ona  oircuit,  and 
without  doubt  thia  method  of  dividing-up 
the  one  circuit  into  seTeroI  email  ones, 
although  it  entails  a.  little  more  wire  and 
labour,  has  advantages  that  far  outweigh  all 
objections  on  this  point.  In  both  of  these 
systems  it  will  be  understood  that  the  lamps 
are  arranged  in  parallel,  as  shown  in  Figs, 
106  and  110  of  the  lost  article,  the  abore 
remarks  applying  to  the  method  of  arranging 
the  cables  and  connecting  wires. 

Fig.  113  (a  section)  shows  abuilding  wired 
on  the  "  tree  "  system,  the  supply  of  electricity 
being  obtained  from  an  electric  supply  com- 
pany's mains.     The  transformer  system  of 


derived,  as  to  the  position  oi  t&e  oonTertor 
or  transfonner,  in  order  to  know  from  which 
point  he  con  start  his  cables.  In  a  tiuu- 
former  system  there  are  two  distinct 
circuits,— the  primary,  starting  from  the  0D9 
street  main,  and  passing  through  the  primary 
main  switch,  pnmary  coil  of  the  oonvertor, 
back  to  the  other  main  ;  and  the  tecondary, 
storting  from  the  secondary  coil  of  the  con- 
verter to  main  cut-out,  secondary  main 
switch,  meter,  lamps,  and  back  to  secondary 
of  converter.  Wiui  the  primary  oirooit  toe 
ooutractor  has  nothing  to  do  ;  it  is  Uie  oom- 
panies'  place  to  provide  and  fix  the  con- 
verter, primary  main  switch,  and  bring  in 
the  wires  from  their  street  mains ;  but  the 
contractor  mnst  allow  euffieient  length  of 
main  cable  to  reach  to  the  secondary  termi- 


what  is  known  as  the  "  tree  "  system  ;  or, 
3iid,  the  "distributing  board"  oyatem.  In 
the  first  system,  which  is  the  one  most 
usually  employed,  Ihe  main  cables  are  run 
up  to  the  top  of  the  building  in  oa  central  a 
position  as  possible,  and  the  different  lamp 
wiresconnectedonto  these mainaat the  nearest 
and  moiit  accessibie  points.  We  have  thus 
practically  only  one  circuit,  and  the  whole  of 
the  current  passes  by  the  one  pair  of  mains. 
As  it  is  not  advisable,  however,  to  have  too 
lai^  a  current  in  one  circuit  in  buildings 
where  there  are  a  large  number  of  lights,  it  is 
best  to  wire  it  according  to  the  second  method 
or  distributing-board  system,  in  which  the 
TOIh  LT.   No.  14C9. 


distribution  is  shown ;  but  the  wiring  of  the 
house  will,  of  course,  be  the  same  whether 
the  supply  mains  ore  high  of  low  tension, 
a  separate  dynamo  is  used.  This  method 
of  wiring  is  generally  called  the  "tree 
system,  owing  to  its  resemblance  to  that 
object,  the  cables  representing  the  trunk, 
and  the  lamp  wires  the  branches,  which 
are  large  or  small  aooording  to  the  number 
of  lamps. 

Before  commencing  to  wire  the  building, 
the  number  and  position  of  the  lamps  must 
first  be  ascertained,  and,  if  possible,  marked 
on  a  rough  plan.  The  contractor  must  next 
arrange  with  the  engineer  of  the  company 


nals  of  the  converter,  into  which  tenninala 
the  engineers  of  the  company  generallv  prefer 
to  fix  them  theirselvee.  Usually,  also,  tiu 
company  provide  and  fix  the  met^  which  is 
rented  to  the  consumer,  though  the  oonsomar 
may,  if  he  wish,  purchase,  and  have  fixed 
by  the  contractor,  a  second  meter,  as  a  check 
on  that  of  the  company.  Whether  the 
company  will  recognise  the  indiaationa.0t 
this  second  meter  is  a  matter  that  '  the 
consumer  will  have  to  arrange  with  the 
company.  In  one  instance  that  came  under 
the  writer's  notice,  where  a  second,  or  test, 
meter  hod  been  put  in,  the  indioations  of 
this  meter    was  some  10  per   cent,  abora 
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tlut  of  tlie  supply  company.  As  regude 
the  poeitioa  of  the  conTarter,  tbia  ^nld, 
if  po6Bible,  be  placed  in  a  fireproof 
chamber,  kept  under  lock  and  key, 
Bach  a  choinber  being  sometimes  buut 
by  the  company ;  or  a  disused  oeUar 
or  vault  can  bo  utilised.-  Frequently,  how- 
erer,  it  is  placed,  as  in  the  figure,  in  the 
butler's  pantry,  or  a  similar  room ;  in  such 
a  case  the  converter  should  be  covered  irith 
ft  stout  wire  e^uard,  which  guardis  "earthed" 
to  prevent  ail  possibility  of  on  accident. 

The  position  of  the  transfonner  having 
been  settled  upon,  we  next  toks  our  plan, 
and  going  over  the  building  roughly,  trace 
out  the  oourse  of  the  wires  and  cables  on  the 
^a.n.  The  number  of  each  lamps  and  their 
candle-power  should  be  marked,  after  which 
the  amonnt  of  current  that  that  the  wires 
wUl  have  to  carry  can  be  ascertained. 
Knowing  the  current  and  number  of  lamps 
on  the  mains  and  branches,  we  can  find  out 
from  the  table  given  in  Article  X.  the  propei 
size  of  conductors  to  employ.  This  bemg 
found,  tlie  main  cable  can  be  commenced 
running  from  the  traoeformer,  sufficient 
length  being  left  to  reach  the  terminalsi  as 
directed  above.  It  will  be  seen  on  looking 
at  the  figure  that  in  most  instances,  until 
get  post  the  meter,  it  is  rarely  a  long  run 
cable  is  obtained,  that  portion  between  the 
meter  and  converter  being  generally  com- 
posed of  short  lengths ;  therefore  it  is  best  tc 
commence  at  Qie  meter  and  leave  the  other 
portions  till  lost.  Close  to  the  transformer 
will  be  seen  the  main  cut-out,  which  must 
be  a  double-pole  one,  and  should  be  fixed  as 
dose  to  the  transformer  as  convenient.  Be- 
tween the  cut-out  and  the  mster  is  the 
secondary  main  switch,  which  should  bo  a 
double-pole  one,  and  preferably  also,  double 
break.  This  main  switch  ia  net  always 
necessary — in  fact,  many  of  the  electric 
supply  companies  object  to  it,  preferring 
rather,  if  anything  goes  wrong,  that  the 
current  should  be  cut  oft  at  the  primary  cir- 
cuit, and  not  the  BocoudaiT.  If  a  primary 
main  switch  only  is  provided,  it  is  obvious 
that  the  whole  of  the  current  can  be  cut  off 
only  by  moving  this  smtch.     The  object, 

coarse,  in  encouraging  the  use  of  the  mi 

switch  in  the  primary  is  because  the  fault 
mi^ht  be  the  transformer  itself,  and  a 
■witch  id  the  secondary  would  not  cot  oS 
tbix ;  while,  also,  when  the  seoondarf  circuit 


opened,  the  current  in  the  primary  does 
not  altogether  oeose,  though  the  amount 
passing  IS  very  small.  With  three  or  four 
hundred  transformers  on  the  mains,  how- 
ever, the  total  current  becomes  considerable. 
As  a  light  is  frequently  required  in  the 
night,  it  is  not  usual  for  the  consumers  to 
turn  the  current  oS  at  the  mains,  except  in 
of  accident. 

g.  114  shows  the  form  of  main  house 
swit^  used  by  the  St.  James  and  Fall  Mall 
Electric  Supply  Company.  The  switch  is 
operated  by  pushing  ever  the  horizontal  bar 
seen  passing  through  the  case,  and  marked  at 
the  ends  "  ofl  "  and  "  on."  In  the  position 
shown  in  the  figure,  the  switch  is  "  off,"  but 
on  pushing  over  the  bat,  the  two  vertical 
oontoct-bars  swing  over  on  to  the  two  con- 
tacts, and  the  switch  is  "  on."  When  turned 
oB,  tiie  contact-bars  finback  into  the  position 
shown  in  the  figure,  with  a  sharp  snap.  The 
cables  are  connected  to  the  top  and  oottora 
of  the  switch,  and  provision  is  made  for  the 
fuses  just  above  the  horizontal  bar.  It  will 
be  seen  the  switch  ia  a  tri-polar  one,  and 
has  a  specially  long  break  suitable  for  the 
three-wire  system  used  by  the  company 
where  the    E.K.F.  on   the   house  mains  is 

luallv  200  volts. 

In  tne  figure,  which  ia  to  a  great  extent 
self-explanatory,  the  cables  are  mdicated  by 
the  heavy  black  lines,  and  the  branch  wires 
by  the  thinner  ones.  The  switches  are 
marked  S,  the  branch  cut-outs  C,  and  the 
D  cut-out  CM.  The  lamps  and  fitfii 
also  shown.    In  the  wiring  shown 


.thai 


D  cable  running  from  the 


idary  of  the  transformer  is  reduced 

size  at  the  top  of  the  ground  floor  just  above 
the  point  where  the  wires  feeding  the  dining- 
room  lights  are  connected  on.  This  n 
because  beyond  this  point  the  current  is 
considerably  less,  and  a  large  main  is  not 
needed.  In  some  instances  it  wiU  be  found 
that  the  reduction  required  is  so  alight  that 
it  is  hardly  worth  while  reducing 
ductor,  so  the  same  size  main  ia  run  to  the 
top  of  the  house.  There  is  no  harm  if  it 
little  too  large  for  the  current  in  the  top 
floors.  It  the  siza  of  the  mains  is  reduced, 
a  double  pole  cut-out,  C  M,  should  be  placed 
at  the  junction,  as  shown  in  the  figure.  This 
is  more  important  if  the  reduction  be  very 
great,  for  the  main  cot-ont  down  by  the 
;  transformer  might  be  too  large  to  properly 


protect  the  smaller  cable  in  case  of  ahort- 
circuit.  The  cable  must  be  run  in  cudug 
after  the  manner  described  and  illustrated  in 
Article  XI,  The  "  rule  of  the  road,"  if  we 
may  so  cbll  it,  for  running  electric-li^ 
wires,  is  "leads  left,  rotums  right,"  when 
running  vertically,  and  leads  low,  re- 
turns raised,  when  running  horizontaJly. 
The  "lead"  wire  is  that  running  frcon 
the  positive  terminal,  and  the  "return" 
Uiat  going  to  the  negative  one.  In  a 
bigh~tension  system,  where  the  current  is 
altAmating,  neither  the  one  nor  the  other 
wire  can  lie  said  to  be  the  posittve,  the 
polarity  being  changed  by  the  alternations 
of  the  current  soveral  times  a  second.  'Where 
the  supply,  however,  ia  from  a  low-tansjcn 
from  a  dynamo  on  the  premise*, 
can  generally  be  run  in  accord- 
ance with  this  rule,  and  it  is  advisable  that 
it  ^ould  be  done  where  possible,  as  it 
greatly  facilitates  the  location  of  faults. 
It  will  generally  be  found  that  the  meet 

SlHce  to  t.ik.e  the  cables  up 
uilding  will  be  by  means  of  the 
staircase,  as  shown  in  the  figure,  the  casing 
being  partially  sunk,  after  the  manner 
described  in  the  lost  tuticle.  The  first  con- 
nection that  is  mode  on  to  the  mains  is,  it 
will  be  seen,  that  for  the  ligbte  in  the  base- 
ment, of  which  only  those  in  the  kitchen  are 
shown.  Before  running  each  branch,  tbe 
proper  size  of  the  conductor  must  first  be 
ascertained,  and  the  ends  of  each  bramdt 
soldered  on  to  the  mains,  as  described  in 
article  X.  Generally  speaking,  it  will  be 
found  there  are  one  or  two  sizes  more  often 
in  demand  (A,  ^'i,  I'a  being  handy  sizes],  and 
the  nearest  sizes  that  will  carry  the  current 
should  be  used  in  prefarenne  to  having  a 
large  number  of  sizes  and  trying  to  get  the 
fxad  one  for  each  branch.  A  double-pole 
cut-out  or  safety-fnse  must  be  fixed  wlierever 
a  branch  is  tappedonto  the  main,  and  this  out- 
out  should  be  as  close  to  the  mains  aa  possible. 
It  will  be  seen  that  these  cut-outs  are  shown 
in  the  figure  at  the  commencement  of  each 
branch,  and  are  marked  with  the  letter  C. 
The  switehes  S  should  al!  also  be  fuse 
switches.  If  switches  without  fuses  are 
used,  provision  must  bo  made  for  a  separate 
out-out  to  each  lamp-wire,  unless  tiiere  is 
one  in  the  ceiling-roee^  The  object  of  a 
out-out  in  the  switch,  or  at  a  similar  point  in 
circuit,  is  to  protect  each  inoividuol 
lamp.  In  the  event  of  a  short-circuit,  the 
cut-out  protects  the  mains,  the  branch 
the  branches,  and  the  smaU  ones  the 
lamiv.  In  many  instances,  perhaps,  the 
branch  or  even  the  main  cut-out  would  fuse 
in  the  case  of  a  short-circuit  on  one  of  the- 
lamp  wires;  but  it  is  not  safe  to  rely  on  this, 
for  the  current  might  be  large  enough  to 
bum  up  the  lamp  wire,  but  not  sufficient 
to  cause  the  main  fuse  to  go.  The  top  wire 
of  the  pair  running  to  the  light  in  the 
kitchen  sterte.  it  will  be  seen,  from  the  left- 
hand  main,  thence  runs  through  the  cut- 
out to  the  lamp  and  bock  through  the  lower 
fuse  of  the  cut-out  to  the  right-hand  main, 
dropping  down  as  it  passes  to  the  switch  S, 
This  part  of  the  wiring,  as  well  as  that  on 
the  top  floor,  can,  if  desired,  be  surface 
work,  as  in  tjtese  portions  of  the  honae  the 
sight  of  the  casing  is  rarely  objected  to.  The 
next  connection  to  the  mains  is  that  for  the 
hall  and  dining-room  lights,  and  is  made  at 
the  top  of  the  ground  fluor,  the  wires  being 
run  under  the  floor-boards  and  the  ends 
dropped  down  through  a  hole  in  the  ceiling 
to  uie  fittings  beneath.  In  the  dining-room 
there  ia  a  three-light  electrolier  in  the  centre 
of  the  room,  and  sin  i;le -light  brackets  on 
the  walls,  while  the  three  lamps  in  the  hall 
are  on  a  ceiling  fitting.  The  one  switch  in 
the  hall,  it  will  be  seen,  turns  out  all  the 
three  lighte,  and  of  the  three  in  the  dining- 
room  one  oontrols  the  centre  electrolier,  and 
the  others  the  two  brackets  on  the  walls. 
The  circuit  to  the  different  fittings  can  easily 
be  traced  through,  bearing  in  mind  that 
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Um  itamoin.  Wa  find  alta  the  lUTBDffeineiit  of 
Uw  amTOiu  guiglifc  ii  in  the  rams  ralativs  posi- 
tku.  Tha  mouth  u  iiitua.ted  upon  thtt  under  Rur- 
boe  of  the  body,  ariaing  from  the  front  of  which 
mn  two  maodibtea  or  antennarj  jaira,  one  on 
wther  dde.  It  ii  hy  meana  of  tha  foot-jawa  or 
BMsdiblaa  the  ipider  adzm  ita  victimH.  and  so 
tightly,  iifleed,  is  it  capable  of  holding  any 
cnatnre  with  theae  "  faleea  "  that  there  ia  little 
chance  of  eaca[>e  therefrom. 

Wbilat  the  victim  ia  thai  held  by  the  mandiblea 
>  fluid  which  acta  aa  a  poiaon  apon  inaect  life 
flowi  from  the  poitoa  reservoir  found  at  tha  top 
<rf  e«ch  manOible,  and  thia,  combined  with  a  Inta 
from  the  month  qf  the  sj^er,  and  envelopment 
by  the  wab,  which  ia  quickly  apun  around  it,  i« 
•affident  to  catch,  hold,  and  bill  nearly  every 
iiuact  likelv  to  come  acroaa  ita  patli. 

The  atnoent  will  experience  great  interest  in 
i«mmining  the  "apinneret."  Let  him  catch  u 
■pidoi,  and,  having  placed  it  upon  ita  back,  he 
will  flnd  *ome  littla  bolea  aituated  in  the  ub- 
dominal  portion  of  the  Eternal  aide  antorior 
mnQa  ;  it  ia  from  here  the  web  ia  apun. 
whole  arrangement  ia  moat  complex,  and  when 
wa  obaerve  ite  microacopical  beauty,  we  are 
forced  to  wonder  how  it  ia  many  people  look  upon 
ft  Bpidet  with  anch  antipathy ;  aorely  from 
ignonnce  only.  Tha  apinneret  ia  arranged  in 
three  oir  fourpaira  ol  raiaed  protuberance*,  and 
tmtil  the  flnid  which  eindea  from  then 
in  contact  with  the  atnioaphere  the  we  _  . 
actnally  formed.     As  thia  viacid  fluid  ia  aecreted, 

Leg  of  SpiJcr  aLowiag  S«|;meD>«. 

Uie  apider,  by  maani  of  the  comb-like  arrange- 
ment of  ita  feet,  toiata  one  portionover  the  other, 
■o  that  when  fliiiahed  the  whole  veb,  being  highly 
■HtgniSed,  reeemblea  in  k  marked  degree  a  muua- 
tora  ctol  ot  rope. 

Tha  eyei  of  the  apidera  are  not  podoph  thai  mate 
— that  ia,  they  are  not  Rupported  upon  pmlunulES 
«r  aUlks,  in  like  manner  with  the  lobaler.     The 

Ti  baimple,  and  ia  not  pos^ieaaed  ul  a  numbur 
laoeta  or  ocelli,  and  thus  we  have  a  distinct 
w  between  the  arachnida  and  the 


^  for  * 


tind    i 


JBMnN,  the  eye  ia  compound.  Tha  epidttr'a  ayea 
mj  in  nnmber,  according  to  ita  peculiar  hibitg 
tC-qiode  of  life.  Some  are  posaeesed  of  two, 
own  foor,  aoma  six  ;  but  for  the  mast  part 
«Ut  itthe  number  allotted  to  each.  The  circu- 
bmoa  in  the  spider  is  much  the  eame  oi  in  the 
MMar;  but  the  portiona  occupied  by  thegilla  of 
ttalatter  andthe  luoga  of  the  former  are  named 
fiflenatly. 

It  will  be  remembered,  in  the  lohaterbranchio' 
atagite  wa«  the  term  employed^  but  in  th< 
■nicbniiia,  breathing  by  lunga,  the  appellatior 
ofpnlmonibmnchiaii  given,  it  ia  betwefTn  thesi 
fiw  opomngi  of  the  gcnurative  or^nug  occur. 
Ilw  MXM  are  dittinct,  thu  fematea  b«ing  gener- 
■1)7  hrgei  than  the  matea.  In  fdct,  in  Berera: 
ef  th»  Indiui  apidara  the  f«miile,  na  a  kind  ot 
Maodlj  act,  after  her  cuntott  ia  of  no  further 
Hrvioatoher,  merely  aevouia  him,  and  the  place 
Onoof  know*  him  i>o  more.     Sacli  ia  gmtilude. 

The  fanUe  apider  piolecta  her  young  with 
mat  vigour,  frequently  losini;  her  own  life  in 
HMlT  behalf,  and  in  some  fe«  ania  the  young  ure 
actaally  waited  upon  and  fed  by  thair  partnta. 
Ia  tBvuwing  the  alimenukrv  can;il,  we  nulica  the 
cM^bagua  takea  an  upward  direction  from  tha 
nunuh,  and  then  n  ahurp  ungulnr  turn  Co  the 

Tba  atoaacb  ia  a  little  flexible  bng,  held  in 
pnaition  by  mnaclea,  which  may  ba  termed 
BHMntetiea,  and  in  ^hia  cavity  nearly  the  whole 
opnatiOD  of  digeation  ia  conducted,  imJ  uaeimi- 
lation  tafcea  place  from  here,  for  wa  Snd  t)tu 
caaal  axtonda  a  very  little  dintdoco  further,  and 
that  opena  into  tha  cloaca,  which  ia  a  cavity 
neaiving  in  addition  the  ends  of  two  ducte, 
wUcA  emp^  themaelroF,  and  are  auppoaed  by 
KMw  to  art  a*  excretoiT  organa  for  nitroguuoui 
■atter  tbrowa  oat  dorug  mataboliam.  In  the 
COM  of  the  gwxaetrical  apider— and,  indeed, 
■an  othan — we  And  little  maaaea  occupying  a 
r"**P'"'  ia  tha  abdominal  cavity  aomowhat 
WiiiWInt  hapatia  glanda ;  these  increaae  greatly 


in  biz«  after  the  spider  hia  dined  freely,  and  it  may 
therefore  be  gnpposed  that  they  act  aa  a  kind  of 
storehouse  (or  nonriahment— the  more  so,  aa  we 
And  them  decrease  in  size  gradually  and  auraly 
:iccording  to  the  time  the  spider  ia  compelled  to 
fast.  It  will  be  remembered  the  living  of  the 
geometrical  apider  ia  somewhat  precarioua, 
having  BometimsB  long  intervals  between  the 
HrrivBi  of  hia  victims.  These  maaaea,  then, 
would  seem  to  be  a  proviuon    ogainat  atarva- 


(or  the  ':oaif'>rt  of  hin  crciturea.  The  easiest 
method  tr>  liill  a  apider  for  purposes  of  micm- 
ocDpical  examination  ia  to  place  tiie  arachnide  in 
warm  water,  death  then  occura  immediately  ;  cold 
water  is  no  use,  moat  apidera  are  capable  of 
living  for  an  extended  period  in  water  at  the 
normal  temperature.  The  scorpiona  are  cloaely 
related  to  the  spiders  ;  in  fact,  volumes  might  be 
written  upon  their  habits  and  ebaracters.  bnl  space 
(urbidd  \ia  to  trcspitaa  further. 


THE   accompanying    engraving  illuatratea  a 
Bmall  treadle  laUie  aa  made  by  Messrs.  G. 
Birch  and  Co.,  Islington  Tool  Wurka,  Sdford, 


Manchester.  The  lathe  has  ijin.  centre  head- 
stock,  and  is  driven  by  meona  of  gut  band  and 
treadle  motion.  The  fast  beadstock  ii  douUe 
geared,  gear-wheels  beiog  macbine  cut,  coos 
pulley  perfectly  balanced  for  steady  running ; 
mandrel  is  ot  dtt  steel,  and  bored  thioughoat, 
enabling  long  roda  to  be  operated  on,  &c. ;  the 
front  bearing  is  conical,  while  at  the  back  tha 
mandrel  runa  in  Birch' a  improved  panllsl 
beuring,  the  thrust  being  taken  by  a  tail-pin, 
which  ia  provided  with  a  gonmetal  cover  to  pro- 
tect it.  The  cone  patley  haa  fonr  V-^TOOves  for 
the  gat  driving  band,  and  the  whole  la  carefully 
and  perfectly  balanced  to  inaore  ataady  running 
and  freedom  from  vibration.  On  the  headstocR 
it  a  diviaion-plale,  bo  arranged  aa  to  read  at 
sight,  thus  doing  away  with  the  neoeaaity  of 
counting.  The  headatock  ia  provided  with 
reversing  gear  for  right  and  left  hand  tnveniog. 
Tha  guide  screw  ia  of  steel,  and  ia  aocuiatt^ 
cut  thtoaghout  ita  entire  length.  The  looae 
headatock  ia  fitted  with  a  oaat  ateel  spindle,  aitd 
the  boaa  of  hand- wheel  graduated  to  ahow  the 
distance  apart,  &c.  The  alide-reat  of  the  covered 
screw  artHDgement  and  the  cross-slide  can  be 
tiaveraed  right  oS  the  carriage  at  tha  back  with- 
out necessitating  any  aoscrewiQ^.  To  enabls 
work  to  be  bolted  down  to  the  carnage  or  roadi^ 
Qtting  any  accesaory  appuatus  to  be  used,  T- 
slots  maduned  ftom  the  solid  are  provided-  Tha 
ctoaa-slide  screw  is  fitted  with  an  adjoitable 
micrometer  reading  to  thouaanda  and  binary 
divisions  of  an  iaab.    The  micrometer  can  M 


iproved  instantaneous  locking -motion,  whiob 
haa  only  one  movement  for  release  and  locking. 
The  clasp-nut  ia  of  hard  gunmetaL  The  han^ 
traverae  la  obtained  by  r&ck  and  puiioil.  A. 
diding  backitay  with  adjustable  jaw*  it  tappliad. 
The  bed  ia  4fc.  long,  well  propoitionea,  and 
strongly  ribb«d,  and  all  sliding  snrlaoea  aocu< 
rately  scraped  to  fit.  Full  set  of  change-wheda, 
and  the  usual  &ce  and  driving  platea  and  cantiea, 
&c.  The  cwik-ahaft  it  of  ateel  moulded  In 
swivel  beariDgt,  and  with  flve-tpeed  flywheel  with 
V-gn>ovea.  The  treadle  is  arranged  in  a  sub- 
stantial manner,  and  ia  oonnectaa  by  chain  to 
crank-shaft,  and  the  whole  is  deaigned  to  givg 
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Cheviot  HilJs.  (3)  Labe  Lorn,  from  the  Bouth- 
eaat  of  MuU  to  Loch  Awe.  (4)  Cdedonu  Lake, 
as  Prof.  Aiohibald  Qeikie  calls  it,  oorraiponiiing 
wiUi  the  oentral  T&ll«y  of  Scotluid,  and  lying 
botween  the  loathera  countiea  and  the  Highl^di. 
(f )  Lake  Orodie,  north  of  the  Grsmpians  to  the 
Shetlanda,  and  perhape  to  Norway.  The  Welsh 
lake,  wme  100  miles  long,  and  from  70  to  lOO 
milea  broad,  had  no  TolcanoeB  near  it.  But  the 
othen  were  ramunded  bj  high  motuitaiiiB,  manj 


Tia.  l.—TToa-rt'i  Aiiitor. 


«l  which  ware  Tolcanic  and  aotiTB.  From  the 
iwrnintfti"!  ioebergt  w«  may  be  aaie  c&me  down. 
P.  Feodccts.  ^^  (a)  DsTOniaD.  Umsatooe* 
for  maible,  for  building,  for  paring.  SlatM 
(kOlaa  in  local  dialect^,  with  many  oies  of  tin, 
M^per,  ulver,  lead,  iron.  Emery,  a  form  of 
■Imgina  la  alamimum  ozide  (A1,0,)  at  Madion 
m  ComwalL  Bock  cryttal  in  a  vein  of  chalce- 
dooT  In  the  clifEi  of  Pernmsabuloe,  lii  milea 
BonA-weit  of   Tmro.      Petrolenm   in  Fenntyl- 

(0J  Old  Sed  SandatoDs.    ConiEtoiies  are  burnt 
iar  lime.     The  landitDnea  are  lusd  for  bailding 
IT  these  strata  theie  is  a 


irasDMS,  and  thaii  deration  to  the  dOatad  pna- 
vm.  '^  dMmioal  oMnbination  utilised  is  the 
nidation  of  hydiomn.  Hill  na  is  aasOy'  and 
[idckly  obtainad  in  large  qoanbty,  btco  in  ■  pnts 
tete,  and  ozynn,  Ila  oombuitiTe,  u  found  already 
maared,  so  to  speak,  in  tha  atmosphere.    The 


IBOUYB'B    ATIATOX. 

AT  a  masting  of  the  Paris  Academy  of  Sdencei 
last  automn  U.  QuataTS  Tioqt^  pressntad  a 
UMBOir,  the  rainaipal  object  ol  which  was  to  ahon 
lAat  motor.  In  order  to  aolTe  the  qneition  of  aL-rial 
narigatloa,  is  beat  qoaMed  to  simnltaneooily  folfii 
lluMB  two  oondidon*  of  neat  power  and  gxtremi 
Hrtfaltti  which  are  so  aiffimlt  to  reooniale,  auc 
wUcb,  iM*eithaleM,  arasbi(^y  exacted  by  the  verj 
atton  of  the  prohlem. 

In  the  flnt  plaoe,  after  discainng  their  valoe 
H.  KooT^  eUmlnated  ateam  motors,  elactiii 
■oIdis,  aoenmnlattni  of  anergy,  sach  as  rubber  ant 
itad,  ud  oompressad  air  and  EM  moton,  ilnoa  noni 
MOmat  oompbtalf  aniweredtneqnaation,  sndnoni 
I   fnlflllad   the  daairsd  conditiona.    Then 


I*  the  mTantoi  ftyla*  It),  like  the  mmiini 
Iraws  a  la^a  part  of  its  aliment  from  tb 
latonatiDE  mixture  is  iwilated  at  will,  but  it  ii  of 

rary  neatly  the  following  proportion! :  hjdroBcn 
16  par  cent.,  atmoapherlc  air  7S  par  cent.  Tfae 
goiUon  of  the  mixtnra  is  effected  by  elecCridty,  as 
n  gai  motora. 

In  the  Bmall  model  oonitmcted  by  the  inventor, 
he  generator  of  tbe  axploaiani  in  a  revolver  magazine 
oaded  with  twelve  cutridgee,  the  charge  of  which 
s  detennined  with  care.  Two  dicka  oanie  it  to 
rarolTB  iDtomatloally ;  bat  in  order  that  theee  may 
>perate  and  the  magazine  may  revolve,  it  ia  iadis' 
HBnble  to  leave  the  aviator  to  itself,  for  the 
r  i«  k«pt  cocked  only  by  the  weight  of  the 


he  oirtiidgea  of  the  amall  model,  and  the  use 
lomininm  would  bo  indicated,  aa  mach  by 
Lghtnaas  as  by  ita  reaaocable  price.  It  should 
emaikad  that  the  wide  cooling  aurtace  of  t 
ihrating  tuba  and  its  coutaot  with  Che  air  (whiok 
0  much  the  morfl  intimate  in  proportios  as  1 
'elocity  is  greater)  woidd  keep  it  at  a  medii 
amparatnra.  Upon  the  whole,  M.  Trouvc  cc 
Idera  his  apparatoa  as  the  Ughteet  aviator  that  i' 


ipparatna. 
Tbettaitin 


rided  with  it*  aeoworiea, 

that  we  can  immediately  emplov,  or  at  least  cam< 
flata'foT  the  object  propoaea.  Now,  aiaoa  thi 
laiiaiatiii  and  propeller  are  both  absolutely  neoes 
MUT.  and  oonaeqnantly  cannot  be  done  away  with 
H.  Tnnfi  ha*  oonoeiVed  the  idea  of  merging  then 
Into  the  motor  and  of  thna  creating  a  new  organisn 
'ant   upon   itself,   which   he   ha*  named  ' 


of  a  lupport,  and  the  pendalum  thni 
[otmed  is  moved  from  the  vertical  and  ii  held  by  a 
■aoond  thread  against  the  lapport.  Tko  candles, 
3ne  of  tiiem  (A)  movable,  and  the  other  (B)  flied, 
placed  in  the  vertical  of  the  point  of  attachment, 
wrve  to  set  fire  to  the  two  threidi.  If,  with  the 
^t  fiama,  A,  the  first  thread  be  tnnied.  V-e 
aviator,  like  the  Foocaolt  pendulum,  will  begin  an 
McUlition.  It  will  move  from  the  position  1  to  th< 
ponticn  2  in  describing  an  arc  of  a  drols ;  but. 
having  reached  this  point,  its  acquired  valoci^  ii 
horiaontal.  and  the  flame  B  wilT  bum  the  oihei 
thread.  The  hammer  at  liberty  immediately  fails 
the  cartridge  explodea,  the  tube  vibrates  violently. 
and  oonaeqnentiy  the  winsa  strike  the  air  ener' 

Estically  on  lowering.  At  the  same  time  tbe  aviatoi 
laves  the  original  horiaantal  plane,  and,  owing  tc 
the  inclinatioa  of  the  tail,  takes  an  ascensional 
motiOD— that  ia  to  lay,  the  position  3.  Then 
the  disengaged  gasea  eeoape  into  the  atmo- 
sphere in  a  direction  opposite  that  of  thi 
motion,  and  exert  a  force  of  reaction.  Th< 
vibrating  tnbe  resumes  its  original  form  and  thi 
wings  liae  a  little  more  itowly  than  they  descended 
The  magazine,  moved  forward  by  ita  dick-work 
promptly  brings  a  aartiidae  to  the  hammer,  whici 
drops  and  caoaes  a  second  eipIosioD,  and  tbe  sami 
phenomena  oecnr  again  in  the  same  order.  Dniint 
the  third,  fourth,  and  following  eiploaions  up  ti 
the  twelfth  thu  aviator  travels  a  horizontal  dutanc 
EOmprised  between  2^&  and  2C0tt..  in  itrDgi;lin| 
■ijainat     gravity     and     progreBsively    aecending 


Fig.  2.— Method  of  Starting  the  Aviator, 


st  pTHBnt  possible  lo  construot,  aa  ita  weight  d 
not  exceed  Tilh,  and  aa  possesutig  every  guarar 
of  ascensional  power  and  perlormanoa.— Aimi 


QOOD  WOSE  AKD  GOOD  WAYS 
DOING  IT." 

I  WILL  try  to  ahow-  in  thia  a  good  way  to  boi 
number  of  holes  on  a  atraight  linr 

laced  and  accurately  in  line.  _  Thii 


1*  whatever,  we  canaa  a  eeiies  of  altenatu 

<irnMlMWir1  and  dilated  praasnr**  In  the  interior  o 
tbe  tnbe,  the  latter  will  undergo  a  sodei  of  oaatlla 
tlmia,  of  powerful  vibrations,  ntilisable  ae  a  motiv 

Car.  For  the  purpose  of  still  fnitbar  inersasin 
margy  of  the  tube,  and  also  for  diminishing  th 
Tolnma  dl  Uia  chambw  in  which  the  explosions  c 
tbe  datooating  mixture  take  place,  H.  Tronv£  hi 
fUtod  hi  thsintarior  a  second  tube  similar  to  tfa 
fint.  This  addition  increaaea  the  elastic  force  ( 
11m  gaaea  engandeied,  and,  at  the  same  timi 
diminishes  the  comsumption  of  the  eombuttibli 
To  the  vibrating  eitremitiea  of  the  tube  era  flie 
dimotlj,  hut  wim  a  rotary  motion,  the  wiagi  A  an 
B  cd  the  apparatus,  so  as  to  suppress  all  intwmedial 


whose  surface  is  proportional 
apparatus,  act  like  a  parachute,  eo  that  the  appara 
tos  descends  obliquely  and  slowly  to  the  groncd 
The  avronlane,  represented  by  dotted  lines,  connect 
the  rudder  with  the  head,  the  first  joint  at  th 
wines  and  the  tail  of  the  aviator.  M.  Tniuv 
thinks  that  in  the  future,  whatever  be  the  power  o 
the  motor,  the  use  of  the  ai-roplane  will  remain  ver 
SBTvioeabte,  since  its  surface,  constantly  proper 
tionate  to  the  total  weight  of  the  apparatus,  mui 
prevent  any  aooident  in  case  of  a  sudden  stoppag 
of  the  motor. 

In  an  apparatus  of  large  dimenBioni  a  reservoi 
of  compreMsd  hydrogen  would  be  lubstituted  fc 


thought  to  be  a  harif  thing  to  do.  bat.  like  m 
svarything  else.  It  makes  a  great  differsDce  /ioid  - 
done.  Of  course,  there  are  aim  pier  ways  of  wi 
ing  where  accuracy  ii  nut  leqairsd.  but  wl 
accuracy  to  within  -OOL"  is  required  I  bsliare 
is  a  good  scheme. 

A  in  the  sketdi  reproMota  the  face  of  work  to 

bored.    I  have  showu  tbia  with  ten    holea  to 

bored  just  lin.   apart.     We  will   suppose  that 

g  of' the  hrsnchee'o      piece  A  is  too  long  to  swing  iu  any  iai 

plane,  C  (Pig.  1)      praisisused.    Fint  Jay  -"'  ""  "-*'" 


m  the  usual 
finish  _L_,   ._   . 

>  the  drill 


It  the  holw  Di 
a  little  smalii 


parallel  to  the  drill  pita  table,  as  ihowu  at  Bji 
set  it  the  right  distance  from  the  baring  bar  H 
using  a  plug  in  diameter  oce.  halt  width  of  work 
oue-naUdiameter  of  boring  bar,  aa  shown  in  dol 
dinleatC.  Now  clamp  the  work  to  the  table 
contact  with  tbe  parallel  as  shown.  Sat  ttie  w 
in  position  to  bore  the  first  bale,  and  clamp 
bkiek  D  to  work  aa  abowu,  having  the  edge  1 
contact  with  the  square  and  of  parallel  E.  Tl 
after  boring  tbe   lint  bole,  n«e  a  I"  plug,  or 

•  By  A  MacMisic,  la  Jme-ittn  Jftinitrt. 
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■mo,  asd  witti  it  Nt  the  diituioa  rigbt  between 
h  B  md  P,  which,  o(  eoone,  la  the  «»mg  u  the 
«e*  Iwtw— t  ontM  of  holea  In  woik.  After 
W  tt*  MMnd  Ikola  nn  m  2"  end  meuore,  ini 
U  «iM  for  the  thM  hole,  and  w  on  fot  all  the 
oilDglrom  the  aune  point*, 


iriS  tl 


b  one  »fiM  of  Uie  olrde  of 
!■  taiuz  end  plToted  to  the 
drilled.  He  £illed  the  two 
[ood  H  be  ooold.  Mid,  aftar 
>  in  plate  to  oomqiond,  he 
the  hoUi  and  then  moved  the 
bkMcted  the  ping,  which  held 
IrilUiig  the  uMt  hole,  and  » 

he  pit  haek  tQ  hii  itartiDg 
b«  ud  almoet  room  for  an 

nuMim,  of  conne,  ia  to  be 
I;  hot  in  thii  one  he  would 
«  had  got  joat  even  meuucs. 

hole*  with  a  tfogle-pobtad 

71  ihoold  pielei  a  aingie- 
K  donUe-poioted  one  ue 
ipon  a  ^gle<pointed  cutter 
r  and  mlohine  apiiidle  well 
ifda  of  it!  baaringa,  and  ao 
where,  if  a  donUa-poIntad 

M  whatarei  looMoet*  there  ia 
tbawajol  inaocniata  woik. 
\g  ot  the  bar  to  contend  with  ; 
ooie  atook  npan  ooe  aide  of 
Sia  other,  a  doable-pointed 
Mik  when  it  ahonid  not,  for 
nd  o(  tb«  cotter  ipringi  any 
1  be  cat  ont  of  the  ilack  lide, 
I  not  tma  the  hole.  A  donbls- 
ne,  h>*  adTantagea  for  wma 
la  not  good  to  tnie  a  hole. 


I  ATHOSFHZBE. 

C.  RuniAD.* 

apioat  atmoaphere  at  all  lika 
ti  of  the  moon  near  ita  limb 
a  would  appear  rrddiah  and 
ban  the  oeatral  portiona,  tor 
rould  be  ieen  throngh  a  great 
loephere,  and  the  light  ot  the 
1  joit  aa  the  light  of  our  ion 
•dtting  a*  oompared  with  the 
n.    Bntthelimbof  themoon 

one  of  the  brighteat  parta  ol 
I  T««y  aharpW  deEnBd,  aa  will 
the  plate  publiihed  with  tbii 


object,  anoh  u  the  ann,  dating  an  edipae,  when  we 
ahoald  azpeot  an  atmotphera  to  oanae  a  Ter; 
andant  diatoition  ol  the  aoD'allmb  when  the  moon 
oata  it,  and  there  is  no  raoogniaable  prolongation  of 
the  cnpa  of  the  thin  aolaz  oreaoant  into  a  nanow 
ting  01  light  anch  aa  waa  obaerrable  ronnd  Tenna 
joat  before  it  entered  npoo  the  lon'a  limb. 

Bat  lereral  obaerran  of  partial  eeliaiea  of  the 
ann  hiiTe  deacrlbed  a  band  or  ahada  on  the  aan  jaat 
ontaide  the  moon'i  limb.  It  cannot  amoant  to  a 
vary  notable  darkeninif  of  the  aun'a  diac,  fat  all 
obaeiTen  do  not  notice  it ;  aoms  have  looked  for 
it,  and  have  not  been  able  to  detect  anything  of  the 
kind.  On  tha  other  hand,  manv  photographa  o{ 
the  partial  pbaaea  ahow  a  bright  band  on  the  inn'a 
aurfaoe  rannioK  along  the  ontaide  of  tha  dark 
moon'a  diac.  TIat  brighter  band  on  partial-phaae 
eclipae  pbotographa  waa  at  Srat  thongUt  to  be  due 

twnd  of  denner  photographic  aotioD  on  )Jialograpba 
taken  daring  tha  eclipae  of  Aug.  7, 1S69,  In  Amenea, 
waa  damonattated  by  Dr.  Edward  Curtia,  who 
showed  that  the  photographic  action  produoad  hj 
tha  aun'a  light  wu  danaec  cloaa  to  the  moon'a  limb 
than  at  a  Utile  diitanco   from  thfl  limb ;  bo  that 

Einted  dote  placed  behind  the  nsgativea  were 
ddenby  tha  biighler  band  adjacaot  to  the  moou'i 
limb,  while  they  could  be  diitioctly  aaen  through 
tha  photograph  of  the  lan'a  diio  at  a  little  greater 
distance  »om  the  moon'a  limb. 

Fhetugtaphie  plates  often  ahow  diffarenoee  of 
brlghtneaa  ot  different  parta  of  the  aua'a  diac  which 
are  not  reoognisable  by  the  eya.  Thoa  a  not  too 
much  exposed  photograph  ot  the  whole  aua'a  diw 
generally  appeara  much  fainter  towards  the  limb, 
while  the  eye  hardly  notices  the  greater  brightnead 
of  the  aun's  central  parts  aa  compared  with  those 
near  the  edge  ot  the  diac  A  band  of  inmeasad 
density  might,  it  i*  aaggeated,  be  caused  in  an  over- 
eiposed  pEotoBraph  by  a  part  ot  the  sun's  disc 
bemg  dimmed  down  by  a  lunar  atmos^ken,  so  that 
the  well-known  nversing  action  (which  after  a 
certain  limit  of  eipoaure  befpna  to  Uke  effect)  KOee 
farther  on  the  brighter  regions  of  the  aan'a  disc, 
away  from  the  lunar  limb,  than  oo  the  region  oloee 
to  the  lunar  limb. 

Tha  earth's   shadow    through  which  the 


paaaea  during  a  lunar  eclipae  ia  alwaya  found  to 
tun  a  aligbuy  greater  diameter  thui  the  geo- 
etrical     ahadow     calculated      from      the  known 


nld  elpect  to  aee  a  aenaible 
■Mil  twQUtaloagthamixa's  rough  edge;  but 
••tedlimMWMailhaiUiimiDated  momitain  tops 


■b  f  McUfi  tOc  Karch. 


diamBten  of  the  aun  and  earth.  Tha  eiceaa 
diameter  ot  tba  obserTed  ahadow  region  over  the 
calculated  diameter  of  the  geometric  ahadow  ia 
gensrall;  put  down  at  about  one-siitisth— that  ia, 
Uie  earth  casta  a  shadow  as  it  ita  atmonihsia  to  a 
height  of  about  G6  milea  above  the  aea-Iavel  acted 
as  an  opaqoe  rind  or  covering,  through  which  the 
sun's  light  cannot  paaa  without  having  its  iuteoaity 
materially  diminithed. 

The  Earl  of  Itoaaa  aud  Dr,  Bosddicker,  in  their 
accouut  ot  obeervationi  of  the  moon'a  radiant  heat 
(publiihed  iu  tha  ScientiSo  Traniaclimt  of 
the  Royal  Dublin  Society,  1S91)  observed 
daring  a  total  lunar  eclipse,  cams  to  a  some- 
what similar  ooactuaioa  with  r^aid  to  the 
heat- absorbing  power  ot  the  earth'a  atmosphere, 
which  they  believe  ia  recogniaabla  with  their  great 
Stt.  telescope  and  apparatus  to  a  height  ef  not  leas 
than  190  milea  above  the  earth'a  surface. 

The  measures  of  the  diameter  of  the  ahadow  of 
the  earth  throngh  which  the  moon  paases  during  a 


may  prvoaDiy  aseume  mat  una  inuni  nae  nosaa 

atao^hew  which  eoneaponda  In  li^it-abMtUu 
pn>per|jaa to  the  earth's  atanoanben  atabalithtd 
60  milea  above  the  sea-levsL  that  k  (aaoofdiu[  to  tte 
Uw  of  decrease  ot  dcsMl^iiiaM  in  the  artkla  on  Ika 
eaitti'satmomhan  In  .Ffwwbi^  for  Kavambar  laal), 
the  moon  probably  baa  not  an  atmospheta  wbkfc  U 
(uiiiotI>pwta«deMeasoniowii  atmoqihtae  at  tba 
saa^leveL  Bat  onr  atmosphsra,  if  itwentrana- 
fenedto  the  moon,  would  onlr  M  about  ona.Mx& 
aa  dense  at  the  maon'Banrlaoeaaitisattheeaitb'a 
sorbce,  for  gravi^  at  the  moon's  suilMa  is  only 
ahoat  one-sixth  a*  intense  a*  teneatrial  mtibf  u 

would  eontinne  to  aiqtport  abont  30ia.  of  mstooij 
at  tba  InnsT  snifaoa,  both  tba  maroorr  and  tha 
atnurahere  would  have  tbair  weight  radoeedto 
one'Siztb  of  their  terrssbiai  wsagUs.  Cooasqnantly 


volume  It  occupies  here,  and  it  wuuui  uv  mw-suw 
aa  dense  aa  the  atmosphen  at  the  earth's  anrtaoa ; 
and,  nsglecting  diifennaaaof  tempatatnn,  tba  wbola 
lunar  aUnosphaN  would  extend  six  times  aa  Ugb  as 
tha  earth's  atmosphere — so  that  if,  in  parsnanoa  ol 
the  reasoning  of  the  article  In  the  Novamba 
number,  we  aiBume  that  the  earth's  atmosphaie 
does  not  extend  to  a  height  o(  260  miles  abora  tha 
earth'a  surface,  the  lunar  atmosphen  would  not 
extend  to  a  height  ot  1,S00  miles  above  the  lunar 

Let  US  now  follow  the  moon  backwards  in  tlnee 
according  to  Prof.  Oeo.  Darwin's  assumption,  ontU 
it  approached  Boche's  limit,  where  It  would  b«  torn 
to  pieces  by  the  tide  produced  in  It  bj  the  earth's 
atttaotioQ  and  broken  up  into  a  ring,  say  (assom- 

ing  tha  earth  and  moon  to  have  thi£  p *  "- 

metenand  to  b    ' 
moon  waa  at  a 
earth's  oentn. 

Until  Rodie's  limit  waa  approached  the  aommlts 
of  the  terrestrial  and  lunar  atmospberea  would  be 
widely  separated  by  a  gull  ol  more  than  3,000 
miles,  and  unless  one  or  iMth  bodies  were  vssj  hol^ 
and  the  heights  of  their  atmospheres  wsn  naatlj 
raised  by  tcmperaton,  we  cannot  suppose  that  thSM 
would  be  any  intermixture  of  the  atmosphere^  and 
oonsequent  drafting  ot  gas  from  one  body  to 
t!ie  other.  If,  however,  they  wen  both  in  a  sun- 
like  condition,  and  their  atmoapherea  or  ooronaa 
intermixed,  we  should  have  an  eidiaoge  ot  gaaeoos 
matter  going  on. 

It  they  were  both  abont  the  same  temperature, 
the  amaUer  body  having  the  least  gravitating  power, 
would  have  the  higbeat  atmoaphere,  and  a  traaifar 
ot  gaaeooa  matter  would  go  on  from  the  smaller 
body  to  the  larger  body.  If,  howaver,  the  amallar 
body  cooled  Gnt,  and  the  luver  remained  in  the 
ann-like  oAndition,  we  might  have  a  tranaler  of 
gaseous  matter  from  the  larger  to  the  imaller  body. 
Offing  to  a  oondensation  ot  vapour  on  the  aide  of 
the  amaller  body  remote  from  the  larger.  Suob 
eichanges  may  possibly  account  for  the  diffennt 
density  ot  the  earth  and  the  moOD  (the  earth's 
deusity  being  taken  aa  unity,  the  moon's  densl^  i* 
0  G13),  and  also,  as  I  have  suggested  in  another 
place,  tor  the  diffennt  odours  of  binary  stars,  and 
the  curious  tact  that  the  smaller  star  of  a  binary  is 
ipparently  always  bluer  than  the  larger  star. 
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Sodetj  Drill  be  diliTored  on  March  lOth,  insUftd 
of  the  I7Ui.  Prof.  Jamei  Tbomwn  will  take 
[orhii  inbiMt,  "The  Tr»de  WiQd^" 

Id  b  lecton  on  EipecimenUl  Heteoro- 
Ingj,  delirered  at  the  London  lostitation, 
Hi.  Shelfonl  Bidwell,  F.B.9.,  gave  a  desorip- 
tin  of  ft  few  meteorological  phenomena  in 
wUoh  experiment  hai  bnen  app'.ied.  After 
lAortMOOant of  Dr.  WilU's  experiments  on 
the  formation  of  dew,  he  praomded  to  deal 
■iditluiw  of  Hr.  Aitken  on  the  foTmation  of 
b{  tod  olond,  and  showed  a  number  of 
maplM  lUiutrating  that  of  a  London  fog, 
■artiailuir  its  noztona  qoalities,  which  are 
be  priiwlpall7  to  the  eulphnr  contained  in  the 
toal  oidinuilj  nied  in  domeetio  firspUoea. 
He  tOg  ii  rendered  dirtj  b;  the  carbon  tmd 
tK  sUalL  aooonpanj  the  visible  imoke,  but  iU 
tajBilnuqiuUtiMandiwtoBiilphnrioaoid.  The 
nrtkepttha  mnedj  jet  eancHted  U  to  oae 
pill  foal,  uutacdot  ooal,  «■  u  done  in  Fttts- 
Eu|,  la  the  United  Stetei,  a  town  whioh,  from 
iiat  noe  the  dirtEeet,  ia  now  the  oleaoeat  in 
thg  whole  of  that  ooantry. 

TbeganoKl  urangementi  for  the  Ediabnrgh 
sertiBg  of  the  Britiih  Anoolation  have  now 
tMD completed.  The  fimgenenlmeetingwill 
bi  bdd  on  Wedoeidaj,  August  3,  at  8pm, 
rtw  Ot.Soggii>M,  F.as.,  will  isalgQ  the  chaii, 
IBd  air  A.  Oeikle,  For.Soo.B.S.,  Director- 
Oaaml  of  the  Oeologioal  Snrvsj  of  the  United 
Unfdorn,  Prenleiit-Elect,  wiU  assame  the 
FMrienqTi  '^^  deliver  an  sddreu,  On  IhoiB- 
j^Twiag,  Angttit  4,  there  will  be  a  leirk;  on 
FiMif  STttning,  Angnst  G,  a  discoarte  will  be 
Uttnd  b7  Prof.  A.  HUnes  Harahall,  F.E.8. ; 
tnllMday  evening,  Avgtiit  H,  a  dieooaraa  on 
"Higiietia  ladaotioo"  wilt  be  delivered  bv 
Put  J.  A.  Ewing,  F.E.S . ;  on  Tnesday  evening, 
iainrt  S,  there  will  be  another  $oirit ;  and  oa 
WaUMdaj,  Angnct  10,  the  cooclnding  general 
mtHagwm  beheld.  Prof.  C.  V.  Bojs  will 
mm  the  popular  laotare  on  the  Salnrdaj 
naiig. 

Mr.  J.  Soott  Keltle  has  been  appointed 
■■Uut  seoretarf  of  the  Bojal  Oeographical 
8o(iatr,innuioeB»oa  to  the  lateHr,  H.W.  Bates, 
r.EJ, 

n«  iuognral  meeting  of  the  London  bianoh 
« till  Scottish  Qeographical  Sociat;  will  be 
Ud  on  Tnaadar  aveniog,  March  29ch,  at  20, 
iMmt-aqnare,  W,,  when  Prof.  J.  Brjoe  will 
Unt  an  addree*  on  ■>The  Migration  of  the 
Bhn  of  Hgn  considered  Hialoricallj ." 

)  of  sundry  articles 

..   mbling  ivory,  horn, 

1,  Ac,  ie  well  known  to  our  readers. 

Bij  Ma  uottly  oombiuations  of  a  sort  of  gun- 
nMdb  and  camphor,  and  bum  rapidly.  Prof. 
ft.T.  Boyi  gives  an  account  of  what  might 
mn  bean  a  seriona,  If  not  fatal,  accident,  bnt 
nt  tba  preaence  of  mind  of  a  gentleman  who 
yiptly  sailed  the  blaimg  portion  of  a  lady's 
■ML  It  aeoins  the  dress  had  been  omamauted 
*itb  ksttona  made  of  the  inflammabla  mate- 
lU,  tad  •IthoDgh  the  Are  in  front  of  which 
Bt  hdy  waa  standing  was  merely  red,  not 
■Usi.dw  button  was  oompletely  oonBcmed, 
■d  e^aia  ware  soorched.  Prof.  Boys  has 
MBaaking'  sonw  "rangh  and  rrady  teets  " 
WHtnaof  the  buttons,  which,  aa  he  pata  it, 
■MtlMtUieyan  for  all  practical  purposes, 
wltto  "  spoiitaaeona  combnation." 

On  Friday  last,  at  the  Royal  Institn- 
tka,  Bir  I^vid  Salomons  gave  a  lecture 
«  "  Optioal  Projaotion, "  iUnatrated  by 
yy  examples  from  the  field  of  science 
nnal  bj  the  polariicope  and  the  spectroscope. 
Bir  David  ahoved  many  beaatifnl  specimena, 
■afaagBifjing  powers  np  to  4,500  diameters. 
><K  tba  eoBTenienoe  of  those  to  whom  aaoh  a 
■fUaoanTers  no  very  distinct  idea,  be  need  a 
FMlgs  stamp  as  a  unit  of  area,  and  gave  the 
■ilaiiiiui  such  an  object  woold  acquire  under 
tatpomn  employed.  A  stamp  magnilied 
4,KID  diaawten  would  cover  2J  acres.  The 
Majy  of  mioroaoopioal  objects  in  proj^tion  ua 
a  amen  cannot  snperaede  the  use  of  the  table 
BURwoMe,  bnt  it  has  certain  obvious  odvan- 
ta|M  uTita  own.  To  aeauie  these,  however, 
anyainnta  piaeantions  have  to  be  observed, 
■d  nany  anoiB  eliminated,  ^lir  David 
mnona,  bjr  the  lavish  bestowal  of  time  and 
xmty,  hJaa  hnmght  this  fascinating  art  to  a 
1^  m^  degree  of  perfection,  and  baa  added 
a  poweiM  audllaiy   to  ceiWn    modes   of 


At  the  meeting  of  the  Royal  Botanic  Society. 
Dr.  R.  C.  A.  Prior  preaeated  ripe  seeds  of 
draucaria  iiniricala,  the  moukey-puzils  tree  oE 
Chili,  oolleoCed  from  a  large  tree  growing  in 
the  open  air  at  Cirsham,  Wilts.  He  mentioned 
that  in  this  country  the  plant,  though  oom- 
mon,  seldom  ripens  its  seeds.  It  was  first  in- 
troduoed  here  100  years  ago  by  Mr.  Uenzies,  a 
Scotoh  botanist,  who  accompanied  Vancouver's 
expedition  in  search  of  a  passage  between  the 
Atlantic  and  PaoiGo  oceans.  In  re  taming 
from  their  attempt  they  pot  in  at  Valparaiso 
and  were  hospitably  entertained  by  the  Viceroy 
of  Chili.  While  dessert  was  on  the  table 
Mamies  observed  some  nuts  he  had  not  seen 
before.  Instead  of  eating  hij  share,  he  saved 
them,  and,  taking  a  box  of  soil  back  with  him 
on  board  ship,  snoceeded  in  raising  five  plants, 
which  ha  brought  to  England,  and  these 
formed  the  stock  from  whioh  most  of  the 
large  treea  now  growing  in  variona  parts  of  this 
oonntry  have  originated. 

The  proposal  of  Lady  Blake  to  establish  a 
marina  laboratory  in  Jamaica  will  no  doubt  be 
warmly  anpported  by  the  naturalists  of  this 
conntry  and  of  Amerioa,  for  no  plaoe  In  the 
Tropics  is  more  suitable  for  the  study  of  marine 
life.  Prof.  Ray  Lankeater  thinks,  however, 
that  the  Qovemmant  of  Jamaica  should 
initiate  the  scheme,  and  make  the  propoaad 
laboratory  part  of  a  biological  and  physical 
survey  of  the  coaats  of  the  island. 

It  is  stated  that  Mr.  Kitasato,  the  well- 
known  Japanese  bacteriologist,  who  works  in 
the  scientific  department  of  Koch's  Institute, 
has  disccvared  that  the  great  majority  of 
tubercle  bacilli  found  in  sputum  are  dead— a 
fact  whioh  cannot  be  detected  miorosoopically, 
as  the  dead  bacilli  stain  rapidly  and  intensely, 
thesameaslivingonss.  Mr.  Kitasato's attempts 
at  cultures  led  him  to  this  discovery,  whioh  is 
of  much  importance,  especially  in  connection 
with  the  subject  of  the  trans missibility  of 
pnlmonary  tuberculosis. 

In  future  the  speolfioations  of  patented  in- 
ventions are  to  be  issned  at  the  uniform  proa 
of  !(i,  each  without  any  extra  ohar[,'e  for 
postage.  Any  specificatian  in  ilack  oan  be 
obtained  from  the  Patent  Office  for  8d.,  and 
arrangements  have  been  made  with  the.Fost- 
master-Qeneral  by  whioh  postal  requests,  in  the 
form  of  a  postoard,  prioa  8d.,  will  be  on  sale  at 
each  post-office,  so  that  the  number  and  yaai 
of  a  partionlar  patent  being  known,  one  may, 
by  filling  in  the  blanks  on  the  card,  have  a 
copy  of  the  specification  delivered  by  return  of 
post,without  farther  expense  or  oorrespondenoe. 
We  have  italicised  the  words  "  in  stook " 
becauss  it  is  scarcely  likely  the  Pateut  Office 
will  reprint  all  specifications,  3cme — exceptions 
no  doubt — require  about  100  psges  and  many 
drawings. 

It  i\  stated  that  the  method  of  warming 
railway  ooaohea  by  ciroalatlng  steam  or  hot 
water  through  pipes  connected  with  the  engine 
has  basn  found  satisfactory  by  the  Midland 
Co.,  which  has  had  the  system  at  work  for 
several  weekj  now  on  trains  mnning  between 
St.  Panoraa  and  Bradford. 

The  Sonth  Etstem  Railway  have  bad  a  train 
of  cars  constructed  on  the  Amocioan  principle 
placed  on  their  line,  and  it  will  probably  be  run 
as  a  special  to  Hastings  after  the  trial  trips  are 
completed. 

niotograpby  has  been  ntiliaed  as  evidenoo  in 
the  question  as  to  the  destruction  of  seals.  Sir 
G.  B^en  Powell  paid  a  visit  to  the  Behring 
Sea  and  took  a  number  of  pholKigraphs  espe- 
cially of  those  spots  known  as  the  Breeding 
Islands,  These  plates  have  now  been  developei), 
and  the  prints  disoloae  the  prasence  of  seals  in 
hnndreda  of  thousands. 

M.  Hnber,  of  the  Oerlikon  works,  states  that 
moat  of  the  power*  trananiiaaion  exiieriroeais 
between  LanSen  and  Frankfort  were  made  with 
a  pressure  of  lti,000  volts,  bat  towards  the  end 
it  was  raisel  to  30,000  volts. 


(.GTTEB8  TO  TH£  EDIIO& 


EJ:I(i-  rapaetfiiUn  rtqmaiUIIMttl 
talJ  it  adirsiMt  \la  Ot  EsiTOl  a/ 


"  I  would  have  evarroaa  wrlta  '■hat  ha  knon,  aid  as 
much  u  he  knon,  bat  no  mar* ;  sad  tlM  sot  la  tUi 
anlr.  bat  In  ill  other  rablHta :  For  nuh  a  paauB  mar 
hire  soma  psitiBalai  knnlalga  and  aapsruiua  of  the 
Datim  of  mdi  a  panoa  «  aaah  a  lUDlaiB,  that  sa  te 

(nd  ret,  to  kaep  a  clutter  wUh  thta  Uttia  pittaaoe  of  hla, 
iriUunddttkttoinitetliswhDlalwdToIiihTaiokB,  a  vies 
from  whffiea  frcat  laoonvailaiMa  d«lT«  their  origlnaL" 


aAaVABQ  OBBBBTATOBT-JXTFITaB'S 
SATBLLIIB8  —  SFBOTBOaBAPZIO 
7H0I0aBAPHY-A  BOUfH  AJIIB2I- 
OAN  OBSBBVIHO  STATIOH -TB AHB< 
HITTINa  TIHB  BiaNAZ.S-SPVBIOirB 
BATBLLITBS  BT  BBFLBOTION— TBB 
OLD  SOON  IS  THB  NBW  SOOIT'S 
ABKS~"HUBSIANTIAL"  OOKBTB — 
THB  CAUSE  OF  AK  lOB  AQB,  fto.— 
TASLBB  FOB  DBTBBKININa  ALTI- 
TUDBS  WITH  THB  BABOUBTBB — 
STAB  ATLABBS  —  TBBBB8TBIAL 
TBLBSOOPBS— A  MIBAOULOVS 
SBTEOB-THB  NOVA  IN  AUaiOA— 
iTOT  A  BOOKBT— WHISTON-BULLBZ 
KABK9  ON  TABQET  -^  TBHPBL'S 
OOKBT— VBSTA  AITD  0EBBB~8TAB 
OHABTS,  Ac  — HTTTSHBNIAH  BTB- 
PIBOB  FOB  BOLAB  OBBBBVATION— 
TBANSir  INSTBTTKBNT-THB  "AN- 
NUAiaS  "  OF  THB  BBLOIAN  BOTA.L 
OBBSBTATOBT. 

[33228.]— Tm  totty-aixth  anunal  Report  of  tha 
Harvard  College  Obasrvatory  for  the  year  endiag 
Ootobar  3lat,  1691,  jost  iaiaed  by  Its  Dirmtor,  Prof. 
£.  C.  Pickering,  ii  full  of  interest  for  all  students 
□(  aatnniamy  and  astro -physics.  It  oommoaces 
with  the  startling  annaonCBment  that  the  abao- 
lulely  nniqaa  and  UDpaiallelad  sariea  of  soma  30,009 
glaia  negaiiTas  reprasanting  the  sky  from  the  north 
to  tha  Boulh  pola ;  as  also  a  aimllar  ooLsction  of  tha 
plates  of  the  spectra  o(  stars,  showing  the  conditioB 
ol  the  iky  from  IS8G  down  to  tha  preeent  time,  are 
stored  in  a  wooden  building  which,  "  if  a  fire  broke 
out,  woold  be  deatioyed  in  a  taw  minntas."  It  is 
gratifying  to  laam  that  proparations  were  beinsr 
made  for  the  erection  of  alirick  buUdingto  et 


The   < 


A  TACEiNU-i'iFEB  impermeable  to  water  can  be 
madeai  fallows'.— Take  nnsiied  paper  and  coat  it 
with  an  aqueous  solution  of  dextrine.  When  dry 
apply  a  layer  of  siccative  oil  paint. 


Twenty  eclipses  of  Jupiter's  satellites  have  bean 
photometrically  obMrred  during  tha  year,  makiDg 
471  since  18/7  ;  ona  of  them  belonging  to  the 
Oppoaition  of  1890-91,  and  comi^ating  a  seriea  of 
'i$2  eclipses  observed  during  a  paiiod  of  rather  mora 
than  one  revolntian  of  Jupiter.  If  we  conildtr 
how  mach  mare  accurately  an  eoUpae  oan  be  ob- 
served by  this  method  than  by  ordmarf  telesoopie 
vision,  the  redaction  of  theae  observationi  should 
furnish  material  for  greatly  improving  the  theory 
of  Jupiter's  satellite!,  and  for  the  productiaD  of 
some  better  tahlea  than  the  ^a-yaai-old  ones  of 
Damoiseau  ttill  employed  by  the  compilers  of  onr 
Smtieal  Almaaat.  Tiie  ssme  talesoopa  has  been 
used  for  the  datermioation  of  the  magnitudes 
of  17  vuiabla  cireumpolar  atari  throughoat  tha 
•eqiunca  of  changes.  Cognate  obsarvaaons  have 
been  made  with  the  wast  squatonal.  The 
work  of  the  Henry  Draper  Memorial  pro- 
gnmea  apace  :  no  leas  thau  2,506  pbotographs 
having  been  taken  with  tba  Baohe  telescope  alone, 
and  l[oa9  with  the  Uin.  Draper  initmmaat,  Bm« 
■gain  the  reaulta  are  raplele  with  interest.  Inaddi- 
tiun  to  30  ataji  previously  aunouaoed,  it  baa  b»ea 
found  that  seven  variablo  stars— H.  Caocri,  9.  Ser- 
pectia,  R.  Hariulis,  S.  Ilerculis.  R.  Cvgni,  R, 
AquiliL',  and  V.  llunocerotis— have  the  hydrogen 
liuea  bright  in  thoirsppctri.  Bright linfi,  apparently 
□ot  due  to  hydrogan,  hare  bean  detected  in  thi 
spectra  of  R.  Coronic  and  o!  v  IlBroolis.  Xine  new 
stars  having  bright  linu  in  their  apeotra.  like  those 
discovered  by  Wolf  sod  Rayst.  have  been  toond, 
thoB  bringing  the  total  Dumber  of  theaa  cnrioni 
objecta  up  to  37.  It  may  be  noted  that  27  ot  theaa 
were  originally  detected  at  irnrvaril.  "  All  ot  then 
ara  situated  very  nasi  tht  central  line  of  the  Uilky 
Vi'ij,"  which  tDmishes  yet  another  suiall  piacs  A 
cuniulativs  evidenee  Qui  the  Ciilaiy  is,  in  reality,  a 
separate  system  sltogethar,  and  that  the  Hencheliaa 
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at pnqbB«tfaloimitioD inraliubla  to tha btginiMr. 
H«  Aoold  bIm  get  N«iMii'i  "Moan,"  and,  loi 
hvinad  nhMDoa,  hs  will  flod  MaUoc'i  "Hand; 
K^aflbalfoMi,"  whiA  i*  moootcd  on  cud  to 
ha)»acain*t  tb»  olmtntoij  wall,  tott  l«gibla  b; 
thWU^tol tha nrthodoz bnlPa-aji Untnn :  Hnmi. 
Tbontbwatt*,  and  Wood  wiblub 


Wood  iMblub  it. 
(  k  HarabanUB  avapiaoa    wonld  sfve 

^„ w"  (awiT  76070,  p.  20}  mora  light  and 

rii^dlrMtedaflBitionottlMtoUt  ratfaoa,  than 
M»  jiMtt  tsRMbial  «tM  ol  tha  auna  powai ;  bnl 
wkMhK  tha  InutoTonaot  In  tluaa  la^aeti  would 
te  aojBMt  M  to  indaaa  him  to  go  to  tka  coat  ol 
tt*  H»^umUb,  I  dumld  not  1&«  da&nttalT  to 
Mdk^  Bat  It  wonld  avtilnlrba  mora  urfnl 
lorlnnirHid  itallar  obaanntioD*  than  •  fonr-lm 
diy-fyajlata,  aod  I  thonld  towmnund  Tonr  wf - 
i^oadant  to  obtain  it.  ItmnitbaoarafaUr  bonn 
ta  Bind  ttat,  in  i^ing  tUi,  I  do  to  on  tb*  awuinp- 
Una  that  hli  3ta.  objaet-daM  ii  a  flnt-iato  ooa. 
If  Ui  talMOppa  ba  ona  at  tlia  aheap  3ia.  onaa,  hi 
will  do  jnM  at  well  with  hi*  teiTgrttial  aymiece  aa 
with  any  nthar.  Bj  tha  hja,  60  ii  a  ttra  high  powai 
te  m  tMNaUal  arepiwie  ">  <">  with  a  31d.  objeotira. 


I  ama&ald  „ 
11),  wlU  And  tha  oonitniotlon  at  a  Truut  initni- 
■«ntq«llafa^rond  bim.    nw  aoaniaa;  required  i 


«  Oie  0 


r  (roB) 


Duke  ona.  He  hkd  fai  bettai  buy 
«•  ol  Oa.LitiBefCiarit  Trindla,  which  I  hare 
MBadncHatdinyonroolDnuw.  Thieii  a  wonder- 
h^  rhMp  and  eSdaot  thing  for  the  mooer.  01 
WW,  a  nndlal  aSordi  but  a  ren  rough  method 
d  'MmnlBg  time,  »  rabaatlon  alona  vitittei  ill 
I  Mini  Feriiapiil"P.  D.  L."  doeenolwantto 
pto  i^  eoat,  ud  poMoega  the  meena  at  aooa- 
■UjdMmiuiBg  hu  oMiidiiui  line,  hemiahttlg 
Vtaoelnmb-Unaa  in  iti  plane,  and  b?  theaidol  i 
M*  holt  hi  a  ^ata  of  metal  to  direct  hii  eye,  view 
ttifiBffNraiiot  of  ■  ttar  behind  them  when  they 
mtKuatelj  nparpoeed.  He  might  thiu  obtain 
Iki  tiBt  wUhin  fln  or  tan  tewmd*,  which  he 
madh  aavw  wiU  do  with  a  mndial. 

IMfag  Id  the  Belgian  jountl,  X>  Prr>  nnriir, 
iMBlDhavadona  ao  iDjuitiM  to  that  tbij  emi- 
■■iMn  of  tdeaea,  H.  Lanoaitar,  when  (in  letter 
llUS,ToL  LIV.  p.  530]  I  attributed  the  delay  in 
ftt  wfaManoa  of  the  Anmiairt  of  the  Belgiu 
JtanI  niwillliiiii  to  the  non>oomidetlon  ol  the 
■AnilMlBal  fcta  for  1891.  I  now  leun  from  a 
MMrtlalbeUevato  ba  in  the  highaet  dogrea 
InMorlhy,  ttat  it  waa  come  necemary  alteration! 
kttlMlMofgaogrBphloiI  poiitioDiatthebegin- 
l^«(lhanlBma  which  oauaed  en  ranarlcable  a 
tof  tbainueof  the  official  puhUatLon 


_     , the  V  In  Taunu,  Cartoi 

and  Pallui,  the  clutei  in  Cuioar,  and  tha  lickla  ol 
Leojnit  above  tha  eattem  hon'zDn.  High  In  tht 
loutb-eait  shone  Orion,  Batelgeuw  redder  thu 
tunal ;  ud  Capella,  Profnroii,  and  Caoopiu  made  ■ 
ttarditplay  ipread  over  little  more  then  a  quad- 
rant of  the  Iky,  iQch  ae  we  aeldom  eee  at  home. 
Certainly  tatrononiy  U  much  saalai'  to  teach  hen 
than  In  higher  latltndea.  The  podtioD  ol  thi 
Ediptio  maSei  it  much  more  sTideot ;  and  the  pat- 
Mga  ol  the  ann  otot  the  Zqoatoi  towarde  tht 
Tropio  of  Cancer,  and  Ita  return  therefrom,  have 
(Uoh  a  Tind  practical  interest  to  dweller*  on  thi 
nartham  verge  of  the  bait  ol  Equatorial  oalmi  that 
one  mutt  itudy  them  a  little. 

The  vlnbili^  of  faint  attn,  and  tha  aSect  ol 
moouligbt  tberaon,  l«  a  cnrioni  lubject.  Oa  the 
night  <n  the  8th,  the  moon  wanting  only  foui  dayi 
of  being  lull,  and  ntnaled  in  a  part  of  the  heaTou 
not  fw  from  the  PWadee,  nine  etan  wen  moit 
readily  Tiuble  to  the  naked  eye  in  the  duiter.  I 
aekad  MTeral  independent  pertoiu  to  oount  how 
man*  thiiy  could  tea,  and  they  all  agreed  upon  the 
nnmbm— Indeed,  to  plain  were  the  three  faintai 
itan  that  the  moit  ordinary  good  tight  ooold  dit- 
tingniih  tbem.  Thetnde  wind  waa  blowingfttoDg 
it  the  time,  detached  mimni  of  cloud  flying  oyer 
the  aky,  5°  diffarenee  wet  and  drj  bulb  thermo- 
meter, and  teleeoopic  deOnition  fur  when  the  ob- 
ect  obaBrred  wai  not  too  near  a  cloud.  Later  on 
the  erening  the  defluIUon  improTed,  and  Saturn 
oould  be  well  teen,  though  low  in  the  «a«t.  At 
G.So  p.m.,  local  mean  time,  the  tame  evening  I  had 
obeerred  the  reappearance  from  edipee  ol  latel- 
iile  I  of  Jupiter,  which,  I  fsar,  it  almoit  the  latt 


If,  for  the  take  of  rimpUdty,  we  inppote  the  tetood 
image  of  tha  Qiegotian  to  be  framed  tomairhen 
about  the  apnture  in  the  U»e  ■peenlnm,  we  haT* 
ilie  of  thit  iecond  Imtge  -  --y^  x  F  tan.  (angle 

■ubtended  at  centre  by  object}.  But  the  two  anglca 
named  may  be  ooniidered  equal  for  a  dittant  body 
like  the  moon,  eay.  .'.  we  haTe,  when  F  ~  local 
length  ol  large  mirror,  and  /  that  ol  imalt  ditto, 
F„  X  tan.  N"  £lor  Newtonian)  -  ?  "^  -^  x  F  tan.  ST' 
V*/T    m  F..     Similady 


((or  the  Qregorian),  - 


If  there  it  a  Baw  in  my  reatoning,  I  ihall  bt  glad 
to  haTB  it  pointed  out,  became  inch  ■  qnettlon  at 
thli  hai  never  ariaen  in  my  mind  before. 

A.  Ondd. 

QBAVXIT  BaOAFXHBHT. 
[33:!33.]— I  nrd-osx  traeingi  ol  the  abore,  taken 
from  dravinga  ol  mj  own  dock.  Tliay  are  fnll 
tiza,  and  3In.  lor  'eoapa  whed,  and  tmet  th^  may 
be  of  uM  to  other  amateur  clookmaban.  Tha 
pallett  ware  itampad  out  ol  thin  aaw  plate  bj  a 
taw-maker,  indaftarwardifileduptoihape.  Toett 
out  thii  aacapement  draw  tha  diutuifoanet  of  the 


AHlow  «f  the  Boyml  Aatronomlaal  Boolatr- 

oov;n  NOTION    of    vBHna    and 
ranm— PAINT  stabs  and  koon- 

IJaKT-aOI.AB   20I.IPSS,   OOT.   SOth, 


1  *iw  by  C— _ - 

^•figt  af  tithin  Jit^tca  and  Veni 

hMHga  thaa  EMlim  obeerrera  on  the  night  ol 

nkM^6th,IglTa  a  brief  aeeount  ol  the  phano- 

(httag  ta  oar  inwiiiine  to  the  Equator,  the  planeti 
vniiftHMalmoet  Tattieal  to  the  horizon,  and 
MMTM4yttM»«etMleol  their  doeing  toKather 

«dtar^AthMhean  very  beautiruL    Oo  the 
^atAaBa  I  watched  them  Itom  thair  eu-lieat 


•  fta.     noen  uiM  iKB,   I  made   their  dlitnnce 

Sto  b*  ^bovt  33",  wUoh  dlitanoe  I  meatnred 
atK  MKtant ;  hot  it  otn  only  be  oDnadered 
innrtHti,  H  Oa  entant,  like  moat  ol  my  poe- 

7|LM,httaafflofmy  _, 

j5iX1SrSuNtem&r 

MIm  Mit  ilHi  warniOl 


(lat  13'  V  30-  N.,  long.  59"  36'  W.),   but  I 

And  it  a  troabletome  Job;  and  long  ctjculationt 
are  rery  trying  to  the  brain  in  the  Tropica  I  I  make 
magnitude  ol  edipte  hen  —  0  39,  where  tun't 
diameter  ~  1 ,  but  my  diagram  wat  a  rough  one. 

T.  Preaton  Batterabr,  Gapt.  B, A.,  F.R. A.  ■. 

Birbadoi,  Feb.  Sth,  1892. 

SITN870TS. 

[33230-1 -In  my  letter  (33211)  whioh  appaan  Ie 
your  inue  of  ^blh  init.,  by  a  dip  ol  the  pen  I  need 
the'  worda  "  eaatem  edge."  I  tbouLd  nave  aaid 
" WMl*™  edge,"  and  the  words  "pointing  east- 
ward"  should  have  been"poiDtingu-fj(U'Brrf." 

New.  Brighton,  Feb.  27.  V.  Uounadon. 

A    TBBTIOAIrPATHBD    MBTBOB. 

[33231.] — Aa  one  who  hsi  pnbliahed  obterrationi 
□I  matsors  which  haTc  given  rise  to  a  certain 
amount  of  diacuaaion,  I  aak  pffnniaaiou  to  direct  at- 
tention to  "  F.R.A..S.'a"  obiervatiou  ola  vertical - 
pithed  meteor  in  the  hope  tb»t  by  ao  doing  aomi 
obaerver  who  has  oveilaaked  tha  doacriptiau  will 
hunt  up  hia  notebookt  with  a  view  ol  teeing 
whether  they  have  ever  recorded  a  aimilir  observa- 
tion. A  meteor  having  a  vertical  pith  radlatiog 
from  a  point  bdaw  the  horizon  it  rarely  eeen,  pro- 
bably baoaote  In  tuch  oastt  the  mist  wbioh  ntnally 
hovan  about  tha  borlxon  ganniBlly  abaorbi  the 
light  emitted  by  it  during  ita  progreta  through  tha 
upper  atmoaphere.  The  appearance,  moreover,  of 
Bueh  a  meteor  would  ao  cloaely  reasmble  a  rocket, 
aa  painted  out  hy  Ifr.  F.  Mouoadou  (letter  33211, 
p.  13; ,  that  many  obeervere  would  hesitate  about 
raoordlug  it  at  a  meteorite;  tha  value,  in  laot,  ot 
aaoh  au  obseivationdapeuda  greatly,  il not  eutirdy, 
ipan  the  ability  and  experience  of  the  observer. 


from  the  dimata.    At 
with  the  erect* 
Tuly  migniSoent. 
...    I,  and  one  bright 
to  be  eeen  at  once,  and 


eacapa  wheel,  mark  olT  on  this  drde  67]°  on  each  iida 
of  the  line  ol  centres,  and  draw  radii  to  theeepointi, 
which  wilt  indicate  the  poaitiana  ol  the  loddnn. 
Tangents  to  theae  radii  meetlug  above  tha  wheel  iRU 
give  tha  theoretical  point  of  auspenslon.  Tha  pivott 
areplantedaaahownalittlalowerdowii.  Thecnrvea 
ot  the  littiDg  piecei  should  be  ttruok  from  thate 
centrei  to  prevent  them  fouling  the  lifting  pint. 
The  pint  muat  be  planted  at  not  moraUiBn  a 
flttaanth  ot  a  radint  ol  tha  wheel  from  the  eantie. 
The  pint  ahown  aa  drdee  are  on  the  outade  of 


lA  thit  Inttance  I  do  not  think 

tributoT  ia  likely  to  have  mlitaken  a  ipeolmen  ol 

pyrotechula  ikill  for  a  ahoeting  itar ;  neither  do  1 

agree  with  Mr.  Monnedon't  loggestion  that  it  was 

an  optical  illusion  due  to  a  moiateDed  ejdid,  tor  I    with  pallet  A,  the*  dote  engage  with  pailet 

have  always  found  the  viauil  phenomenon  tu  which     -    — '- —    -■  — '■-'    '      -' ■■--  '■^ -    -•■ 

ha  alludea  take  thelorm  oIb^dA,  and  not  ■  atretk 


;  thowed  that  other 

*■  wadd  hM*  baan  virible  with  a  oomet  eve- 
|iM^  «UA,  ntetnnataly,  I  do  not  poeeeis.  With 
annr  at  ITS  Tenna  diooe  with  gibboui  disc, 
Hf  naUIr  mwwda  through  tha  Add,  and 
tSMiVNwHta  4,  and  Sen  by  tha  whole 
«*«  «l  AnpOv,  whoae  brita  itood  out  distinctly, 
«■  at  Ikat  low  altltoda.  To  thoae  fortunate 
JaM^»fcatt^  waA  who  eonld  aeethe  conjunc- 
the  planets,  the 


Im.  tte  jlMMli  w«ta  vldblr  doeu' ;  indeed,  by 
imlht  aaentMit  upon  them,  and  laying  it 
Mateknn  Imt  B^ntai>  the  motion  could  be 
MNiUdywllhaaaldaf  thaamaU  tdesoopeof 
feataitaBant.  Tha  tl^  wat  perfectly  dear,  tha 
mimUgtupb  tha  htaMM,  looUns, iu the tda- 
M^  aa  Uwo^  ooa  ooald  ittp  cm  to  the  turlace,  to 
AMdww  ar*^  adaata  naiklng  on  the  teas  and 
■Ih.  Thi  Zod&cal  nmaMlttinna  were  very  readily 
■WHi  It   tha   Most    Inexperienced    eye,    and 


be  mistikan  tor  the  path  ol  a  meteor, 
uu  uui  latter  point,   however,  "F.lt.A.S."  oan, 
perhaps,  best  SMak  lor  himself. 
Foreat  Gate,  B.,  F«b.  23th.     B.  J.  HopUni. 


TBLB800PSS. 

[33232.1-Is  reply  to  "  A.  3.  L."  (33-215,  p.  13), 
I  now  understand  hun  to  mean  that  he  requiree  a 
formula  whereby  he  can  ciloulate  (he  focal  length 
of  a  Newtonian  which  will  give  him  the  aams-aizsd 
image  ae  that  produced  by  the  combined  mirrora  in 
1  Qregorian  or  Cittegraln,  without  conaideriDg  eve- 
leui  effect.  I  don't  quite  tee  tha  value  ot  auch  a 
Formula,  for  the  reason  that  the  variation  in  the 
Dze  ot  Uie  Newtonian  image  wonld  be  so  Bmd|l  for 


■•u|i  Uock  on  the  other  aide,  and  tha  jrivot  revaraed. 
In  the  drawing  the  pendulum  it  juat  about  to 
unlock  pallet  B.  The  weight  ol  pallet  A,  as  shown 
complete,  is  lUOgr.,  and  requirta  about  111b.  on  tha 
baird  to  lift  it  promptly.  Bod. 

SILTBBINO  MIBBOKS. 

[3X>31.1— I  sEOBxt  Mr.  Booth  should  take  mj 
remarks  about  hia  "  roasting  ''  miiron  aa  ridicule.  I 
did  not  see  anything  lidiculooa  in  diying  them  thua, 
but  I   thought  by  using  aacb  a  term  Mr.   Booth 

intended  it  aa  a  joke.     I  see  by  tl 

,  fi.k»  "hnt  Uint  hn 


boiltb 


ery  peat  1 _ _p ._. 

var,  I  think  we  may  take  it  that  the  tue  of  image 
t  prindpal  locua  of  mirror  for  Newtonian  —  focal 


conteaawbeni  readol  "rout  minors"  I 

focal  tengtbt.    How-    nearly  loit  my  "gravitv,"  but  whan  I  read  they 
.!..>  IV.  Ji.  _•  : were  bettcz  ttill  "boiled,"  I  quite  lost  it.    How- 
ever, Mi.  Booth  thinkt  I  "  did  not  give  it  au&cicnt 
serlooa  conaldaratiDU,"  bat  ought  to  have  tried  it— 
Idiffar  with  him  on  theae  piinta. 
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le  but  renilli,  eic«ptithan  I  hava  neglected 
towoim  tha  deniad  tampantme.  Stiaoga  to  ny, 
•itdttiM;b«Dewato  Mr.  Booth,  that  tha  nlTaTiiie 
ofUn  goes  on  wall,  eran  in  vary  cold  wetUhd,  except, 
-t ■ loonaiioftin  tempted  to  try  right 


of  oonna  alowei :  i 


have,  he  trill  Ssd  Ub  decbred  "  hard  and  fait  mlc 
giTiiig  ahaDlota  auccesi  "  deflea  ducovny.  Naithei 
u   than,    M   hs   Uiinkg,    any    "right''  or  fixed 


laquiied;     any 


not  himaalf.  Ha  deiaribea  it  ai  a  "  happy-go* 
Inoky."  I  wQl  not  try  to  indnoa  him  to  tiy  aoob  ■ 
malliod  inin ;  but  I  moat  aMua  him  that  it  ha 
"  ^loiUd"  tha  film  with  tha  UottiDg-papar,  I  narai 
haTA  bad,  all  tha  yaan  I  have  uaea  it,  tha  laaat 


awaar  to  BDyone  a  Tery  poor  n 
Ot  hia  rilTaiiDg  that  it  oin  t  atai 

jof  aaheatolblottiiig-]  ~       '  """ 

r  raadoi  try  the  paper  a 
nportF 

Aa  I  Mid  at  flnt,  t 
thlDg  to  be  lued  ol 

LaannB  tham  io  a  warm  room  over  mght  will  do  It, 
and  ia  Mtttt  than  wanning  dd.  T£a  nlvsr  ii  ol 
batter  oolouz  and  quality  with  a  tamperatnce  aa  high 
•f,  or  abore,  W.    Yon  msit  mampnlato  quickly. 

There  i*  no  danger  that  I  am  aware  ot  in  tneak- 
inga  dlao  by  wathing  it  with  nitric  add.  Hr. 
Booth's  diac  had  an  mtamal  atrain  through  bad 
makjog,  and  waa  ready  to  go  at  any  momant.  I 
•niaot  it  waa  made  ot  a  pieoa  of  plate  elaa. 

I  teal  aony  to  inform  the  raadan  of  thia  journal 
of  the  death  ot  another  reader  and  oorreapandent— 
Ifl.  Thoa.  Waatiake,  ot  Oaklandi,  FordingbridRe. 
I  know  that  aome  ot  our  nadan,  myaalf  eapaoi- 
al^,  w91  Dot  aoon  target  hIa  kind  and  obhgiog 
natora  whaiarer  he  had  the  opportuni^  of  halptng 
or  doing  good.    He  waa  erat  ready  to  hdp  and 


VlOIJlr  MATTBBS. 
— Havx  any  of  yourreadera  leanorheaid 

, le  TtoloDMlla,  whidi,  it  ia  aaid,  haa  juit 

Lmq  oonatruotad  by  Maiara.  Bogen  and  PricaUm, 
"**" — '~~*"'~'.^nama]y, a Tiolonoello  that  ***"  be 
~   "1  packed  io  a  caia,  tha  inaida 

..Moh  are  2tt.  TJin.  by  6lln.? 

Whan  piopaly  put  together  and  in  the  parlbimer'* 
hand,  tha  Inatrninant,  lam  told,  praaanta  quite  the 
nmal  apMannoe ;  but  the  tone  ia  imall,  though 
para.  CloaetacnitlnyraTealatbetaotthatthareare 
BD  ddai  to  it,  iBTa  whar«  the  inatrament  oomea  In 
ODDtaot  with  tha  ^yai,  the  back  oontequently 
allowing  ol  very  little  d(^  tor  raaonance.  It  b 
Mid  to  ha  moat  ingaoiooaly  oontrived,  and  well 
woiQkj  of  ftiaminaSm  by  all  intereated  in  iJia 
initinmeat.  Feihapt  tome  friend  in  Birmingham 
can  get  na  a  drawing  and  fnllai  deacdption  oTit. 


[332S6.1-TO  "Violin":  Inatructionj  for  bend- 
Ing  the  riia  or  lidaa  tor  a  violio  ware  given  in  tha 
"&tL"<d  Sept.  Hot  laatyaar. 

To  Hr.  Newland  Smith :  I  tear  yon  would  not 
mncfe  tniDTB  the  inatmmant  by  reyamiihing  it. 
Kor,  pcoMUy,  would  you  do  it  much  harm, 
judging  from  yoni  deaedptioa  of  it.  Bat  inataad 
of  Mndpaparing,  it  would  be  eaaier  to  take  the 
pieaant  ooat  OB  with  a  little  "  paint  ramoTer  "— a 
■tnog  alkaline  preparation— which  ihonld  ba  apraad 
on  the  Tamiah  and  allonad  to  remain  for  about 
half  an  hour.  Than,  with  an  old  nail-bruih  ud 
oold  watw,  wadi  off  tha  vamiah.  L«t  tha  inabu* 
mtmt  get  thonnghly  diy  betora  girina:  it  the  new 
oorering.  W.  Piokezlug. 


[33237.1— MiBi  yaan  ago,  when  "Lathoa  and 
Turning ''  flnt  apwared,  I  noticed  that  tha  wheel- 
catter  on  p.  ITS  (tint  edition),  might  have  been  ■□ 
conitmctM  that  tha  apindla  and  gearing  ihonld  be 
detachable,  lo  that  the  front  tacaot  the  dldea  might 
oarry  work  to  ba  milled  by  catten  held  in  the 
mandtel  ot  the  latha.  A  itrong  drPlar  requiraa 
gearing;  ao  doei  a  wh«el-cntt«r.  Will  not  tha  lame 
gearing  lerre  for  both?  For  holding  and  adjuitlng 
both  wheel-cQtter  and  driller  a  vertical  ilide  u 
needed ;  ao  alio  tor  holding  and  pieaentiiig  work  to 
cuttera  held  in  tha  mudTel.  Mar  not  the  mme 
TCrtieal  tlide  be  utiliaed  tor  theae  three  pnrpoaei  F 
Hie  preaent  deaigu  ia  an  attempt  to  combine  the 
tbraa  uaaa  without  detriment  to  eadi  other. 


twelve  monlha  ago,  when  the  oombination 
ady  bean  partly  worked  ant,  driven  in  the 
ij  by  meana  of  gearing,  Hr.  Mijnei  aent  ir  - 
an  of  a  wheel-ootter  he  had  made  with  _ 
■lide,  which  waa  driven  by  a  worm  and 
■inoe  then  I  learnt  that  Mr.  Hbiea  had 
ly  made  wheel-cnttaia  driven  in  that  way. 
thod  of  driving  has  a  imootli  ind  ailnit 


H* 


<Ea: 


ay  pleuant  and  powartuL  There  may  b« 
lore  triotioD  than  with  gearing ;  but  i*  '■ 
lie  and  oompacL  The  preaent  deaigu  _ 
«A  a  year  wo,  and  ia  an  attempt  to  graft 
tool  made  hj  Hr.  UOnaa  the  advan&gaa 
i  aboTB,  ao  aa  to  make  one  appllanoe  do 
da  cd  waA.  Hy  deaign  haa  been  adapted 
fOnea,  and  it  ia  now  Mug  manufactured 

ihowa  the  vaitiaal  alids  alimai  fixed  upon 


«nt  in  place  of  the  ninal  alida-tett;  thia 
ndatiou  of  the  appliance.  It  may  b«  fixed 
Ita  which  uiualfj  aeeure  the  alida-zeat,  or 
g  the  oenbil  hole  ot  ita  bottom  flange 
xilt  on  tha  tool-plate.  Thui  arranged  i£e 
ia  uaaful  tor  holding  woA  to  tw  mOIed 

Uw  la  aeen  at  Fig.  2,  mounted  upon  the 


PiO.  3. 

lide,  whioh  may  be  torned  toond  npon 
ant  to  act  on  work  upon  the  face-plate ; 
be  turned  partly  round  to  anit  the  angle 
''WheaL  a  outtv;  being  fixed  in  place  of 
rill,  and  fad  downwarda  upon  the  work 


the  drilUr  lecured  by  ita  cantral  hole  u[ 
tool-piste.  In  Fig.  '2  we  see  there  ia  a  the 
tare  hole  fm.  diameter,  bored  right  throu 
drilling  apindte ;  ao  that,  when  monntad 
toal-plata,  and  a  amall  self-ceutrmg  ohOO 
in  the  noaa.  the  driller  can  be  naed  aa  i 
lathe-head  tormakiDg  little  ecrewi,  &a,  tri 
psiB  ed  throDgh  the  spindle.  The  driving  ii 
u  dona  by  a  pulley  having  speeda  of  4iD.  ai 
bnt  thii  pnllay  con  be  exchanged  tor  the 
wheel  ihown  in  Fig.  3,  in  whicS  caae  the 
goaa  upon  the  worm  abut. 

Fig.  3  ihowi  the  diillar  ntiliaed  for  wheel-i 
&c.,  fixed  in  a  vertical  poaition  and  driven 
ilow  motion :  it  will,  however,  probably  b 


. .  the  worm-duift  and  pnllay  ia 
it  can  awivel  round  to  imt  the  bait,  or  it 
taken  off,  aa  appeara  in  Fig.  2. 

The  hole  In  the  drillm  into  which  the  i 
drilla,  and  cuttera  fit  ia  tha  amaUett  liia 
Morae  tapen,  and  ia  identical  with  that 
numdtel;  a  cutter  or  tool  can  therefore  ba 
up  in  the  lathe  and  naedin  the  driller. 

That  your  readara  may  form  an  idea  ol  the 
I  will  auppoaa  the  liand  i*  drivao  by  a  who 

at  the  lama  apaad  ;  we  have  then  the  ratioa  i 


S-.Vfji, 


there  being  20  teeth  In  tha  warm-wheel ;  thj 
at  SO  threada  par  minute,  \  »  80,  aay  27  i 
tiona,  and  |  x  SO,  aay  61  revolutiona. 


leailaii    eapi 
will,  I  iiope. 


■oon  reappear  among  ni 


[3^38.1— Thku  i«  no  publication  which 

to  yeara  looked  forward  to  with  la  mnoh  ' 

'naataa  your  Journal  ol  Science,  and  it  I  c 

Utile  to  Ita  leoorda  I  am  amply  rewan 

ins  an  advantage  to  humanity  for  every  in 

however  aSght,  to  bepreaerved.    It  w 

'  thing  that  led  to  the  locomotive,— 

'a  boy  of  a  boiling  kettle. 

— ' which  led  to  thai 


to  glTaliidit  li 
notpntOemc 


_  ._  ..  ktiona  reveal  great  facta  of  natui 

lead  to  great  improvamanta  In  eataUIahed  adi 
It  ia  an  acknowledged  fact  that  coincide 
ennta  I*  no  proof  ot  eaoBtion ;  yet,  nevatl 
It  m^  really  amount  to  atrong  preaumpti' 
danea  on  the  veiy  varae  of  proof. 

For  imtanoe,  agaa-Iamp  m  a  honae  or  a 
proof  humanity  baa  bean  at  work,  and  th 
int«ntIonwaa  to  give  light  whan  it  is  dark,  i 
~  ~  a   tan.   diaappeara— thar 

.__  -Bze  of  the  earth;  other 

eartiii  have  mare  mooni  in  proportion.    T 
I  minitsatly  an  intmtit 
I  ot  darkneu.     Human 
ita  oibit;  coonquently 
muat  have    been    acme   Being  who    did 
of  any  kind  doei  not  make  itaal 


the  abaolnta  eonnactian  between  the  laws  ot 
•oond,  and  geometrical  figures ;  evaiyionod 
gamut  making  aa  a  temptted  plate  in  fine  a 
own,  and  none  but  ita  own,  geometrical 
Once  eatabUah  aa  a  edsntiflc  deduction  the  ex 
ot  a  Deity,  and  all  thing*  here  and  hw 
except  an  Himatural  theology,  are  poeiible. 

It  1*  atated  that  the  smaOaat  thing  yet  diao 
ia  the  Infloenia  badllns.  In  one  paper  I  : 
cams  from  tha  decaying  corpH  ot  drowned  C 
when  so  many  were  awapt  off  by  the  inond 
Inanothec,  soon  after,  uiatit  was  tha  doat 
atmoaphare  from  the  neat  earthquake  wbio 
Krakatoa  to  bits  in  18S3,  so  unitiDB  tha 
cauaaa.  nu  volcano  blew  into  tha  an  oout 
badlli  from  the  boweli  of  the  eartb,  whi 
swallowed  and  gave  ua  severe  ooldi,  and  w 
also  attacked  hj  the  same  from  a  Chineae  son 
The  Hon.  B.  BnaaeU  holds  that  the  atnux 
of  epidemica  ia  ontenalile ;  that 
a  nUHvment  on  whioh  it  can  rei 
may,  it  is  a  fact  that  it  waa  the  sub 
remirk  during  tlie  Egyptian  Warl 
alter  the  heavy  cannonade  at  Alexandri 
nua  alter  the  subuqusnt  battles,  thai 
always  a   heavy   fall  ot   rain  at  Banbuty 

coinudance  ot  evaota  ia  no  proof  ot '- 

Thia  aeema  to  be  all  tot    Bnt 


lata 
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the  light  way,  the  unaiomatic  gas  may  be 
«t  tDto  the  streeta.     Besnlt,  zymotic  dia- 

»  conitraotion  of  aationomioal  teleecopoB, 
ym  haa  been  to  pat  the  dark  glass  for 
the  Sim  in  front  of  the  eyepiece.  Besnlt : 
lot  and  often  cradu,  to  the  danger  of  the 
nstead  of  this,  place  the  dark  glass  before 
ct-glass,  or  midway  in  the  tube.  Result : 
I  a  dark  glass  is  required  with  high  powers, 
instroment  does  not  get  hot,  the  heat  not 
mosntzated  by  objeot-gk^  at  all. 
oting  miorosoope  constmction,  there  is  a 
.tten  abont  high  powers.  Pat  on  a  16th  or 
ok  at  a  scale  of  a  batterfly ;  note  the  size 
t,  and  the  difficulty  of  a  background  illu- 
1.  Then  put  on  a  quarter  and  the  eyepiece 
orition~the  A  first  and  a  C  some  distance 
;  in  short,  make  it  a  compound  eyepiece, 
ote  the  object:  perfectly  distinct,  and  a 
.  background  illumination  with  mirror. 
Hale  equal  to  a  25th. 

yomg  readers  will  be  glad  to  know  some- 
te>ut  grinding  lenses,  which  are  too  ez- 
to  experiment  with  if  you  do  not  grind 
Ihe  ordinary  way  of  refining  down  eme^ 
ig  it  stand  in  six  different  glasses  is  weari- 
(ilaas  can  be  ^und  to  a  nearly  transparent 
a  common  wmte  marble  with  emery,  which 
I  finer  the  longer  it  is  used.  It  can  then  be 
.enough to  see  objects  through  on  carven 
ad  finShed  off  on  German  hone  and  rouge 
ipazati^ely  brief  period.  I<.  H. 

FI«BXirBE  OF  MIBBOBS. 

).]—Mb.  Holmes,  who  is  usually  a  very 
d  correct  observer  in  other  matters  besides 
rmg  of  celestial  objects,  makes  a  mistake  in 
203y  page  578,  in  supposing  that  an  angle  of 
degrees  is  required  m  testmg  mirrors  at  the 
qI  curvature,  as  regards  the  angle  of 
loe  from  the  line  normal  to  the  centre 
woolum,  and  the  relative  positions  of  the 
id  outtinff-off  screen.  I  find  that  I  usually 
th  the  iuuminated  pin-hole  from  l|in.  to 
n  the  edge  of  the  screen,  and  supposing  the 
bo  be  of  6ft.  focus,  i.e.,  144in.  radius,  he 
Itiie  angular  measure  much  less  than  l^  As 
oC  aaign  a  logarithm  to  one,  let  us  double 
mmtoDM,  then  :— 

-2,45939 


Why,  his  book  shows  the  contrary,  and  although 
we  have  advanced  a  good  deal  beyond  what  is 
described,  his  work  was  a  great  step  beyond  that 
of  M.  Foucault.  I  can  ^uite  understand  that  he 
would  most  likely  find  it  very  difficult  to  obtain 
suitable  i^lass  for  his  purpose,  and  had  to  content 
himself  with  some  rou^h  '*  pavement  glass."  It 
is  this  imperial  which  is  the  great  offender,  and 
is  so  prone  to  flexure. 

A  glance  at  the  late  Dr.  D.*b  machines  would 
show  that  he  took  great  precautions  to  insure 
regular  working  in  making  specula,  and  I  utterly 
refuse  to  believe  that  wim  the  continuous  move- 
ment of  the  speculum,  as  given  by  his  machine, 
the  indications  he  mentions  were  produced  by 
an  irregular  surface,  such  as  suggested  by  Mr. 
Galver.  There  miffht  be  some  irregularity  m  the 
curve,  but  it  would  be  an  error  of  revolution,  as 
he  himself  says,  owing  chiefly  to  local  polishing ; 
but  this  error  could  not  and  would  not  produce 
flexure. 

I  may  shortiy  have  something  to  say  about  the 
silvering  of  murrors,  but  this  letter  is  long  enough. 

J.  Llnaoott. 


PBOJECTILES  AND  THE  BOTATION  OF 

THE  EABTH. 

[33240.]— Mb.  H.  Waeb,  in  his  last  letter  (33202) 

Suotes  the  late  Mr.  B.  A.  Proctor's  formula  for  the 
eviation.  I  had  not  noticed  this  in  his  former 
letter,  and  my  back  numbers  are  sent  off  to  India 
when  I  have  read  them,  so  it  was  new  to  me.  I 
have  at  last  solved  this  curious  problem,  and  made 
it  agree  with  Proctor's  results  as  follows  :— 

In  the  diagram,  we  are  supposed  to  be  placed  at 
a  point  on  the  axis  of  the  earth  prolongea  south- 
wards at  a  great  distance  from  the  earth.    From 


VVe^t  ^ 


7,84104 ;  which  is  the  log.  sin.  of  23'  50'  4- , 
ttan  24'.  This  then  is  the  deviation  of 
adiant  point  or  screen  from  the  normal, 
■g  tiie  radius  were  Oft.  x  2ft.,  then  the  log. 
r36555  or  15'  50"  +  It  would  not  be 
to  make  a  testing  apparatus  so  that  the 
point  should  be  ^in.  only  distant  from  edge 
n,  and  I  will  later  on  do  this,  and  see  what 
i  baa  upon  testing.  I  may  say  briefly,  I  do 
flfaafee  any  difference  from  present  results. 
Suvar  apparentiy  has  never  seen  the  pheno- 
of  flamre  in  mirrors,  so  that  I  do  not  think 
tttlad  to  express  his  opinion  in  the  didactic 
kaadoptB  in  letter  33214,  p.  13.  Both  his 
•ad  MX,  Holmse's  supposition  would  be 
Id  move  consideration  but  for  one  damaging 
ad  tbat  is  that  a  mirror  which  devdope 
whan  first  tested,  after  being  placed  in  a 
ni^t  position,  appears  to  recover  itself 
I  loar  or  two.  and  the  flexure  indications 
m  largelT  redfuced  or  disappear.  As  Mr. 
knows,  the  12iin.  mirror  he  speaks  so  highly 
tv  83160,  p.  549,  was  one  I  re- worked  some 
iEjeazB  ago  for  our  friend  who  has  lent  it 
£b  a  private  letter  to  me  a  few  months  ago 
ions  hAvlDg  '*  seen  Yega  as  a  clean  disc  with 
'notion  rings."  Tet  i  believe  that  mirror 
isB  cot  from  common  material,  and,  more- 
it  it  alio  ahowed  indications  of  flexure  when 
HooJar  diameter  was  not  placed  perpendi- 
Ai  flie  pceaent  time  I  have  a  laige  mirror 
nhibita  flexure,  and  as  the  owner,  who  is 
maj  not  return  for  some  weeks,  I  will 
Mt  with  it  and  report  results. 
.ttnejaazB  ago  a  gentiemanin  the  North 
a  iDaeiihim  to  figure  which  he  himself  had 
.  This  was  a  thi&,  cast  disc,  and  supposed 
■itabia  for  the  purpose.  The  back^  being 
MBt|  gave  me  the  opportunity  of  testmg  the 
polanied  light  and  Xicol  prism,  and  I  found 
il  faidioalkms  of  strain  and  want  of  homo- 
.  TUi  gave  indications  of  flexure  in  just 
•  way  as  the  other  disc  I  have  mentioned. 
I  vefjarda  Bnglish  makers,  I  can  say  I  have 
Mwed  any  mxure  in  guaranteed  cufics  that 
laosivad  from  Meesrs.  Chance,  or  another 
the Borth-westem  district  of  this  country; 
Ihor  of  theae  firms  made  the  thick  disc  I 
it  spoken  of ;  but  one  of  two  cast  discs  I 
i  fiom  Sunderland  a  few  years  ago  burst 
Into  four  large   pieces  and  some 


ay  of  your  readers  suppose  that  a  man  of 
■itUlo  attainments  likethelateDr.  Draper 
mtSoim  his  optical  work  uniutelligently  ? 


this  position  the  path  of  a  ball  fired  vertically 
upwards  would  appear  to  follow  an  elliptic  curve, 
the  focus  bcdng  at  the  centre  of  the  earth.  If 
the  ball  is  projected  vertically  at  A  with  a  veloc^ 
U,  and  if  the  earth  revolves  with  a  velocity  Cf, 
the  resultant  Ywill be  V(U3  +  (^)<uidi3  will  bean 
angle  whose  slues  and  cosines  are  respectively  ^ 

and  --. 

y 

Now  if  we  turn  to  Tait]  andJISteele's  '*  Dynamics 
of  a  Particle,"  article  149,  we  learn  how  to  calcu- 
late the  exact  point  B  where  the  ball  falls,  and  the 
time  it  takes  in  its  flight ;  this  time  multiplied.by  the 
velocity  of  revolution  of  the  earth  gives  us  another 

Soint  P,  and  the  distance  B  P  «  D  ^ves  us  the 
eviation.  In  the  dia^;ram  the  ellipse  is  spread  out 
to  mfUce  it  clear,  but  m  reality  A  and  B  would  be 
much  closer  together,  and  A  B  would  be  practically 
a  straight  line,  and  tne  angle  a  (in  circular  measure) 
would  DC  the  same  as  its  sine.  Also  the  law  of  attrac- 
tion is  the  inverse  square,  and  fi  ■>  B^*  To  find  the 
time  of  flight  of  the  ball  from  A  to  B,  we  must  find 
the  area  of  the  sector  0  A  H  B  and  (see  Tait,  p.  132) 

multiply  the  result  by  -  *  This  h  has  nothing  to  do 

with  the  h  denoting  height  reached  by  the  ball,  but 
is  a  constant.  It  will  be  found,  p.  129,  to  be  V  B 
sin.  /3.  This  from  the  values  given  above  reduces  to 
R  C.  To  find  the  area  of  a  sector  of  an  ellipse  is 
very  troublesome;  but  the  curve  AHB  may  be 
taken  as  a  parabola  without  sensible  differenee,  and 

theareaof  AHB  will  then  be -.  AB.Aa     Ba./i. 

i5  «5 

The  remaining  portion  of  the  sector  will  be  K .  B  a 
The  time  of  flight  will  therefore  be : 

If  this  is  multiplied  by  C  (the  velocity  of  revolution) 


we  get  AP  K  2  B  a  +  f  A  a ;   bat  the  first  term 
■AB;tiiereforeBP-D»f  Aa,and2a-^  ^^"^ 


B 
Sht 

33B 


.0, 


or  ^^  (as  P  is  infinitesimal) ;  hence  D< 
R  R 

which  U  the  same  as  Proctor' s  -^^  (P  being  tiie 

drcumferenoe  of  the  earth)  when  multiplied  by  G. 
The  coefficient  of  C  is  constant,  but  C  varies  with 
the  cosine  of  the  latitude. 
Batii.  M.I.O.B. 


STTPEBHEATED  STEAK. 

[33241.]~The  following  notes  on  superheated 
stc»m  contain  some  points  of  much  interest  to 
students  of   steam^  and  especially  to  candidatee 

foing  in  for  exammation.    They  are  contributed 
yLord  Rayleigh  to  Nature,  and  the  author  says  :^ 

<*  I  have  noticed  a  curious  misai^prehenaion,  even 
on  the  pArt  of  high  authoritiee,  with  respect  to  the 
application  of  Gamot's  law  to  an  engine  in  whidi 
the  steam  is  superheated  after  leaving  the  boiler. 
Thus,  in  his  generally  excellent  work  on  the  steam- 
engine.  Prof.  Gotterill,  after  explaining  that  in 
the  ordinary  engine  the  superior  temperatue  is  that 
of  the  boiler,  and  the  inferior  temperature  that  of 
the  condenser,  proceeds  (p.  141)  :  'When  a  super- 
heater is  used,  the  superior  temperature  wiu  of 
course  be  that  of  the  superheater,  which  will  not 
then  correspond  to  the  boiler  pressure.' 

"  This  statement  appears  to  me  to  involve  two 
errors — one  of  ^peat  importance.  When  the  quea- 
tion  is  raised,  it  must  surely  be  evident  thu,  in 
consideration  of  the  high  latent  heat  of  water,  by 
far  the  greater  part  of  the  heat  is  received  at  tlie 
temperature  of  the  boiler,  and  not  at  that  of  the 
superheater,  and  that,  of  the  relatively  small  part 
received  in  the  latter  stage,  the  effective  tempera- 
ture is  not  that  of  the  superheater,  but  rather  the 
mean  between  this  temperature  and  that  of  the 
boiler.  An  estimate  of  the  possible  effidenoy 
founded  upon  the  temperature  of  the  superheater  u 
thus  immensely  too  favourable.  Superheating  does 
not  seem  to  meet  with  much  favour  in  pnmoe : 
and  I  suppose  that  the  advantages  which  mighs 
attend  its  judicious  use  would  be  connected  rather 
with  the  prevention  of  cylinder  condensation  than 
with  an  extension  of  the  range  of  temperature  con- 
templated in  Gamot's  rule. 

**If  we  wish  effectively  to  raise  the  superioi  limit 
of  tmnperature  in  a  vapour- engine,  we  must  make 
the  boiler  hotter.  In  a  steam-engine  this  means 
pressures  that  would  soon  become  excessive.  The 
only  escape  lies  in  the  substitution  for  water  of 
another  and  less  volatile  fiuid.  But  of  liquids 
capable  of  distillation  without  change,  it  is  not  easy 
to  find  one  suitable  for  the  purpose.  There  is,  how- 
ever, another  direction  in  which  we  may  look.  The 
volatility  of  water  may  be  restramed  by  the  addition 
of  saline  matters,  such  as  chloride  of  calcium  or 
acetate  of  soda,  in  this  way  the  boiling  tempera- 
ture may  be  raised  without  encountering  excessive 
pressures,  and  the  possible  efficiency,  according  to 
Gamot,  may  be  increased. 

*'  The  complete  elaboration  of  this  method  would 
involve  tiie  condensation  of  the  steam  at  a  high 
temperature  by  reunion  with  the  desiccating  agent, 
and  the  communication  of  the  heat  evolved  to  pure 
water  boiling  at  nearly  the  same  temperature,  but  at 
a  much  higher  pressure.  Bat  it  is  possible  that, 
even  without  a  duplication  of  this  kind,  advantage 
might  arise  from  the  use  of  a  restraining  agent. 
The  steam,  superheated  in  a  regular  manner,  would 
be  less  liable  to  premature  condensation  in  the 
cylinder,  and  the  possibility  of  obtaining  a  £pod 
vacuum  at  a  higher  temperature  than  usual  might 
be  of  service  where  the  supply  of  water  is  shmrt, 
or  where  it  is  desired  to  effect  the  condensation  by 
air." 

There  are  well-known  practical  objections  to  the 
superheating  of  steam  in  engines,  and  it  may  be 
there  are  others  which  militate  against  Lord 
Bayleigh's  suggestions:  hence  I  call  attention  to 
the  matter  in  oraer  to  elicit  the  opinions  of  those 
engaged  in  designing  and  making  engines. 

L.  T. 


BXFEBIMENTS   IN    ELEOTBOSTATIOS. 

—v. 

[33242.]— 10.  The  Elkcteophobus.— For  this 
experiment  a  piece  of  apparatus  called  an  **  electro- 
phorus  "  is  required,  the  construction  of  which  we 
proceed  io  describe.  The  body  of  the  instrument 
consists  of  a  disc  of  ebonite,  |pittapercha,  or  some 
resinous  substance,  about  1ft.  m  diameter,  and  from 
|in.  to  lin.  in  thickness.  The  disc  is  placed  in  a 
metal  tray.  The  ebonite  or  resinous  disc  is  provided 
with  a  metal  cover  about  3in.  less  in  diameter  than 
the  body  of  the  instrument,  and  having  in  its  centre 
an  insulating  handle.  We  can  perform  with  the 
electrophorus  the  following  experiments.  Rub  the 
ebonite  or  resinous  disc  with  a  piece  of  flannel  or 
fur ;  put  on  the  cover ;  touch  the  metallic  part  of 
the  cover ;  raise  it  by  the  insulating  handle.  We 
find  that  the  cover  has  acquired  the  power  of  at- 
tracting small  bodies  like  the  ezdted  glass  rod  do- 
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[76592.]— DeafheM  and  Other  AilmentB.— 
In  uBwer  to  *'  Safferar,"  take  the  flat  hand  and 
rub  the  cheek  and  the  ear  around  nntfl  it  ia  qoite 
hot,  and  in  the  same  way  the  top  of  the  head,  at 
least  morning  and  ereninff.  As  i  rub  the  whole  of 
my  l>ody^  take  from  SOmin.  to  46min.,  as  stated 
baore.  The  bnuh  is  an  ordinary  fleah-bmsh,  but 
I  should  not  advise  the  use  of  same  at  first,  only  a 
rough  towel.  The  head  ought  to  be  washed  every 
eight  or  ten  days,  and  wdl  rubbed  aftvwards. 
The  head  should  not  be  covered  in  the  house ;  if  it 
is,  the  cap  or  hat  should  be  very  light  and  per- 
forated. I  would  further  advise  you  not  to  eat  salt 
or  pepper  at  meals,  as  they  produce  too  much  heat 
in  the  mterior,  and  it  is  not  necessary  if  the  food  is 
properly  masticated.  Salt  causes  with  many  per- 
sons scurvy  and  akin-diseases.         A.  C.  Enoebt. 

[76601.] —Power  of  Engine.— The  "power" 
of  an  engine  can  be  estimated  by  the  simple 
formula  2  APRS,  which  is  easily  remembered. 
Multiply  twice  the  area  of  the  cylinder  (or  piston) 
bjr  the  pressure,  the  number  of  revolutions  per 
minute,  and  by  the  length  of  the  stroke  in  feet,  and 
divide  by  33,000.  Deduct  about  one-seventh  for 
friction,  and  there  jou  have  the  "  power"  which 
the  engine  should  give.  Whether  it  will  is  another 
matter,  as  there  are  "  leakages  "  of  more  than  one 
kind.  "  W.  S."  does  not  mention  either  speed  or 
pressure  —  both  important  factors  in  estmiating 
**  power."  •  T.  L. 

[7660e.]-H.P.  of  Engine.— "New  Reader" 
does  not  give  the  number  of  revolutions,  but  he  can 
calculate  the  power  by  means  of  the  formula  given 
in  reply  76601.  T.  L. 

[76603.]— Pin-hole  Camera  for  Copying 
Plans. — A  plate  15in.  by  12in;  is  rather  a  large  one 
to  work  with  a  i>in-hole  camera.  My  experience 
of  pin-hole  work  is  that  the  results  are  very  (what 
photographers  term)  fuzzy.  I  daresay  your  sug- 
gestion, with  very  long  exposure,  mignt  be  carri^ 
out ;  but  I  think  your  plans  would  require  so  much 
touching  up  and  uning  out  afterwards  as  to  prac- 
tically amount  to  maSdng  entire  tracings. 

A.  £.  D» 

[76606.1— Chalk.— Tes,  this  can  be  made  by 
blowing  through  lime-water ;  but  not  in  the  forms 
of  foraminifera  or  molluscs.  What  is  it  that 
puzzles  you  ?  Is  it  the  simple  fact  tiiat  the  same 
substance  can  be  produced  in  such  «li—'tnii<|.T 
manner,  or  that  inorganic  matters  are  deposited  in 
various  forms  under  the  influences  of  organisms? 
If  so,  the  same  applies  throughout  all  organised 
nature.  A.  £.  B. 

[76605.]  — Chalk.— Question  asked  is  "Can 
ohalk  be  made  by  breathins  into  lime-water?" 
The  answer  is.  Certainly  not !  Chalk  is  a  natural 
podnct,  and  cannot  be  made.  Might  as  well  say 
that  by  putting  the  elements  found  in  the  flesh  of 
an  ox  into  a  oasin,  and  stirring  them  up  with  a 
spoon,  a  rumpsteak  could  be  made.  Or  to  put  it 
another  way,  by  taking  so  much  carbon,  hydrogen, 
sulphur,  dirt,  &c,  coal  oould  be  made.  The 
statement  referred  to  is,  however,  often  made  in 
textbooks,  which  nowadays  are  unfortunately  too 
much  richauffta  of  one  another.  F.  G.  S. 

[76605.]  — Chalk.  — If  any  candidate  for  the 
S.  and  A.  exam,  should  be  asked  this  question,  I 
would  advise  him  not  to  say  that  the  precipitate 
formed  when  lime-water  is  breathed  into,  or  carbonic 
add  is  forced  into  it,  is  chalk— unless  he  qualifies 
his  answer  by  explanation.  It  is  not  diatk,  but 
carbonate  of  ume.  Chalk  is  almost  entirely  car- 
bonate of  lime ;  but  it  cannot  be  produced  artifi- 
cially. It  may  be  said  that  if  the  lime-water  ia 
made  from  duuk  lime^  the  precipitate  will  be  chalk 
too.  There  is  somethmg  to  be  said  for  that  view ; 
but  if  the  lime-water  should  have  beoi  made  from 
stone  lime,  there  Ib  not  much  chalk  about  the  pre- 
cipitate. Take  a  piece  of  chalk,  split  it,  and  scrub 
it  with  a  brush ;  then  examine  wiUi  a  glass,  and 
see  if  it  is  not  vastly  different  ttom  the  Imie-water 
precipitate  which  many  of  the  textbooks  call  chalk. 
A  mare  is  a  horse,  but  a  horse  is  not  necessarily  a 
mare.  Verb.  sap.  These  remarks  for  the  benefit 
of  students,  as  some  examiners  do  really  try  to  test 
the  extent  of  their  knowledge. — Jubab. 

[76605.]— Chalk.— Chalk  is  carbonate  of  lime ; 
chemically  described  as  Ca  (calcium),  C  (carbon), 
O.  (oxygen  3  times).  It  is  composed  of  oxide 
of  lime,  which  is  CaO,  and  carbonic  acid,  which 
is  00^;  and  if  you  apply  great  heat  (as  in 
making  quicklime  in  a  hmekiln),  you  separate  and 
drive  off  the  carbonic  acid,  and  leave  only  the  CaO, 
which  is  quicklime.  If  this  ouicklime  has  water 
thrown  on  it,  it  gives  out  great  heat,  and  becomes  a 
powder,  and  is  then  useful  for  mortar.  If,  on  the 
other  hand,  it  is  simply  exposed  to  the  atmosphere, 
it  extracts  the  carbonic  acid  from  the  atmosphere, 
and  becomes  carbonate  of  lime  again,  and  in 
Gloucestershire  this  is  called  air-slaked  lime,  and  is 
useless  for  mortar.  "  Veritas  "  asks.  Can  chalk  be 
made  by  breathing  into  lime-water  ?  In  one  sense 
no,  ana  <n  another  sense  yes.  No,  because  the 
question  assumes  the  making  of  something  new; 
yes,  because  lime  is  in  the  water,  and  the  carbonic 
acid  expeUed  from  our  bodies  every  time  we  breathe 


combines  with  the  lime  in  solution^  and  forms  car- 
bonate of  lime.  This  same  oarbomo  add  which  we 
expel  on  breathing^  is  the  source  (at  least,  one  of  the 
sources)  from  which  the  plants  get  the  carbon  of 
their  structure.  Z.  T.  X. 

r766l4.]— Leaded  Glass  for  Windows.— Use 
ordinary  solder  in  the  usual  way.        Nxtn.  Dob. 

[76615.]— Bleotro-Kagnet.— I  find  that  in  my 
re^ly  last  week  I  omitted  to  mention  one  important 
pomt— viz.,  connect  the  two  ooils  up  in  carallel. 
The  wire,  10  d.c.c.  runs  about  six  turns  to  tne  inch. 
You  will  want  about  200  yards  on  each  leg. 

B.  C.  BOTLE. 

[76022.]— Products  of  Combustion  of  Gas- 
Stoves.— Mr.  Fletcher  is  well  able  to  defend  his 
statement  as  to  Bunsen  burners  and  common 
burners,  and  I  will  not  interfere  with  his  speciality. 
But,  as  many  years  ago  (many  more  years  than  I 
care  to  state)  1  had  tnree  gas-stoves  m  which  the 
products  of  combustion  were  condensed,  I  reply  to 
this  portion  of  **  A.  S.  L.*s  "  letter.  In  my  younger 
days  the  stoves  in  question  were  not  known  as 
Clark's  siphon  stoves,  and  here  I  would  remark 
parenthetically,  I  never  in  old  times  heard  of  more 
than  one  kind  of  stove  until  the  patent  expired, 
and  then  the  number  of  siphon  stoves  became 
legion.  In  the  ori^al  stove  no  portion  of  the 
products  of  combustion  came  out  at  the  top  of  the 
stove.  Everything  besides  the  condensed  liquid 
came  out  at  the  bottom  over  the  tray  which  caught 
the  condensed  liquid.  There  was  no  smell  from 
these  stoves.  They  were  certified  by  (if  I  recollect 
rightly)  Yeitch  as  oeing  the  only  stoves  in  whidli 
gas  could  be  burnt  without  hurtmg  the  plants,  and 
(again  if  I  recollect  rightly)  it  was  certified  that 
the  plants  nearest  the  stove  throve  best,  and  this 
was  attributed  to  the  carbonic  acid  which  was  not 
condensed,  and  which  is  one  of  the  chief  plant-foods. 
The  clearing  up  which  '*  A.  S.  L."  wants  is  to  get 
good  wdrk  m  the  stoves  and  good  joints. 

Z.  Y.  X. 

[76623.]— Cement.— "  Coaguline,"  or  "  Derby 
cement."  B.  C.  Boylb. 

[76623.]— Cement.— Had  not  "Thomfield" 
better  warm  his  tortoiseshell  box,  and,  by  pressure, 
force  the  silver  plate  wholly,  or  partially,  into  the 
lid,  and  then  begm  to  talk  about  the  cement  to  hold 
it  ?  If  treated  as  I  have  suggested,  the  cement  need 
only  be  good  glue,  or  shellac  glue,  or  any  other 
good  cement— say  '*  Diamond."  Z.  Y.  X. 

[76623.]— Cement.~Perhaps  the  best  cement  for 
the  purpose  will  be  marine  glue,  as  the  temperatun 
necessary  to  melt  it  will  be  lust  sufficient  to  enaUe 
it  to  bite  into  the  tortoiseshell ;  but  the  silver  plate 
can  be  stuck  on  with  shellac  or  with  thick  copid 
varnish,  Canada  balsam,  and  some  other  of  the  well- 
known  cements.  I  think  marine  glue  will  give  the 
most  satisfaotory  results.  Nxtn.  Dob. 

[76624.]— Telegraph.— Connect  up  your  needle 
and  keys  as  follows— you  will  require  a  battery  at 
each  station  and  two  line  wires :  Connect  ttie  top 
bar  of  keyboard  to  copper  or  carbon  pole  of  battery, 
the  lower  one  to  zinc ;  at  the  other  end  make  same 
connections.  Now  carry  a  wire  from  the  end  of 
left-hand  key  through  coil  of  home  needle,  thence 
run  a  line  wire  to  the  distant  needle,  other  end  of 
needle  coil  to  be  connected  to  ri^ht-hand  key  of 
Uiis  further  station.  The  second  Hne-wiro  should 
be  connected  to  right-hand  key  of  No.  1  station  and 
carried  to  station  No.  2,  where  it  should  ultimately 
be  connected  to  the  left  key  of  this  board.  See  that 
you  connect  the  proper  side  of  needle- coils,  so  that 
when  any  of  the  keys  are  pressed  both  needles  point 
in  tiie  same  direction.  Micx. 

[76625.]— Armature  Punchlnga.— You  evi- 
dently mean  tinplate,  not  block  tin.  The  objections 
to  the  use  of  tmplate  are— 1,  that  most  ef  this  is 
now  made  of  mild  steel,  and  armatun  punchings 
should  be  of  soft  iron ;  2,  the  coating  of  tin  would 
not  dispense  with  the  use  of  mica,  &c.,  as  the 
punchings  should  be  electrically  insulated  to  mini- 
mise the  Foucault  currents ;  3,  the  space  occupied 
by  tiie  tin  would  be  better  filled  with  iron. 

B.  C.  Boyle. 

[76625.]— Armature  Ponohings.- You  could 
make  a  laminated  armaturo  out  of  tinned- iron 
sheets ;  but  this  would  not,  as  you  imagine,  supersede 
the  use  of  an  insulator  between  each  lamination  (if 
such  be  needed),  since  it  is  not  magnetic  con- 
ductance that  is  detrimental,  but  cross  ''eddy 
currents  "  of  electricity,  and  these,  of  course,  would 
pass  as  readily  through  the  tin  coating  as  through 
the  subjacent  iron.  S.  Bottove. 

[76626.]— To  Mr.  Linscott  and  Others.- 1 
am  sorry  I  cannot  give  you  exactly  the  information 
you  ask  for.  I  have  seen  spectacle  lenses  made, 
and  I  know  the  convex  lenses,  at  any  rate,  aro 
nibbled  into  shape  with  soft  iron  nippers;  but 
either  kind  must  oe  trimmed  up  on  a  rovolving 
stone  and  water,  or  on  a  metal  disc  (zinc,  iron,  or 
brass  would  do)  with  sand-and-water.  The  lenses  aro 
generally  made  some  dozens  at  one  time,  on  a  large 
tool  or  block  ;  but  they  must  be  edged  singly,  and 
practice  makes  the  work  ea!»y.  J.  Linscott. 


[76633.]— Charging  Biohromate  Battery.— 
Charge  porous  .pot  (zinc)  with — Sulphuric  aoid 
1  part,  water  12  parts.  Double  the  amount  of 
bidiromato  in  outer  cell  (carbon). 

B.  C.  BOTLE. 

[76633.1— Charging  Double-Fluid  Bichro- 
mate Cell.— You  will  get  the  best  results  by  using 
no  killed  spirits  at  all  in  the  zinc  oompartment 
The  best  fiuid  is  water  i-pint,  oil  of  vitriol  ^  \if 
weight.  S.  BoTTO^n. 

[76635.1- Bngine  for  Light  Work.-"  A  Tss 
Years*  Subscriber  "  should  use  the  new  patent  gss- 
engine  iUustrated  in  "E.M."  of  Oct.  16.  I  dttO 
be  pleased  to  show  him  one  at  work,  vrith  reocot 
improvements,  at  the  Sherborne  Electric  Installa- 
tion, and  can  highly  recommend  this  form  of  SDmns. 

E.  B.  Dale,  A.LE.E. 

[76636..]— Begulators.— Use  a  water  regulator 
in  primary  circuit.  To  make  regulator,  fix  a  pisea 
of  glass  tube  about  4in.  long,  ^in.  base,  upright  oi 
a  wdod  stand ;  put  a  piece  of  platinum  wiro  thzoii|jk 
tiie  stand,  so  that  |in.  projects  up  into  bottom  of 
tube ;  nearly  fill  tube  with  water,  fit  a  cork,  inti» 
side  of  which  several  nicks  have  been  cut,  into  top 
of  tube,  push  a  piece  of  platinum  wire,  long  enooga 
to  reach  bottom  of  tube,  through  cork ;  oomiicl 
bottom  wire  to  battery,  and  the  jlong  wire  ihtaa^ 
cork  to  coil.  On  pullmg  up  this  wire  the  eaznst 
will  decrease ;  push  it  in,  current  increasee. 

B.  C.  BOTUL 

[76638.1— Amalgamating  Zinc  Flat6S.~Ia- 
merse  plates  for  a  short  ti'me  in  dilute  sQlphmfe 
add,  then  rub  over  with  mercury.  Use  flannsl  or 
old  toothbrush,  as  mercury  is  deleterious  to  tkt 
skin. 


[76G38.]  —  Amalgamating  Zlno  Plata*.— 
Make  a  solution  of  one  of  sulphuric  add  to  U  of 
water ;  wash  your  plates  in  strong  soda- wator  f^ 
rub  the  mercury  on  the  plates  with  an  oldtooft 
brush.  E.  J.  W. 

[76638.]  —  Amalgamating  Zino  Plates.— 
Clean  the  plates  ftee  from  grease  of  aiur  kU 
Have  the  meroury  and  sulphuric  add  and  Wi4v 
(10  to  1)  in  a  shallow  dish.  Dip  the  platss.inl 
with  a  piece  of  stick  with  a  mop  of  ootton  or  nM 
rag  rub  on  the  mercury  and  drain  off  all  thai  vB 
come.  B.  P.   * 

[76638.1— Amalgamating  Zinca.— Clean  joff, 
zincs  nicely  with  a  littie  soda  dissolved  in  hot  wate .  . 
Binse.     mw  procuro  a  saucer  containing  loihjf'* 
spirits  of  salt  to  i-pint  of  water.    Put  in  it  a  gloWl 
ox  mercury  about  as  big  as  a  hazel  nut,  "wnjM 
zinc  plato  in  a  saucer,  and  with  rather  hatoalt 
brush  rub  the  meroury  over  the  plato  of  sine  Ui', 
shines  like  a  looking-glass  all  over.    Stand  It  tl  '. 
drain  in  a  basinful  of  cold  water.       S.  Bonon.     ^ 

[76638.1— Amalgamating  Zinc  Plates.— llfc:  j 
is  bsst  effected  hj  pladng  the  zincs  in  a  low,  M. 
dish,  fiUed  with  diluto  sulphuric  add  (1  to  lOj^idP 
then,  when  zincs  aro  quite  dean.  rabUng  a  glulw;  1 
or  two  of  mercuij  over  the  pJates.    ScniD  ttiM' 
with  an  old  tooth-brush,  or  pieoe  of  rag,  untfltt^^ 
an  covered,  presenting  a  uniform  silveced  l9|aB^ 
ance,  and  then  they  aro  zssdy  fbr  use. 

a.  £.  Nswiiiim-SianL   J 

[76638.1— Amalgamating  Zino  PlatM.-lhi 
surface  of  the  plato  must  first  be  deaned  by  dipping 
in  diluto  hydrochloric  or  sulphuric  add.    Nowtisi 
rag  at  the  end  of  a  stick,  and  rub  the  mttvoff 
wdl  over  the  surface  of  the  zinc.    The  latter  shoaH 
now  have  a  bright,  silvery  lappearanoe.    QomT*;-^ 
have  read  that  "  if  the  merourv  is  rubbed  with  m^k 
baro  fingers,*'  it  is  dangerous.  Is  this  so  P— as  IlM*^' 
often  knowii  it  to  be  done  without  any  inioiioii 
results.  A.  D.  8. 

[76638.]— Amalgamating  Zino  Platea.—^ 
Scour  the  plates  dean  with  sand  and  water ;  layifc 
flat  dish,  and  cover  with  water  20  parts,  saiphnnHj 
sdd  1  part.  Pour  a  small  quantity  of  meroviv  CW 
plato,  and  rub  it  about  with  a  bit  of  rag.  If  thoB| 
aro  patdies  whero  the  mercury  woirt  **taka^ 
scour  with  sand,  and  try  again.  Caution :  Dovf 
leave  the  plates  piled  one  on  another,  or  you  wS 
find  great  difficulty  in  getting  them  apart  witho# 
breaking.  B.  C.  Bona. 

[76638.]— Amalgamating  Zino  PUtaa.— Tb 
aznalgamato  new  zinc  plates,  rods,  or  ovlinders,  Bsakl 
a  solution  of  diluto  sulphuric  add— add  1  part,  "  "" 
10  parts ;  add  add  to  water.  While  this  is  i 
immerse  the  zinc.  At  the  bottom  of  the  vessel 
taining  this  solution  thero  must  Im  some  meromy^ 
the  zinc  must  come  in  contact  with  the  merouiyi 
and  if  constant^  roversed,  the  merourjr  will  zu 
over  the  warm  zinc  fairly  well.  Now,  with  a  «jn 
brush,  go  all  over  the  zino;  you  will  then  havag 
beautiful  amalgamated  zinc.  If  you  cannot  gel  a 
wiro  brush,  use  a  plate  brush;  but  vou  wiUnal 
make  as  good  a  job  of  it,  and  it  will  take  very  moflh 
longer  to  make  a  decent  job.  Zincs,  after  hai^| 
been  used,  can  be  served  similarly.  A  litUe  expen* 
ence  will  soon  put  you  right. 

Lewiaham.  S.  B.  Bonney,  Electroplater. 

[76G39.]—  Psoriasis.  —  "  X."  will  do  weQ  tl 
obtaia  for  local  application  an  ointment  made  O 
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the  liz*  of  wires  will  mioatea,  tkea  fitter.    Fiecipiblte  from  the  flltnte, 

One  tornioh*  U«e  W  menu  o*  (NH.1^0,.  the  C»0  in  the  toim  ol 

R   C   BovLB.  iCO..    Collect  the  latter  upon  >  leooEd  filtorol 

...  too  WD  uh.  and  wuh:  dry  the  filter  pkpar  with  the 

[76660.]-Coll-WIndinff,-"IUpiatty"    h»i   »  „„4U  oowitity  of  C«CO,  •dherinB  thereto,  ineinerslo 

_  long  and  loDRh  job  in  hum,  demanding  more  »kiU  ,,„  .^onaaa  burner.    By  thu  procMS  p»rtof  the 

.]— Psorlada.  — Ai  >  paiill  of  Uebrk,    tad  patience  thui  the  &yert^{e  amataur  poaesHi.  -^q  ^iUiuvebeen  reconTerted  into  CaO  hauce 

B,  ud  Kapoai,  I  h»Te  had  eoniiderable    ilill.  imprUed,  u  I  suppoie,  by  the  ambi^on  of  ['^  ^  n««»aiT  to  leelore  the  lost  CO,.    Uoiiten 

M,   ud  reoonunaod  the  foUowmg  treat-     oaating  Ji  record,  he  may  Bucooed,  and  nil  wUiwirfi  _itj,.(BW  drone  of  water,  adding  a  little  powdered 

Bxtunally,  tar  diluted  with  lard  or  cod     lim  good  epeed  and  offer  him  thair  beet  connHal.  lyu  ^  qq      |^  („   mboat    12^  C      and  weisfa. 

intanally,  liquor  areemoalii  in  doaea  from    Here  ia  mine  :  Doo't  attempt  high  epeed.    A  coU  ^^^l  yJU  moeem  nntU  the  weight  i*  ooiutaot, 

faar  minimi  thrM  timni  m.  d»».  nr  iodide  oi    with  aslb.  of  No.  38  and  40  wire  rouat  neoeeaanly  i^i^i  the  w«ght  of  the  filter  Mh.    To  make  mm 

■eaaday.       liBva  many  sBoliona  and  thouaanda  of  tumovara.  ttat  all  the  linw  ba»  been  extracted,  dry  the  originil 

n  sn        Sappoee  each  aeotion  to  haTe  100  layera ;  then  each  ^^-^^  „^  j—jn  ignite,  repaatiiig  the  prooeai  M 

wiU  have  100  tnrnoTer..     How  it  »  luat  at  the  end  »,„^  intu  ff,  .ojatioii  gi™  HO  predpitate  with 

)r  tomover  that  the  difficulty  !ie«.   If  u„„o„ioni  oarbemate.  H  my  tronWo  i«  eipetienoed 

m  in  diet  w  uaMt*.    n.  my  ezpanance    ;- — -.-.™-ja«faUy  and  evenly,  and  oaohturaoJ  ^    j^^  ,^^t  ^tU„g  4„iu,g  the  ™ra«oD,  flrrt 

MtadbTttehDmce>>path  with  far  greater    the  wire  l«d  down  closely  anS   pa^aUdto   the  ^k.  ^e  aam.  into  a  pat  with  dl.till«f  water,  allow 

hao  bjany  otheriy^em;  but  there  i.  no    preTioua  ton.  Uie fidlowmg  Uyar  cuinot  be  woond  ^  to  set,  then  diaintegrato  :  it  will  not  .et  again. 
tdaadnoYpedficforallc^  andtheaame    on  BTanly.  and  this  trouble  goes  on  moreaamg,  and  "  I.C.J.,Jmr». 

'^.^:^^^^^r£  EssHiS'!?l'^Si  jri^s^^^^^s^:^ 


thickneag  of  the  tube  coTsring  the  primsiy,  laid   work  for  » treadle,  and  the  ci 


eparataly 

.    ,_ _Ube    OOTSnuE   w   ynuitsy,   j»iu     "«<.»  *«  —  — — — ,  —  . -— ^  --■;  -"   - 

.1— Sknlt  la  I>7namo.-At  page  78  of  aonias  an  old  wooden  hoi  and  turned  by  hand,  than  Thob.  JTLBICh™. 

dmonol  "The  Dynamo,"  you  wlTi  sea  cut  ih  a  lathe  by  taot,u  the  jobwiU  probably  lulmany  [7i)G68,]— Olroiilar  Saw.-'A  141d.  oiionlu  mw 

ng  eounaolionB  of  ahunt-wooad  dynamo,  daya  and  be  taken  up  and  relinquished  many  timet  j,  (qq  large  to  diife  with  the  toot.    I  hate  one  Sin. 

gMjOQTi  the  same,  if  it  does  not  then  woik  before  it  ia  fioiahed.    The  wooden  b^x  oontaining  diameter,  which  ia  as  large,  I  am  lore,  as  anyoo* 

void  on  the  fuUoiriDg  oaoaes  ;— lat,  It  ia  all  acoeeeories  oan  be  more  eaifiy  set  aside  than  a  ^guld  care  to  uae ;  with  thia  I  can  Jiut  manage  to 

idiDtlf  magnetised;  S   ox  10   bichromate  lattie  oonld  be  cleared.    On  the  abaft  fix  a  break,  or  cut  3in.  stuff.    For  this  work  "ANoiloe"  most 

Iha  needed  for  thia  purpose,  and  they  mutt  a  catch,  or  drive  loosely  a  pin  throogh  it,  dovninto  h^ve  his  taw  In  good  order,  and  a  heATV  fly  wheel, 

sdinaeiiss.  2ad,  Youaredrinngthearma-  the  wooden  end  of  the  box.    This  will  enable  you  ^  ^ot   be   afraid   of   hard  work.     Foot-power 

mong  way.    Try  to  rerBne  the  rotation,  to  ttretoh  the  wire  when'  at  the  end  of  a  layer,  circular  aaws  are  most  osafnl  for  light«  work  than 

r  |iT«i  onirant,  and  you  with  to  be  abia  whilst  it  is  covered  with  paper  and  bntahed  over  the  above.                                                S.  Loso. 

t  b  the  original  direoKoD,  you  need  only  with  wai.    There  eiiat  varioos  auto matio  winding  ,-..„  -,    ■n.™^    v.^a.     i„  r<„>h>Hrinir  I.e. 

»«F.M.wir«  trem  the  bruahee,  and  re-  machinea.    I  have  aome  by  Tarley  and  other  makers ;  ,  t^^^^ "  V  ,^?  ,k  ,",  .  ,  ^f  S^^.^^Tnf 

S.!3s,^-'"*-i^B^"-  )i:'^xs:i!i'\^,i'r'i£^^.  sri-.i'.r^J£4£^£f&s 

—  ._  .V.  1. —  — i-k.  ,        , „  ,    ..__,_  ..^.  L-u  .^__.„  '76672.1-D»iiLp  Handa.— Take  of  tinotcre  of 

^   .      J    ., :._^,. ...     Mix,ana 

uaing,  and 
atronglj.     The 

-J"-,-—"  '™*"—  ""  — — 6  ~.«.  juindas  fast  at  tr       -        -  " " "   °   ' '-      "    " ' 

riaplynonssnse.                      B.  F.  „d  ey^  being  ii  ._._     „    , 

S.}-OrlndatonB  Oement.— A  cement  foi  acquire  the  necessary  aptitade.    As  to  the  waxing  rTfifi72  1  — Damn    Handa —"  Cosmos  "    had 

lBli>drtOn«,  to  be  nsed  (or  ras™  or  amall  of  the  wire,  that  can  he  done  whUtt  wmdiug  by  J^i^^^^t^^'^^  „,^  hi,  trouhls«me  mwa- 

OHi  be  made  aa  foUowa  :  Waahed  ailiciaui  paanng    it  under  a  pulley  routing  m  a  basm  ol  ^^      A  ootb  f  m  a  mod  aooetite  miabt  be  found  in 

sr^.i.-^*'^^'^-  "•"«"'«.  (r^-'"'iif^''.^"p''^'^^^'-r,'^r'-,':ffi-J'  ^tingth^t^^tS^oTf-^  A^ 

■Id  mto  the  land  white  warm.    Binoi7  may  thus  enters  the  coil  warm,  and  wiU  be  weU  bedded.  ™  £.  i(,„  i,  fa,  manr  the  yonng  lady  wTwee 

ttntod  for   aand.    A   kiln-drying  la  not  The  difference  in  the  size  of  the  wire  wfU  not  mate-  ^^fliS  '^™  STWwUtt  (!)  Jmolion 

L ^^                                     L^^    .  rially  aflMt the dfid«lOT  of  the  ooi^.    When  wind-  ^^S  UsttT BTpeSSSTS^d"    l^^ttS 

Mnitli.                                    W.T.A.  tag&..eotioMjtiswefitopl««thetMck.rw^  Il^T     DTnTt  attemptMSnt  in  that  whid. 

l;l-Wtodi»»Dynamo.-Put6or6oz.ol  '","'"  °^*^  tf^' ■"^- *^!.?^w^h^™T^J;^  nature  wishes  to  rej.*,  Bka  the  man  whose  safety- 

■^  «ld  SlbTNo.  22  on  F.M.'..    Conned  ?"'y.'   "^'^^ '^".'^"L"         ^   ^    ,w*!f^„M  vjve  annoyed  him  by  lotting  aUttlo  steam  pasiout 

ML    8e.alsoreplyJ6641.     S.  Bottohs.  ''*™5  iT.''.?*,.^™^   ^l   1^;.  ^™i™  of  the  boili,  «.  he  plugged  it  np ;  result  WM  one 

■  an  Bdng  are  about  right,  so  I  can  onlj  jointa  ahould  aot  only  be  soldered  with  rodn,  oi  CTrTTf  «,-  ^                 '                    EtiaaBl 

I  ttat  joor  inniUtiOD  it  defMUto,  or  thai  well  washed  if  apirita  are  employed,  but  partioulai  """^  oi  we  au. 

*•  a  iKwk  in  jonr  seoondar;  wire.    Tht  oare  should  be  taken  that  no  ends  project  (as  point)  [76673.1— Acanmnlatora.— Yea,    pottihie,  but 

rtvaSB  pdmary  and  seoondary  should havt  attract  B.},  but  have  a  hit  of  ribbon  or  other  silk  "don't."                                           B.  C.  BOTLX. 

ApHtdhned.    For  anoh  a  Bn;all  ooU,  yoi  tisaue  doubled  over  them.    Needless  to  say,  thai  rTBeTtl-Oompottnil  Lannoh  «nginB.-Alter 

*«ipac*togetmndimorethan  Am.spark  before  pladng  the  aeotiona  on  the  primary.  Ihej  tei  years'  experience   with  lannohes,  1  am  oom- 

Aaosadnssr,  wbuh  it  appears  yon  havi  ihoold  be  tested  by  a  galranometer.    The  joining  pgU^  (g  say   No  more  high-piesaure  engine  for 

jntoa.    Tiyfifty  sheetaof  tinfoJ,  2ui.bj  np  of  the  tecUons  is  an  important  matter.    I  havi  Jn^Ths  compounds  are   heat :   the;  coat  less  in 

i«lsand  with  paraffined  bank-post  paper,  described  that  in  detaU  in  the  >■  E.H."  a  couple  ol  j^ti   ^re  muoSdaaner,  aa  there  ia  no  exhaust  to 

S.  BOTTOsa.  years  ago,  and  it  will  probably  also  bo  found  m  Mr.  ,j^  (he  faces  and  spoil  the  dothet  of  thoee  on 

J.]-Bloyole-I*>np  Oil—One  pint  of  th.  Bonney^t  book  on  "Coil     Maying       which,  th«  -f,,^,^.   they   an   noiseless,  and  can  be  used  for 

■Aeola*  oil  to  one  gill  of  kerosene.    Thii  reviewer  says,  embodies  nearly  all  the  exponenoi  ghooting  bicdt.     If  the  condenser  is  fitted  ontside 

■  JOB  a  good  light.                      E.  J.  W,  gained  by  ooil-makors.                     A.  CiPLUzi.  of  the  hall,  the  oost  of  converting  a  high -pressure 

-T.lmlumB.-No.    I  should  say  thai         [7  6661. 1-Hlootro- motor  .-Your  bell-wire  wDl  engine  into  a  compound  is  not  very  great     U  the 

U  tE^SSmnm  itt™«^«.  tub*  dowellonough  for  making  this  toy  motor.    As  tc  condenser  it  fixed  round  the  stem  m  ^e  with  ttie 

•1  to  oSfT^^.ZdTbSt"ou^t  ha^  »"  of  fittings,  .that  ™tii^y  dej^nds  what  aizri  bilge-oocka,  it  '^  o"' °l^f«;„;;^  "  ffSj^l^ 

a_„l  nai/a.  Hied  clo^  to  wind™  aa  tha'  motor  yoa  require.    Use  chromie-aoid  battery  foi  no  resutance  to  the  speed  of  launch.     When  fixpO 

K  W^  to  it               EC  H^JYioT  »1"  such  purpdU.    I  should  not  advise  yon  to  iak<  in  this  po«Uon  it  is  above  the  loo  -valve  of  a^- 

Mpuyoveatloit.            it.  o.  iwylb.  .^        at  alirbut  rather  to  purchase  a  amoU  let  ol  pump,  and  ia  much   better   than  if  fixed  on  the 

•ICloroaooploal.—Tha  taab  for  joui  cti,,-,  with  a  Siemena  H  armature.  bottom  of  the  hull.    Ttiere  are  no  diaodvantagea  m 

narsiaa  are  8arirella  gemma,  Oramma-                                            q  E.  NBWl.4KD-SiaTa.  oompoonds,  in  mv  estimation.    I  oompoundsd  my 

-^■'-— —     and  Navioula  rhomboidet         ,.„,.„            .'it                          ■  last   launch,   whioh  iaii   one   4tin.  cylinder,  by 


£- 


bertMrtTto  my  idea  aie  Nobert's  linoa  (766G2.]-ManB«iin.-I  have  no  peraomd  ac-  p,,^- ,  aj'u,.  ™ii„der  on  the  tJp  of  It.     Lmgth 

Iterate  with  19  groDps  you  might  be  Bbl<  qnamtaace  with  this  alloy.    A  letter  to  the  Mra-  ^f  i„^  2Sfl..  beam  61t.  lOin. :  speed  seven  mileB 

miiftBlineainSo.  11.    As  to  the  immer.  gauess  Bronze  rad  Brass  Cimpany,  76,  Lombard-  ™  hour  ;  consumption  of  fuel,  101b.  par  hour.    I 

An,    I    nuch    prefer  rilstiUod  water  ii  «t^B«^  B-C-,  might  ehcit  the  required  information,  ^^j  ^           ^^^         j    ^-       cylinders,  vrith  a 

-■-     ~             *"■        ■               ■             -  S.BoiTOHX.  ^^."o?L,fo,Aunch  34ft.  long.    IlitwiUbe 

6663.]— Plating.— For   oocasional  small   jobi  any  bensfit  to  our  numerous  readers.  I  will  sand 

inese  cells  would  do  ;  Bunsena  or  Danietla  would  photos  to  tha  Editor,  showing  two  views  of  a  2|ui. 

MSB.                                                         B.Sc.  be  much  better.    To  recharge  the -)- pole  of  battatj  and  Sin.  compound  engine. 

LI— OoU-WlndlDK-— The    beat    plan    fo  murt  be  ooupled  to  the  -t-  pole  of  a  more  powerful        Hull.                                                      QftUXiBHAU. 

'•■di  a  large  coil  would  be  to  use  a  screw-  battsiT  or  a  dynamo;  the  -  pole  to  the  -  pole  ol        [76876.1— Imprognatlon     of    8team.-It    ia 

btha.     P«A^  the  next  best  plan  would  b.  tte  ot&er  battwy  or  dynamo,  and  a  currwit  tanl  poi^bleti  do  this  by  putting  anything  in  tha  water 

■boo  of  smooth,  haid  wootf  press  on  thi  through  the  cefia  for  severel  houra.    Co.t-well.  ^^  j^  voUtile  at  the  temperature  of  the  steam. 

;  when  the  win  first  meets  the  coil ;  keej  an  electrician  would  pcrhapt  charge  la.  each  ;  but  u  imig  ^jj^anoo  used  is  voUtile  at  a  low  temperature, 

.  bidr  tight,  and  Ox  the  bobbin  off  whici  Jo"  koo"  ""Tone  who  h»"  pt  m  y"™"  ^'g'''  it  wiU  evaporate  before  ateam  ia  toimed. 

mad  M  far  as  possible  from  the  coil.    I  installati™,  you  might  tip  *e  aHend^t  to  put  i                    ^                              Tnoa.  Fi.ETcmm. 

•  fkibattestovnnd  this  coil  in  about  eighi  "^B'"  J^  «!  ^9""','""'  "  'S^P'J**'^^!!^        [76677  l-Dimonalona  of  lOOo.p.  Manohaa- 

■t  I«st,  with   the  40-s   on   the   oentr.  pick  out  the  bnghtor  tamps,  and  to  bo  sure  be  gel.  t^^^^^'J,  rj?"^°"4;4i„.  wide,  lin.  thick  ; 

^STto;.  «uall»  divided  bet-sen  th,  them  m  right  way.bont  -  to -f,  -to -.  "p  yok^   fC  by  4  in.  by'  lin. ;    width  ol  pole 

>a  DO  aooonnt  lean  the  Joins  m  the  wir.  "■  ^-  -Koylb.          vt      ■     .       ^           '^^^     ^^^jj^^^^   ^^^  j,,^ 

•m  ean't  faMtat.  too  carefully.    To  wai  [7G661.1-Portland   Cement -Take   a"  im.ll  nTii^'t^'itEer  ahould  embrace  two-thirda  <5 

^M  it  ran  thnugha  tin  box  full  of  ho;  quanUtyfaboutlOmn.)  of  ground  cement,  complete  KT' \^I^„                                            S.  BoHOSS. 

wax,  ODB  oi  Iha  long,  shallow  tin  boxes  ii  the  diuntegration  by  redaction  in  a  mortar  to  an                                              ,       ,     .r         .                      ii 

M9  IteDitB  an  SoM,  with  four  wires  fixoc  impalpable  powder.      Dry    at    lOCf  C,   weigh  ofi         [76673.)- Blectrloal.- 1.  Magneb  are  generally 

I*  to  ddtktwOBMI  top,  two  near  bottom  5grm.  in  a  unall  poroalain  crucible,  igoito  over  a  constructed  to  give  altemafang  ourrants,  and    even 

nttoarBdnmninglooHly  on  each,  the  wire  gaa  Uowpipe.    Throw  the  ignited  powder  into  a  when  not,  are  in  no  wiao  suited  to  charge  s^orain- 

B««A«tonr«datame  end,  under  the  twc  beaker  of  boUing  distilled  water  before  it  has  timi  latora,  or  tuch  like  work.    2.  Tea,  use  an  alt«oat- 

Mi^  and  o«t  orcr  the  top  one  at  the  othei  tocool,  andabsorbCO,from  thaair.  Boafotafew  ing  currant  Toltmetei.                       R.C.Boxls. 
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[T6e79.]-Slei>tTtoal.-The   Muiuj  Utt«i7  u    uy  >igD  of  areeping  or  dupodt  on  lino  rod.  I  mika        n"NANSWERED      Qtl  KkTKR. 
not  ui  ucumolatoi,  ud  li  not  clutrnd  u  nich.     the    ■olation  KDUBte.  diMolvioR  tbe  ult  in  oold         U  A1J1J.1W  f»  *iJ*ia»#      ^w  ii--r  -t-i 


0  bottlM  far 
kt  hmit  tha  tronble  ii 


•oluttonnipptiedW  tha  M»qa»;  b»ttai7  firm.   Yon  oaiued  b*  iaMrtiiig  tha  dr;  poU   diract  into  Uio  tmtrM /or  jtv  ictdu  art  • 

ma  And  the  E.M.F.  of  tout  msgnato  by  mouu  solution  in  tbe  cclli,  m  Iha  pota  take  up  a  lot  o(  the  uoainatrtd  art  r<t>t<iwil  fi 

ot  ft  Toltmeter.                   Q.  E.  NKWi-iHD-SiiirH.  nstor  firrt  md  Iosto  the  aolution  with  an  eieeaa  of  cMmadm  iwll  loo*  owr  M.                       ^^^ 

[766B0.1-I*nt.m  Plnlon.,-Ariiortpaperou  .-It  not  »q^ad.                                         Mici.  ■*■>  -/^  ■*■  ^'M  ,f^rf^^  »..^>-^. 

lMlenip{nion>wiUappo»rm  a  Teakortwo.    Tha  [76693.1— Blaotro-Motor   aa   Dinimo.— Ton 

■bake    orfraadomln  thecasaot  a  wheal-gcanng  irill  oaad  a  icoaUed  1  m»n-powar  motor.    Tlii*  7M36,   L«bb  Lights  p.  IBS. 

with  u  ordluLn  or  aohd    pmion  u  obtained  by  wji]  Jutb  an  annatore  about   Itin.  to  Uln.  diam.,  r8"3.    Mouon  tor  Laibe  Nut,  «S. 

nu^stha  taal£and  iplce.  of  tha  trhHtcquaf,  u,d  .bout  Sin.  to  31in.  l™g.     l/ to  be  i^  al>o  aa  JgjS.    KuMj«  B«d-8«  Tin-,  WS. 

mA  tha  ^.».w-leaTea  Mrr»u.«;   than  the  ipue..  ^  dynamo,  it  riiould  ba  ^unt-wound.    For  uou-  l^.'   £1T2S,^ 

nwa  ia  no  otter  m«na  of  """OB  ™t  the  oorxeot  „  J^io,  thirging  it  will  be  of  Utile  or  no  oae,  jg^    E^sSnTane^ios.  4M. 

aiTTM  for  whaal-taath  but  by  "Uia  rollinB  of  a  nnlera,    indeed,    the    armature    be    made    drom- 

<SrclB  on  another,"  aa  explained  by  Lord  Qrim-  p»tt«m ;  and  eyen  then  the  onrrant  it  would  giTe                                                            ^ 

tbMpe  and   othan.    The   graTity   eaoapement  ia  ^^aXi  be  ao  smsll,  thai  it  would  Uke  hour,  to                                   

quite  onaoited  for  UM  m  tha  ohime  olook  deeonbed  ohirKe  a  amall  aconmulitor.               S.  BonOSB.                                        nTTTPD'TIKI 

byme.    Ita  only  adnntage  ii  in  a  turret  dock  with  "                                                                                                        VUrilklnPi 

ontalde  haudi.                                          F.  J.  G.  [76696J — Telephonea. — To  carry  out  what  ;oq                                    »«« 

L76a84.]-Soldwin».-Can't  joo  braia  them  ?  ^.?^,' if^?"'!';!^  ^~  TifT  LT^h^  ^1^      [TWOlO-Batth  Betw».-WB1  aw  r-d- W« 

Soft  aoldMiDff  ia  not  muoh  ow)  to  unite  out  iron  or  "."™»™-       From  thow  bna.  run  three  branoh  m„|,Mh«,  In  nnng  eutta  plats  for  bl».<la9WcM» 

_,„,"-'"'>  "  ""'  miHin  two  Ki  uni»  DMi  iran  or  „„„  ,t  saohWatioQ,  and  Connect  to  a  eingle  pieoe  nlwiaB  of  meuaga,  the  niuio  win  ia  diapauadwlttr 

"™-                                                        Ji.  I,.  1M)TI.B.  ^,   apparatoa   deaehbed  below.    Taka  a  piece  ol  And  if »,  wBat  path  the  ntnra  ouirmt  Utaa  I    Ifltli 

[76686.]  —  PollaMnff    GHaaa.  —  "Bfll '■    mart  mahogany  4in.  by  3io.  and  lin.  thiok  ;  drj»o  in  aii  tone  tUt  the  retani  wire  ii  dImenMdwitt,  oaa  Aia H 

work  the  longbeoed  aurfaoe  with  a  gleet  or  metal  braai  tubei,  1  in.  long,  iin.  diameter,  in  two  rowi  of  iUmtratM  in  a  leoture-room  1-W.  M.  B. 

plate  and  wadiad  fine  amarr  or  aand-and- water,  three  tubee  in  oentre  oE  board,  eay  tin.  apart,  and       [rsTOS.j— BafrlKerator.—ViU   anr  leadar  taani 

tfllno"iR«in"  ii  visble  with  a  Iin.  focui  mag-  Iin.  between  rowa.     Now  shape  a  piaco  of  braaa  how  lo  ooBrtmet  •   good  ooW  ctiamtar   lo   lie  (MM 

Hifier.    Snt  Uok  a   pieoe  of   doth  tightly   to  a  wire  hke  a  two-pronged  fork,  with  imaU  ring  for  |7,.J,"'     '  "t;    ^^  "iW^'^w    —.fSJ    f~  S? 

wooden  block,  and  rub  the  «irtaoe,uring  rouge  or  h«ndle-the.eprSng..hould  be  able  to  brid^the  Xj^^'J^a^jtM^^riLStijt^^ 

potty -powder  and  water.    For  ordinary  purpoaea,  rowaonly.    Tnree  ot  tbeea  board)  ahoald  ba  made  and  what  quBBUtr  nold  K  nqnfn  t   i.  W^tudnaa 

ground  WMhed  pomioe-atona  might  do  in  place  of  and  fixed,  one  over  tha    telephone  apparatni   at  of  non-wndoetlu  nMotal  wonld  be  beat  t    k-WhatriM, 

rouge.  Bach  atstion.    Now  oonnect  the  three  branch  wirea  of  loe-obnt  wona  be  rifht,  and  when  beat  plu  ■! 

aamagate.                                      J.  Lnraoon.  to  tha  three  top  tube^  each  to  each  at  the  three  fe' H"ti¥.'K?S,iS.  Sit,  ^l;*2^wt;!lS2rr 

[76687.]-Kotor  to  Blow  Amenoan  Organ-  J^^r' "'^S'^  "^ '"""^  ""'.'^''  ^tSrV^^^f^Tkr^^^^TSi 

IhOH,i£afewwe«k.,toahowBlarg.two-nianul  *"   ^  f^"^  i°8''^5   one  wire,  which  la  inodlaratth.  fiSt.-Ooou«a. 

pedal  reed  organ  at  work  in  London  fitted  with  an  J*'™  "  '^J"^"*""  "•"."  T  V^^  •  "OBl*-       p-,,-.  i-Mamatlo  IndnoUon  on  Shlofc-Iil 

aaobro-motSr^                  E.  B.  Ou^,  F.S.So.  l™™-   T^^J^  ^^"Jlt?*  ^^,?«P>"8  n.^^  in^SJ  ton  SSL  to  obSWSiSto-w 

■honld  be  luaertad  m  the  tnbaa  bearing  tha  aame  ^,„  of  the  <arth7Biagnat^  I   If  onewaa  bnUi  «M  : 

[76688.] — Dynamo. — Tha  Board  of  Trade  unit,  name  or  number  of  atation,  and  to  make  it  aimpler  keel  K.  and  S.,  would  it  not  besuns  a  faiiir  pOMM  : 

Ot  kilowatt,   ia  1,000  WBtta.     One  watt  ii  1  toU  in  working  I  ehonli]  faaten  eadi  eUtion'a  wire  to  niagiM<  beean«  ot  being  hi  nugaeaa  maq^lin,  aii<«*  : 

mulUpliad  into  I  anpiN ;   eo  that  •  dnamo  that  the  fint  tube,  ao  that  whoevai  need  either  appaialni  jeetedtoTiolentTibntioa  in  theriTettngl  jnilliti; 

giTealffnniU- tO,OOOwattiBt  100  yoitapreaiare  would  only  hare  to  place  the  pine  in  tha  fcat  pair  gwml  |^mrti«  fQrp.jutionof-.hlp  r»l»tiTBtoH.a»dl.I, 

mnrt  be  giving  100  amptrea,  snoa  IOOt.  x  100a.  of  tnbaa.    Thui,  at  A'a  atation  tha  plngi  would  be      *"o««™-                                     .    .  ,„     ^.^■ 

m  10,000w.    Now.an  ordinarrM-Tolt  lacp.lamp  namedABC,  at  B'aBAC,  andat  C'iCAB.  ..P""**-!-:^"^"?^^' "^••^■riifi^JISBj 

Ukei'lamp*r.;linoe3:'maohh.ewoufel.;^?  Mici,  ^iSS&^'SS:?^  a'^S£Sr^'Si;SOT 

MOn,dil«ni^itpUeadinap«aUelrowoffiB,  ,70697.]  _  Bi«trio     tlBhtlnK.  -  1.    Bon.™.,  ^^to'to!.^«  iS?dS!fa?SST^" ' 

^h""  SJT^i    °'  I*""  ^  iSfP*  If."^'  FiC-  orohS^.iidl5l.ri«  back  number;  j*n«l»ft.2f^«B i^^^SS-a^ 

ntUng  about  bait  an  amptre  each,  200  luch  lampi  („7^.^-«,i._      n       ihn„t  >•«  m-    ihm.    •mt<i41.  drum  on  It  ia  Mn.  diameter  t    Howmaafreval 

fawmllal  could  be  oaed.        ^^   3.  Bottobb.  '"  P"*""!"!-    2.  .About  two  or   three   owdle  BUBut.willItdriTB.n»ehlne*hatthi™gi«in. 

w  [wauei  mnuu  oa  naeo.                      o.  Dorrons.  („  »  few  mmutee,   would  thm  want    an  puii„„p™  »«,»  t^t  going  nmnd  O?  drum  aid  K 

[7S688.]— Drnamo.— A   Board   of   Trade  unit  bonr'areatat  leaat.                            B.  C.  Bonn.  puuaxt-H.  UcLbod. 

(1)    A  Hlowi^  ia    MOO  f76e97.]-KleoUio  l<l«htlji».-l.  I  believe  my        [T8T0a.]-BeUowa.-Comd  any  nadar  HJl  aa  kaBlg 

vaaont  10  nnitaala  4H.P.     ,,*.       ,    '••     ...  ...    ,.  rTT,....    -.1    ... .-L  nut  u  >lT.)>uaTi  tuanmmanhaiuebeUowaiaaatoriMk' 


wUk.  A.th.machineBiVeioutl0unita-I34H.P.  .^^^^^  ^"i^add  S  SfbiVandch^DS  BM«rii-hS^to«mi™h^Qi^««to^«: 
- 10^  watii,  and  the^tage  i.  100,  tha  <n«rant  i.  f JL3"rti.^T  in  M  aaTa  ^unS  2  ^  ™tmuou.^«  I  H  U  lo  bio.  a  v«.  ™all««»-5#' 
-  lOOamirirea.    AMnminaeaoh  lamp  to  oonaume    (•»■,  "vertiaement  in  M,  aajs  column},    i.  ronr   i  mart  have  a  rt^dv  air  preaiure.    I  hat*  net  mHrw' 

■8iiirKvoi5^i^rsro,ur£.F^irrc  b^r^^r^iF:^^^^'\^tiii^^^  ^ji^^^^u,^.«.t^-B.j^c 

»   i7i.-~     »  in,^„it 1,!,.. -n„iS  th«.  i;.i,i    of  oiirTent_  depend,  on  their  tiiB.    iiCOlanclifi  are        rTiwOB  i_Ri«,t«>mntn»T»nh    TaUtnluaa  iK 


for'C'^^ter^MSit'oarre'^rTur'J^        '-^'^^  l-EIeotrraiptoerapb 


th^akilai 


oTSitta^.^'^aS^rrm^'.^'^iraS    SJS^IISS:  U'ii'.urae  rolr^**"  '*"''"'   '"' 
iwatt  ma,  ^  10a.  at  lOOr^  20.   at  60y..    ""S^Cdgr  '  C,  O.  MooE. 

nUnalion  ofvolta  and  amoa.  whoaa  uro-       -'™"'"'B''-  ^-  "■  "•""». 


a.]— To   Ur.    Bottona.— A    lOo.p.   lamp 


or  any  oomUnalion  of  Tolta  and  ampa.  whoaa  pro- 
duct ii   1,000.     See   tom«r  query,    "  Eleotriaal  [76697.]— Blootrio  LiBhtini.- 
Nomenolature."                                       A.  D.  S.  of,  uy,  Ifi  volte,  would  require  eight  oelU  of  the 

[76689.] -Oalvanlned   Warfitoff  poller.-  ^^^'^fr.^^'^M^lSlll^Jru^w^Sf'ti^^^ 

Theae  are  generally  a  noinnca,  •.podally  with  hard  {"^on^^;  in^^^^tei  atint  fi  bv?  [Kri».)-Bl«otrlo  aailway.-wm  Mr.  Bottaaaa 

water.    If  von  uwton  water  and  what  b  known  a>  JJiionB  *";«'''  "^^  "".pi't"  a^J't  0  »!  f  ur  n«dtr  kuai;  f.raur  me  wiu  the  f oUdwIbc  InteM- 

m^\^1^^9^^i»^"h^baZ  Mrk%"P  "Ol"" 0"  ■<;  proportjona  of     it.  chrom.c  u^ n  .m  maihig  «  rt»Wo  railway  th, ««- ** 

^^A^M—M^i^  ^MilSlni^  TJTij       r^-     Z.  ^ad,  2  Qoarle  ot  water,  and  lib.  of  lalphnRa  add.  Jita..  mner  Ivin.    i  ehould  like  you  to  f.vou  ma  «■■ 

™^^S^:^^L??„rJSil^^^      flSl^fi^f  MIx'diimic  .dd  with  water,  and  adJ,  m  a  ane  OWch  dI  motor,  «re  ol -i™,  wWTbattery  powo  «ffl  *• 

aMpaOontainlargeqnutlbeeofreainanddlicatflor  rtream,  very  gradnally,  the  aiaphorio  ^.    Sop-  required,  and  ml  paitieular..- J.  H.B. 

^and  an  vary,  trouble^im.  with  gjdvanued  podng'ea^cSu  requS^d  about!  pint  ol  «.luli„^,  [t«m.]  -Train  of  Wl.eeU.-Wou 

'"^'^                                       Taoa.  FLBToara.  S^JStwould  be,  reughlyapeaking,  aafollowi:-  reid«wi 

[76690.1— IJeoluiohe  Cell.— Immaterial.  Three  quarta  of  aolution  (taking  chromic  at  9d.  lb.  «b«J.  to 

B.  G.  BoTLK.  and  HSO.  at  ad.)  =  lid.;  coat  ol  dnc  working  !?J'l^, 

[76090.]-L«il«nohe    OeU.-Tou    wiU    And  a  I*™  ■"•""'■"•  *^\„'^?^*^£^S*'°"v'°' '^  SfferenlW 

MtuMted   aolution   of    aalammomao   quite   eati.-  |?'"t"  i'" '?i' "..''"Si..*^  fft  S"*'';,^''    '^i  [JWW.l- 

fcetory.    Leave  a  few  cryatala  at  thJ  bottom  of  Fo"  L«l»noh* '>«ll»°JBl"Ugit»4-voltl«"P.«i>a  pi^i, 

««1L                                  G:E.NKWi.un>.Si(iTH.  a*"nt  u.n.                                                                   K 

[76690.]— I.eolaiiche  Oalla.— The  hall-aaturale 

Bofution  ia  the  better  ot  the  two,  beoanae  the  Mtn-  ,  i'^f-'-i"   ■?«  ",!"?"i~iS -."t^'   T'''  luoectreor  graTityi. 

rated  aolution  not  only  tenda  to  ervatalliae  more  t"*"  ^  empire  at  26  volt,  to  light  it;  hanoetwo  wunai. 

T^TX^lx^V^L^^^.^S^r'  '^'^^U,i^^^t':^J^T,f^^^^^>^.  [7^ll.]-Bepaatln,.-To  K..  Borro... 

S.  BorroSB.  Say  2.900b.falhng  through  1ft.  per  nunnteol  tuna.  „,l„,  ^h^  E.p.BnSSi:.  type  rf  ao"*—- 

TToanni       ,,,.«„         T.1                 uj  Where  will  you  find  a  apnng  that  can  do  thia  work?  „,er.l  oell.  h.™  tgat  muoh  pu«e.    W 

[76690.]  —  Leolancha    OoU.  — Place    cruahod  A  dynamo  with  armature  Uln.  dia.  by  Stln.  long,  taeleaKhegndof  all  old  puu.arc. 

aalammoniao  in  oaU,  and  flU  up  two-thirda  with  wound  witb  Soz.  No.  22  runnmg  in  field.,  about  Un.  onlhsoldl-i:,  H. 

water.    The  oharge  ii  aatoUowa:  Pint  aias,  2oa.  ;  ^jd,,  6in.  high,  and  |in.  iUSt,  and  wound  with  17n11l-T0Kr.Bottona.-WiU 

2  pinta,  3az. :  3  pinia,  40Z.     CeU  will  work  in  an  31b.  No.  22  aliont  oonneoted,  wIU  eaaily  generate  me  what  eandle-ponr  Ui«  ODtArwiU  give 

hour  or  BO  after  charging.                           Luioouf.  autBoient  current  to  light  two  auch  lampa^rqyidsd  dynamo,  a"'  -■— " '■■  *-'-  —  -■ 

l^olanohe   Ooll.— I  have                                  i-.i--_ n  _n 

.   .    .i  StifF   and  Co.'a  tElind  ji 

S^in.  by  4Jin.,  and  poroua  cella,  7.A,  7in.  by  aji .  ,  _  

iMded  oarboni,9in.1iy21n.,  inconatant  UK.    fat  nightt 

flrrtuaedaaturatedwlntlon  Of  «alammoni«c,whid.  Altohiaon'a    Improved    Biaoonlar.  —  Mr.  [r8llB.]-Bl««tlcIty  of  aaBe«.-Th, 

gave  me  much  troubla  by  foulmg  ttajimca  and  An^^n  of  47.  Fleet- .ti«t,  B.C.,  hae  patented  K"'""  "'"'" '   "■  '""  •"""" 

carboiu;  ao  have  <^Mi8>d  to  half-aatnrated,  which  („  ^^      •    ^^  „j  ^i„o^  ^  improved  binocular  <™.        ,  . . 

sjr,or£*^sss;,s,S  "  "b-T"  rrr."^:v~-"  "«5=-,r:  — -*  ■ ».  -•  s  -  ■  - 1- 

[76690.]— Laclanche  Cell.- If  you  follow  out  volnteniring,  and  doubts  lever,  on  each  aide  work-                                                                                  V 

my  plan  of  aetlinf  up  theae  batterio.,  you  will  not  ing  httle  oou-wheela  in  the  bam  a 

^1  to  have  good,  Uiting  power  and  a  long  intervnl  eiiretne  rigidity  and  render  foouraing  very  accurate 

before  creeping  takee  place.    Previoua  to  dtting  up  and   nimple.     The   diief  feature  ia,   however,  the 

I  ioak  all  my  inner  cdla  in  a  aaturatad  nlulionol  portability  of  thia  inganiou.  devioa,  ua  good-aizisd 

the  aalt  four  or  five  dayi  before  ow,  then  when  glaaa  doee.  up  to  the  thidmeM  of  about  an  inch. 

ready  I  merely  inunerae  the  pota  in  a  aolution  ol  Another  imporlant  point  ia  that  it  will  not  coal 

rnlMTTn-niaiT,  no  cryetall  in  jar.    I  have  fitted  and  more  than  a  binooolal  of   otdinkiy  form  giving 

hay*  oella  that  hare  been  going  for  montha  withoul  equal  power. 
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AND  WOM.D  OF  SCIENCE  AND  AST. 
rMDAT,  XABCS  11,  1892. 


IBNT-IKON   WOSK. 

TO  tba  lUlian  EKhibition  -m  Are  indebted 
for  a  new  oloas  ot  ftmatBor  handio^t 
— th9  bent-iron  work.  This  work  ia  veiT 
•udly  OMtered,  it  ia  suited  to  ladies  as  well 
«■  to  men,  tha  materials  are  not  ez^nsiTe, 
And  tiu  rasnlts  are  extremely  pleasing  and 
■ztiitio.  Yet  essentiall}'  its  elements  con- 
vat  only  of  almost  infimte  combinatione  of 
s  Tsry  few  common  curres.  The  fmme- 
Wozk  of  Uie  mare  eUborate  articles  is  euoli 
tiut  the  Teriest  tiro  in  metal  -  work  can 
maatar,  Tet  from  these  plain  frames  and 
eomraon  oanrea  all  imagmablo  articles  of 
omamstit  in  the  house  can  be  either  made  or 
moantod.  Ziampa,  lanterns,  candlesticks, 
Mneaa,  flowei-bowls,  vaae  stands,  letter 
ndEB,  photo,  frames,  and  a  lot  besides  can  be 
made  or  mounted  in  bent  iron.  I  think, 
tharaCore,  that  an  elementaiy  paper  on  the 
aabjeot  ibmj  find  a  number  of  interested 
nadera  in  the  Enoubh  Uechakic. 

Tha  izoa  used  for  the  curres  is  rery  thin, 
Dot  more  than  abont  32  ^uge.  There  ai« 
about  Ikree  or  four  indths  oommonlj 
amplored,  ^in.,  fin.  ^in.  Ain.,  ^in.  The 
prios  diarKed  is  exotbilant—from  Is.  to  3s. 
par  lb.  New,  as  sheet-iron  mav  be  bad  in 
TSty  mall  quantities  at  about  3d.  per  lb.,  it 
vuuld  pay  anyone  intending  to  do  much 
btDt-iron  work  to  buy  a  stoat  pair  ot  shears 
nd  rat  oat  the  strips  from  the  sheet.  Cut 
tham  tiie  longest  way  ot  the  sheet,  as  long 

E-  are  frequently  wanted,  and  short 
B  moreover  caasa  more  waste  in  odds 
da.  Whon  cut  they  should  be  bound 
(ompaotly  in  ooils  ot  3in.  or  4in.  in  dia- 
mstatwithbinding  wire,  ready  for  use.  For 
fta  framings  of  this  class  of  work  stonter 
imtia,  of  course,  requisite.  But  itis  seldom 
Alt  aaything  so  much  as  ^in.  in  thickness  is 
ITV  rsquuM.  Iron  bars  of  from  ^in.  square 
toAm.  aad  Jin.  square  in  section  are  rigid 
«aa^  for  almost  everything  that  is  ever 
mated.  For  some  framings  fiat  bar,  of, 
^,  Jin.  by  iin.,  Jin.  by  Ain.,  fin.  by  .Wn. 
iinuatTisMul.  But  any  of  these  sections 
nnaanly  be  manipulated,  bent  and  curved, 
dalM  and  meted  as  occasion  arises. 
_  The  prinoipal  curres  used  in  combination 
ID  bant-iroB  work  are  shown  in  the  accom- 
pming  figures.  IWking  Fig.  1,  there  is 
iMnmiBetrLaat  curro  A,  the  double  scroll 
B,niahis  either  etiaal  or  uneqnal-ended, 
tt*  mcdU  C  dapUoated  with  a  kind  of  fioial 
temination,  the  leaf  D,  the  tendril  £,  the 
■  ^■™  ^1  tormed  by  twisting  t,^>4trip  of  iron. 

How  huA  at  Fig.  2.  It  is  a  euspension- 
iMp  for  hall  ot  passage  the  only  example 
I  san  take  here — one  chosen  almost  at 
nadom  from  scores  of  pretty  designs  that 
«n  bo  pradnoed. in  bent-iron.  The  number 
sfalmiantaTy  fmms  used  in  this  is  remark- 
tHj  siBall.  ThelB  is  really  nothing  but 
MaUnattons  of  the  scrolls  A  and  BinFig.  1. 
omoaa  I  nm  rapidly  through  it,  and  so 
wiha  it  a  peg  to  hang  my  remarks  relative 
to  bsnt-inm  work  in  general  upon. 

The  lamp  is  suspended  from  the  wall- 
backet,  A.  This  is  necessarily  made  rather 
*ongly.  The  cross-section  of  the  three 
■ain  ban  a,  b,  c,  may  bo  fin.  by  Jin.  The 
Ban  b  and  e  are  riveted  to  each  other,  and 
to  a,  at  d,  d,  d.  Screw-holes  are  punched  in 
a,  at  ee,  to  acrew  the  bracket  to  the  wall, 
and  the  bar  ia  apset  a  little,  and  flattened  out 
tstemaboai  at  these  parts.  The  interior 
«l  Oe  triu^  is  filled  in  with  scroU-work 
«  bant  inm.  Tha  thin  strips,  lain.  or  Jin. 
ia  width,  an  naad  for  this.  There  are  main 
walla  Mid_  Biaor  scrolls.  These  can  be 
tnead  out  ia  the  figure,  because  there  is  no  u 
TBL  ZiT^Vo.  1407. 


rcation  of  any  strips ;  hence,  where  a 
11  divides,  it  must  be  made  in  two  pieces, 

united.  Fig.  3,  which  shows  an  enlarged 
r  of    the  portion  marked  /  in  Fig.  2, 

make  this  dear.  Thus,  in  Fig.  3,  /is 
lain  scroll,  and  g,  if,  g,  g,  are  minor  ones. 


\'-Xl\q(o\''>         AAAAAAO 


ened  to /with  dips,  one  of  which,  dosed 
is  shown  enlarged  in  Fig.  1,  Q:  0. 

There  the  main  scrolls  come  in  contact 
1  the  frame,  a,  h,  e,  ot  the  lantern,  i 
wst  with  each  other,  they  are  clamped 
1  one  ot  these  clips,  made  ol  Ain.  or  |in. 
I  strips.  The  minor  scrolls  may  also  be 
iped  to  the  frames,  when  desirable,  U 
lin  increased  rigidity,  but  they  are  tre- 
ntly  left  unsecured,  save  (or  their  oonneo- 
With  the  main  scrollB. 
ne  end  of  A  is  formed  into  a  hook,  k, 


1  whence  the  lamp  depends.  A  short  rod, 
t  ^in.  or  i«in.  square  iron  is  formed  into 
ok  at  the  top  end,  to  hang  in  the  eye  A, 
is  riveted  at  the  other  end  into  the 
h;  C.    This  disc  is  shown  in  plan  at  Fig.  4 , 


gange.  The  rod  B  is  riveted  through  the 
hole  fi,  and  through  the  holes  b  tour  eyes 
are  riveted,  to  receive  the  first  ot  the  cham- 
links  D  by  which  the  lamp  is  sustained. 

These  chain  links  are  ot  one  form  only 
out  ot  many  which  can  be  designed.  In 
some  instances  also  twisted  iron,  like  F  in 
Fig.  1,  is  used  for  suspension  chains.  In 
Fig.  2,  three  long  links,  D,  form  a  single 
length  of  chain.  Tnere  are  tour  such  lengths. 
Three  are  shown,  and  a  portion  ot  the  fourth 
would  be  properly,  but  I  have  omitted  it,  in 
order  to  avoid  confusion  among  the  link 
curves.  Three  lengths  ot  chain  alone  are 
often  used.  The  number  of  links  also  in  a 
single  length  can  be  increased  according  to 
the  distance  through  which  the  lamp  has  to 
depend. 

One  of  these  links  is  shown  enlarged  at 
Fig.  5.  The  central  rod,  of  ,',in.  or  Jin. 
square  iron  is  twisted,  as  shown  in  the  en- 
lugged  view,  to  relieve  its  otherwise  bare 
appearance.  The  ends  are  turned  round  at 
a,  1  to  form  the  eyes.  Upon  the  fiat  faces 
ot  this  bar  the  sortdls  b,  b,  eight  in  number, 
are  arranged  at  right  angles,  and  svmm«tri- 
cally.  When  making  such  scroUs,  each 
Buccesaive  one  should  M  tried  upon  the  flnt 


made,  to  insure  all  being  alike.  The  four 
finials  c  are  made  by  bending  a  strip  of  iron 
round  upon  itaeli.  The  parta  are  held 
together  with  clips  (see  Fig.  1,  0^,  O)  at  d,  d. 
iroeymnstbe  pmohed  firmly,  or  toe  work 
wiUbeB^  "- 


It  is  furnished  wim  a  beaded  beU,y,  and  by- 
means  of  this  it  is  carried.  An  iron  ring,  £, 
encirdee  the  bowl,  and  the  belt  j'  rests  upon 
this.  To  this  ring  the  Eup_porting  scroll 
work  F  ia  fastened,  and  the  linka  D  austain 
the  scroU-work  and  oansequently  the  lamp. 
The  ringa  I  connect  the  chains  D  to  the 
scrolls  F.  The  scrolls  are  united  under  tha 
bowl  to  the  ring  Q,  thus  rendering  the  work 
encircling  the  Iwwl  quite  steady. 

The  profile  ot  one  ot  the  scrolla  F  is  shown 
in  Fig.  6,  and  as  the  aame  reference  letters 
are  employed  there  as  in  Fig.  2,  a  clear  idea 
ot  the  relations  and  conneotiona  of  the 
several  parts  can  be  obtained.  The  inain 
scroll  F  may  be  formed  of  the  thin  atripa, 
but  preferably  iron  ot  atoutsr  section  should 
be  used,  say  of  |in.  by  \'»in.,  or  Jin.  by  Jin. 
Bat  m  nt  will  be  ot  thin  iron.  Theposttiona 
of  the  clips  are  shown  in  Fig.  6.  The  union 
ot  F  to  JL'  and  to  G  cannot  be  efleoted  with 
clipa,  but  must  be  made  either  with  solder 
nr  with  wire  bound  round  and  crossing 
diagonally. 

>'rom  an  illuetration  ot  thia  character  a 
very  good  idea  oan  be  gathered  of  what 
varied  designs  can  t>e  made  ia  bent  iron. 
I  cannot  in  the  space  of  a  single  paper  give 
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auy  moT9  designs  for  complet«  subjects,  but 
must  be  content  witli  mentionisK  some  oF 
the  things  that  can  be  done.  Thug,  with 
theae  soiolls,  paaelline  for  screens,  lanterns, 
hanging  brockets,  the  curved  bodies  of 
flower-Dowls,  glohuleir  ornaments,  and  letteiv 
lacks  can  be  made  up  in  an  almost  infinitj 
of  ways.  Scroll-work  of  the  general  typo  of 
Pig.  6,  butvariouBly  modi&ed,  is  used  largely 
for  the  lega  of  Tase'StandB,  or  any  globular 
or  pear-shaped  vessels  of  glass  or  potteij,  for 
table-lamps  asd  other  ornaments.  Fig.  1, 
H,  shows  one  of  the  supporting  legs  for  a 
Tase.  There  may  be  three  or  four  such, 
united  to  a  ring  raioircliiig  the  vase  at  a,  and 
to  a  connecting  ring  below  the  vase  at  b. 

Then,  again,  the  symmetrical  curves.  Fig.  1 , 
A,  can  be  wrought  into  endless  forms. 
Fig.  1,  J,  shows  them  arranged  in  bordering. 
At  K  fbey  are  employed  t^  stiffen  and  fas 
together  such  inherently  weak  and  flimsy 
lags  as  those  shows  at  li,  or  in  place  of  G  in 
Fig.  2.  The  correa  are  bouna  to  Qie  legs 
wiUi  wire,  and  to  one  another  with  clips  id 
the  loaimer  already  noted. 

Either  of  these  curves  forms  a  pretty 
bordering  as  at  Fig.  1,  3  and  L.  Iheee 
borderiugs  are  owd  for  the  edges  of  wall 
brackets,  for-lamp  and  lantern  supports,  and 
alflo  for  borders  of  screens.  Another  kind  of 
border  is  formed  by  a  waved  desi^  as  at  M, 
made  simply  Ire-  bending  the  iron  strips 
backwards  and  forwards,  and  inserting  them 
between  the  framework. 
*  Fig.  1,  D  D,  shows  two  conventional  forms 
of  leares.  The  lower  one  is  formed  simply 
by  bending  the  edge  of  a  strip  of  thin  iron 
Mckwards  and  forwards  something  like  G- 
above,  and  then  bringing  the  ends  down  side 
by  aide  at  c,  where  the  leaf  will  then  be 
clamped  between  flanking  scrolls  in  the 
aame  way  that  c  is  clamped  between  bbir 
Fig.  5.  ,  The  upper  leaf  is  formed  by  bend- 
ing a  bit  ot  iron  into  a  rudely  elliptictLl 
form,  the  free  ends  being  brought  down  side 
by  side  at  d.  A  straight  strip  of  ii  "" 
imd-rib,  is  inserted  between  d  and  ^ 
down  the  oantre,  and  curves  clamped,  or 
more  properly  soldered  to  this,  form  an 
apology  for  venation. 

The  tendril  E  is  frequently  inserted 
between  scrolls,  and  running  out  therefrom, 
is  very  eSective  in  some  olaases  of  work. 
N  is  a  form  of  link  used  for  some  suspension 
chains.  A  number  of  these  are  looped 
together  at  a  a,  one  or  both  of  the  dips  ' 
beuig  secured  subsequently. 

The  formation  of  these  ourrea  is  done 
wholly  with  round-nosed  and  flat-nosed 
pliers.  The  iron  is  so  thin  that  it  can  be 
turned  and  twisted  very  rapidly.  The  difS- 
aulty  is  to  avoid  kinks  in  ths  curves,  (uid 
for  this  aome  practice  is  necessary.  When 
bent,  howerer,  a  very  little  pressure  suffioes 
to  distort  the  curves  into  more  or  less 
angular  outlioes.  Hence  the  reason  why 
they  are  bound  together  at  all  available 
poiuta  of  ocmtact ;  in  fact,  to  insure  rigidity 
it  is  often  neeoasary  to  insert  onrres  in 
certain  apota  acdely  with  the  object  of  tying 
parts  together.  Of  coarse,  oorrea  in  keep- 
ing with  the  general  design  will  be  used— 
not  a  difficult  mattei^-and  so  beauty  and 
utility  will  be  oomluned. 

This  brings  me  to  the  subject  of  thf> 
methods  of  union  adopted  in  this  class  of 
work.  All  the  curved  ornamental  work 
of  the  Uiin  iron  strips  is  united  either  with 
little  clips  ot  Uie  same  material  or  with  spets 
ot  solder.  Nineteen- twentieths  of  t' 
fastenings  are  of  the  first  type.  Solder 
only  used  in  awkward  spots  and  in  delicate 
parte  where  the  clips  comd  not  be  introduoed 
and  clamped.  In  the  framings,  soldering, 
brazing,  and  riveting  are  employed. 

Much  depends  upon  the  clips.  It  they  are 
not  fastenM.  firmly  there  will  be  more  or  less 
of  loose  jointedness  in  the  work,  by  which 
its  perfection  will  be  marred.  The  clips  are 
out  oB,  turned  up  at  the  ends,  and  then  placed 
in  position,  and  the  free  end  is  puUed  over 


and  pinched  down  with  flat-nosed  pliers. 
The  other  end  is  also  pinched  tightly.  Each 
clip  must  thus  be  made  to  hold  fast  upon 
the  pai-ts  which  it  embraces. 

I  neod  not  say  anything  about  the  methods 
soldering  and  brazing  work,  nor  of  rivet- 
g.  Sometimes  one  method,  sometimes 
another,  will  be  best'employed.  Forthemain 
framings,  where  the  iron  is  stout,  riveting  is 
best.  In  the  thinner  work,  a  lap  or  a  scarted 
joint,  brazed,  may  be  often  preferable.  In 
the  thinnest  of  all,   a  bit  of  solder  will  be 

iSt. 

Conventional  flowers  of  copper  and  brass 
e  ofton  made.  Copper  strips  are  used  also 
combination  with  iron.  Sometimes  por- 
tions of  the  iron  are  painted  copper  colour. 
The  effect  is  pleasing.  Coloured  glass  discs 
are  also  used  in  the  panels  of  screens  and 
lanterns,  and  are  very  prettv.  Bent-iron 
work  is  usually  vamishea  with  a  dead -black 
Tarnish.  J.  H. 


CHEmSTBY  POA   BTUI)XNT8.-yni. 

By  John  Uills. 

Aiithoro("AltenutiTcElsmaiitu7Cliemifb7,"£c 

The  Water  We  Drink  (sonlinutd.) 

AFAUILtAB  and  instrnctiTe  way  of  illoa- 
trating  the  variation  in  deoeity  of  water  at 
different  temperatures  coiuiita  in  patting  a  little 
■awdtut  in  a  large  flaeh  of  wat«T  vhich  is  being 
heated,  as  indicated  in  Fig.   S7.     Aathe^heatof 


lower  part  of  the  teet-tulM  would  persi 
solid  slate.  The  ice  may  be  retained 
bottom  of  the  water  by  eocloaing  it  in  wir 
In  this  case  the  surface  luyern  of  watc' 
less  dense  than  those  below,  ciinnot  dee 
that  the  temperature  of  the  water  farth 
the  Same  is  practically  unaltered.  Mei 
treated  in  the  same  vny.  rapidly  become, 
throughout.  Water,  therpfore,  is  what 
bad  jwidnefor  of  htai ;  while  mercury 
I  we  have  seen,  comports  itself  very  diff 
I  a  good  coHdnflor  (-/  /■rat. 
Point  of  Maximum  Sensity  of  '^ 
Generally,  all  liquiJa  fxpJind  on  heat: 
contract  when  cooling ;  but,  in  the  ca^e  C 
have  a  remarkable  eiception  to  an  ot 
universal  law.  How  important  this  di 
from  the  general  law  is,  and  how  benefic 
its  ooniequenceB  arc,  will  excite  our  adt 
when  we  have  fully  considered  the  phcnc 
and  thoroughly  realised  its  true  signifiuan 
a  flask  with  water  at  a  temperature  < 
lfi°C.,  attach  a  cork  provided  with  tw 
through  one  of  which  a  sti^ghC  tube  ii 
-~'  insert  a  theimometer  in  the  other 


lint  flame  ii 


Fio.  57. 


ipplied  to  thn  bottom  ot  the 
m  the  immediate  vicinity  of 
expands,  and  thereby  becomei 
lighter.     Consaqneotl^  it  rises  towards  the  mi- 
face,   and  the  water  in  the  upper  part  of  the 
flask,   being    heavier,    gradnally  descends.     In 
this  way,  a  continuous  ascending  and  descending 
ot  the  water  goes  on  so  long  as  the  heat  is  ca~ 
tinned,  because  the  liquid  nearest  the  flame 
always  hotter  than  that  farther  sway  :  the  t«: 
MHvtPtim  euTTenlt  is  applied  to  the  movemei 
thus  set  op. 

Thess  convection  eorrsnts  in  time  oanss  the  heat 
to  beocme  distributed  almost  equally  throughout 
the  entire  volmns  of  water ;  but  it  the  flame  were 
applied  near  the  upper  lurfice  of  the 


shown  in  Fig.  £8,  instead  of  ths  bottom  of  the 
vessel,  than  the  water  at  the  top  might  b«  made  to 
boil,  while  the  liquid  near  ths  bcAtom  wonldremain 
quite  cold ; — in  tact,  a  piece  of  ice  placed  in  the 


its  temperatni 
Now,  place  the  flask  ii 
snow  or  ponndsd  ice.  The  water  wui  b 
the  tnbe  imtil  the  theimometer  regieters 
perature  of  4°  C.  ;  but  on  cooling  still 
instead  of  going  on  contncting.  it  begini 
and  continues  to  do  eo  until  the  fretzio 
0°  C,  is  reached,  at  which  1«mperuture  i 
at  the  same  height  as  when  its  degree  ot 
8°  C.  Whereas  all  other  liquiJa  conl 
increase  in  density  as  they  coo),  water 
the  least  vdome,  and  is  conaequently  1 
denss,  st  a  temperature  of  4°  C. 

In  cold  wintry  weather  the  atmospl 
comes  {rigid,  and  exerts  a  cooling  em 
the  upper  layers  ot  water,  whick  than 
the  bottom,  while  the  wanner  water 
becomes  chilled,  and  then  in  turn  all 
This  kind  of  circulation  would  continue 
entire  body  of  water  became  of  a 
temperature  of  0°  C,  so  that  in  a  few  c 
onr  rivers  and  lakeswould  be  converted 
weie  it  not  that  the  said  circulation  ce 
tempavture  of  4°  C,  or,  rather,  is  > 
Water  below  thii  tempeTB.ture  becomei 
and  floats  on  the  top,  so  that  the  formati 
can  only  take  place  at  the  surfare.  . 
short  distance  below  the  toe  the  water  n 
a  temperature  at,  or  near,  i'  C  It 
fcrtnnate  that  ice  is,  balk  for  bulk,  Ugh 
water,  otherwise  it  would  sink  as  formed 
sod's  rays  wonld  then  have  but  little  eil 
— a  state  cf  tluogs  which  would  probabl; 
OUT  climate  so  as  to  make  it  resemble' 
Oieenland. 

That  the  sorftice  water  is  coolest  i 
weathv  may  be  readily  understood  by  . 
noting  what  takes  place  in  the  following 
ment.  Fill  a  glass  jar  with  water  jit  a  I 
tDi«  ot,  say,  about  l(r  C,  aod  adjust  tw 
thermometws — one  near  the  top  and  t 
almost  at  the  bottom  ot  the  liquids 
in  Fig.  60.     Eoraove"  ' 

the  temperature  is  at 
the  thermometers  as 
earlier  stages  ot  the  experiment  tlie  up 
mometer  will  be  found  to  always  re^istei 
tecDpetatnre  than  the  other ;  but  prese 
wQl  indiotte  4°  C.     As  the  water  con 


r^Gow 


Kabch  11,  isaa. 
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fool,  t}i«  lower  tliennometer  begins  to  rhow  the 
higher  tetnperatare.lwliGreaa  the  other  instrumeat 
■oon  incUcatci  that  tlie  surf  oca  lay ert  of  water 
baTfl  aimk  to  0°  C,  and  then  the  fomuitioii  of 
cnut  of  ice  fallows. 

Sahaeqaently    we    shall    huva    to   deal    with 
■li^iealtriliiii-lit,  and  it  will  therefore  he 
Tcnitnt  to  point  out  here  that  the  mitt  of  \c 


nptMnted  bv  Uie  weight  of  . 

R  piB«(thu  in,    diililkil)    water    when 

.         ...       .  .,   Q^   jj^   point  of 


ZaBtent  Heat. 
Ratsience  hat  alieadf  been  made  to  the  fact 
tbt  ice  meltt  tit  0"  C.  Now,  while  the  melting 
pnmeda — that  U  u  long  aa  any  ice  lemains- 
10  diange  ia  temperatiue  occnri.  In  this  re 
^Kt  ice  is  s  typical  example  of  solids  ia  general 
in  other  word*,  every  auhstance  hat  its  indivictiial 
tuUag-point  ;  foreiample,  leodmeltiaC  33*°0., 
So  st  233°  C  and  copper  at  about  1,090°  C.  If 
w  ba  placed  in  one  flask  and  some  tallow  in 
untlier,  and  both  are  then  heated  on  a  tripod 
Mid  orer  a  ipiiit-lamp,  it  wiU  be  fonnd  that  the 
tnpentore  lemaini  stationaiy  at  0°  C.  in  the 
Ink  containing  ice,  and  in  the  other  at  aboot 
U'C. ;  bnt  in  each  caae,  when  the  Iiiiaef»ctioQ  u 
coi^letB,  the  tempemtiire  begins  to  rise.  On 
vm  allowing  the  liqnidi  to  cool,  congelation 
t>bi  place  at  ^ractitally  the  same  temperatt 
M  thoM  at  wtuch  lii^aefaction  occurred.  S 
lAuAoTj  anbatancea  as  pUtinumand  dint  -. 
fBca  the  extremely  high  tempeiatnre  of  the 
ttT-hjdiagen  flame  to  render  them  fluid,  whi' 
anon  has  as  yet  resitted  all  attempts  at  liqui 

If* 


t  apoondot 


low  01  ice  bo  introduced 
equal  weight  of  water  ii 

. ,  and  both  are  heated  evenly  till 

tb  ica  ii  an  melted,  it  will  become  apparent  bj 
unly  tooc^iing  the  flatki  that,  whereas  the 
ntai  hM  uicressed  very  mnch  in  temperature. 


AsliqBidoliUined  from  the 
EaaweluLTeaMTtof  pMvdc 


[■■till  R 


^■1^^  iiiiwiini  buQ  tee,  uiu  uiub  £io.  oi 
Mtar  na  pndnced.  It  ia  apparent,  th 
ftrt  K  poond  of  ice  while  undergoing  t 
Mtin  ban  the  lolid  to  the  tiqmd  «tate 


pwadox,  the  ice  evidently 
liested  without  undergoing  any 
Ansa  ftuther  than  that  of  turning  into  ice-cold 
nta*.  In  diart,  a  change  of  atate  only  hat 
Imi  dMted.  This  disappearance  or  abaon'tiOD 
ii  kMt  oMj  be  Btill  furUier  exemplified  b;  put- 
(■I  lib.  <rf  ice  in  an  equal  weisht  of  water  at  a 
tWMriluu  of  79'  C,  by  wbich  means  it  wiU 
bamdUud  the  hot  wateris  jast-eufflcient  to 
•ji—t- 1: — 1_  y^  j^  jjjjij  Q^^  21b.  of  ico-eold 
therefore, 
tranafor- 

_-  tiquTdttate  abeotbe 

MMHk  beat  u  would  raise  the  aama  weight  of 
mUm  Omogh  79°  0.,  or  TOlb.  ot  water  through 
1>C  Thehaatthuahidden  !■  termed  thafalml 
-tnt  tfttmltr,  and  we  are  to  regard  it  as  essen- 
tU  to  ■ainUiii  water  in  the  liquid  state,  on 
4U  aeooont  it  )■  often  called  the  heat  of 
SfUitj/t  Now,  the  amount  of  heat  required  to 
to^MiMW  wnmmt  of  water  through  1°  C.  ia  a 
it,  named  the  thermal  unit,  and  is 

, ij^oyad  aa  a  meaanre  of  heat.    This 

Mat  haat  ol  wMei  ia  coueqaently  expresaod  as 
tw  Tt  thanoal  nnita. 

Im  kaat  Una  concealed,  however,  ia  not  lost, 
Mtpia  beoomea  anuible  to  the  touch  when  Uie 
«H  riat*  ia  amtiMd.  Thne,  it  will  be  remem- 
kiad,  that  In  a  temer  experiment  we  proved 
Oit  h«t  waa  anilTCd  on  ■laldng  lime  with  water. 
Xtw,  aHlio^tgh  tba  haat  •>  obtained  was  due  in 
|Ht  to  chewical  oomtnnation,  some  of  it  was 
fnUlrouaad  tjtha  combined  water  having 
■N^Nd  the  aolid  omdUion,  for  the  product  con- 
4M«(  a  dij  powder  ijisiratei  lime]  heavier 
ttaa  tba  origKual  lime  nied  in  Che  experiment. 
AU  Mtontad  icdation  of  mlphau  ofioda  when 


perfectly  slill  rcmiins  Quid,  but  immediately 
sotidifles  when  disturbed,  its  temperaturo  simnl- 
taueouBly  rising.  Water  itself  may  be  cooled 
conatderably  below  the  freezing-point  when 
undisturbed ;  bat  if  agitated  it  congeala, 
and  He  temperature  at  ouce  risee  to  0°  0. 
Generall}',  lehta  liquid  badivj  br^me  lolid, 
II  Uberatimi  of  Aral  rniiui.  Sometimes  during 
cold  weather  we  hear  people  remark  that 
it  would  be  warmer  if  we  could  have  a  fall  of 
■now.  Here,  then,  is  the  explanation ;  the 
aqneooa  vapour  in  the  air  being  flnt  ctjndensod, 
and  the  liquid  water  afterwards  congeaUng,  givea 
ri^e  to  snow,  and  an  evolution  of  heat  follows, 
which  rendera  the  weather  milder.  Other  bodies 
as  well  ae  water  exhibit  a  similar  abaorption  and 
evolution  of  heat  on  suffering  a  change  of  state, 
thus,  the  hitenl  hiat  of  futian  ot  a  few  are  as 

Name  ot  Substance.  Temperatore  G. 

Merourv  2-8 

Lead 61 

Sulphnr    9-4 

Zino 28-1 

Water 790 

Latent  Heat  of  Steam. 

On  heating  water  to  a  temperature  of  100°  C. 
aqueous  vapour  or  tteam  is  liberated,  the  water, 
gaa  thus  set  free  having  a  tempeiuture  exactly 
equal  to  that  of  boiling  water.  It  we  continued 
the  ebnllition  until  the  whole  of  the  liquid  wai 
tiaDitormed  into  steam  we  should  Sud  that 
much  longer  period  of  time  would  be  required 
effect  the  complete  vaporisation  than  was  occupied 
during  the  heating  of  the  water  from  the  cold 
condition  to  the  boiling-point.  What  is  the 
meaning  of  this  V  The  answer  to  such  a  question 
will  perhaps  suggest  itself  to  the  mind  of  the 
reader  by  careful^  notiog  the  following  experi- 
ment, and  trying  to  draw  therefrom  a  auitable 
inference.  Introduce,  say,  a  pound  of  water 
into  a  Qaak  arranged  aa  uown  in  Fig.  SI,  heat 


to  bailing  by  means  of  vpirit-lamp,  and  conduct 
the  steam  into  a  known  weight  ot  water  con- 
taioed  in  a  beaker.  The  water  in  the  lattei 
will  rapidly  rise  in  temperature  as  the  condensa- 
tion of  the  liberated  steam  goes  on :  indeed,  it 
will  be  found  that  by  the  time  the  water  in  the 
beaker  has  bean  increased  to  the  extent  of 
about  one-flfth  its  original  weight,  the  liquid  ia 
state  ot  ebnllition.  It  becomes  plain,  there- 
fore, that  more  heat  ia  required  to  maintain 
water  in  the  vaporous  state  than  aa  a  liquid. 

[le  amount   of  heat  necessary  for  this  porpoee 

termed  the  lattnt  heal  of  atiam. 

Expressing  the  above  in  numbers,  0'l36lb. 
of  water  in  the  shape  ot  eteam  is  sufficient  to  heat 
>f  water  from  0''  C.  to  100'  C,  and 


that  ifl  to  say,   lib.  of  steam  would  heat  S-37lb. 

of  water  from  the  treesing  to  the  boUing-point, 
ir  5371b.  ol  water  through  1°  C.  The  latent  heal 
>f  steam,  therefore,  is  represented  by  £37  thermal 

It  will  be  instructive  for  the  student  to  notice 
that  the  time  required  for  boiling  the  water  ;in 
the  Qisk  ia  about  equal  to  that  occnpied  by  the 
steam  in  brioging  the  liquid  in  the  beakei  to  a 
itate  of  ebullition.  This  remarkable  property  of 
iteam  tor  absorbing  heat,  and  ginng  it  out 
iguin  on  condensing,  has  been  applied  to  many 
useful  purposes  in  everyday  life.  For  example, 
the  distillation  of  *pirits,  the  heating  of  apart- 
ments and  places  of  business,  the  prepar^ition  of  , 


infusions  and  extracts,   cookery,  bleaching,  and 

dyeing.     During  "^- '^--'- '  ^-'■—'^--' 

burning  is  avoide 
exceed  100°  C. 

TJ«e  reader  wUl  now  readily  understand  why 
it  is  that  one  feels  cool  on  Isaving  the  bath,  or 
when  the  floor  of  a  room  is  aprinkled  with 
water.  The  liquid  being  thus  spread  over  a 
large  surface,  evaporates  quickly,  and  thereby 
abatiacts  heat  from  the  surrounding  objecta. 
[7b  it  toHliniud,) 


THI     OPTICAL     LAHTXBN  :    ITS 
COVSTBTTCTION  AHD  UBL-X. 

By  Cnis.  A.  Paxku. 

Jeta. — The  Oxy-Oalelum  ZAmp. — The  Blow- 

thionKh  or  SafMy  Jet. 

HAVmQ,  in  preceding  papers,  dascribed  tha 
method  of  preparing  the  gases  uaed  by  tha 
lanleniist,  it  behovea  us  to  direct  ooi  attanUon' 
to  the  various  forms  of  jets  by  which  thenars  lad 
to  the  point  of  combustion.  Um«light  jets  mar 
be  divided  into  two  classes :  the  "  blow-through,'* 
or  "  safety  jet,"  in  which  a  stream  of  ozygea  ia 
blown  thimigh  a  hydrogen  flame  againat  the  lime 
cylinder ;  and  another  arrangement  called  the 
"  ory- hydrogen  "  or  "  mixed  jet,"  in  which  the 
two  gates  an  conviTed,  by  maana  of  teparBte 
tubes,  to  a  chamber  or  box  situated  baneaui  tha 
burner,  fcom  whicfi  they  issue  in  their  combiaad 
state,  and  thna  impinge  upon  the  lima.  Tha 
blow-through  jet,  which  is  also  known  as  the 
"oir-calcium''  or  "oxy-gaa"  jet,  it  extramel^ 
....  ..f .  mui  (gonvenient  for  the  novice  to  m 


and  as  a  conseqnsnce  it  is  a  great  favourite  among 
begiimers ;  but  for  a  powenul  illumiuatioa,  sui£ 
as  would  be  required  lor  a  public  entertainmeiitt 
the  mixed  jet  is  iht  jet  par  exteilrna.  With  the 
blow-through  jet  it  is  sometimes  convenient 
to  anbstitnte  tha  flame  of  a  apirit-lamp  for 
the  hydrogen  where  it  is  impossible  or  difli- 
coU  io  obtain  the  latter,  and  when  snoh  an 
amngement  as  this  is  employed  it  is  called  tha 
"oxyoatcium  lamp,"  and  as  this  is  the  most 
nmple  ot  all  forms  of  limelight  jets,  wewiU&ow 
proceed  with  its  description- 

The  oxycolcium  lamp  shown  in  Fig.  60  con- 
sists of  a  cylindrical  cistern  or  reservoir  similar 
in  appearance  to  a  bottle  with  a  short  neck,  the 
latt^  being  dosed  on  the  inside  by  means  of  a 
small  valve.  This  cistern,  whan  filled  with 
spirits  of  wine,  is  placed  mouth  downwards 
inside  a  slightly  larBer  vessel,  which  causes  the 
valve  to  open,  and  thus  establishes  an  outflow  of 
niirit  which  passes  through  a  suitable  tube 
direct  to  the  wick-bolder  of  the  bniner.  A 
cylindrical  lump  of  lime  pierced  with  a  oeotral 
hole  is  slipped  on  to  an  adjustable  supporting  pin 
situated  immediately  behind  the  burner,  and  tha 
oxygen  blowpipe,  which  is  arranged  in  a  parallel 
position  to  tha  delivery  tube  of  the  burner,  has 
its  nozzle  suitably  curved,  in  order  to  bring  the 
oriflca  on  a  level  with  the  top  of  the  wick-holder. 
The  outer  end  of  the  blowpipe  tube  tenninates 
in  a  small  tap  which  is  connected  with  tha 
oxygen  bog  l^  means  of  rubber  tubing,  after 
which  suitable  pressure  is  put  on  the  gas-bag 
and  the  burner  lighted.  On  the  oxygen  tap 
being  opened,  it  causes  the  gas  to  be  blown 
through  the  spirit  flame  on  to  the  lime,  which 
immediately  becomes  incandescent  and  emita  a 
powerful  light. 

The  light  is  not  so  good  as  that  given  by  the 
hlow-tbroDgh  jet;  buttoagreatmanylantemista 
this  defect  is  more  than  counterbaLtnced  by  its 
great  convenience  and  absolute  safety,  as  the 
light,  when  properly  managed,  it  quite  sufficient 
For  small  rooms,  or  where  a  very  powerful 
illumination  is  not  required.  One  of  we  most 
noticeable  improvements  in  spirit  jets  is  tha 
"automatic  oiycalcinm  lamp,''  inteoduced  by 
Mr.  Wood,  of  Cheapside,  which  comes  about  as 
near  perfection  at  it  ia  possible  to  get  with  a 
spirit-jet.  In  this  form  of  spirit-jet,  which  is 
shown  in  Fig.  61,  the  wick-chumber  is  inclined 
at  the  correct  angle  at  which  the  dams  should 
Impinge  upon  the  lime  in  order  to  produce  the 
best  possible  results,  the  wick  being  hoUow 
instead  of  solid,  at  is  usual.  This  arraligement, 
while  allowing  for  an  ample  supply  of  spirit, 
enables  the  oxygen  tube  to  be  brought  up  through 
the  centre  of  the  wick.chamber,  so  that  the  gas 
conveyed  direct  to  the  base  of  the  dame.  Ihe 
flame  given  by  this  lamp  is  email  in  size  until 
.L.  ^ijgen  tap  is  turned  on,  when  it  is  increosed 
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to  itl  fall  brilliancy,  only  to  die  down  agiain  to 
its  fonnBT  Die  hi  >oon  u  the  gu  ii  tamed  off, 
Thii  unngement  is  a  great  improvement,  m  it 
ii  not  poanble  to  torn  dovn  the  spirit  flajno  in 
the  oraioaiy  form  of  apint-Ump.  Besidea  tliiB, 
tliere  are  lereral  other  good  points  about  the 
Ump,  inclnding  a  toll-tale  arrangenient  for 
ihowiag  the  amount  of  spirit  in  the  oittera,  and 
■n  kdjastment  by  which  the  gpirit  is  kept  *t  a 
Dnifoim  height  in  the  burner  when  the  uunp  is 
tilted.  The  lamp  is  also  fitted  with  Hi.  Wood's 
well-known  lime  cylinder  shield,  which  will 
iluxtly  be  described  more  folly.  Another  im- 
pmrM  form  of  oiycaloiam  lamp  haa  been  recently 
mtrodnced  by  Mr.  Tumbull,  of  Edinbunh, 
which  ii  said  to  give  very  good  results.  ^Hds 
fMrm  of  ipErit-luop,  whi(£  is  a  departure 
from  the  orthodox  pattem,  is  provided  with 
a  wick  cut  on  a  slant,  similar  to  a  plan 
snggestod  many  years  ago  by  Mr.  HlgtJey, 
and  it  is  mounted  on  ao  adjtutable  stem,  so  that 
the  lamp  can  be  retained  in  a  level  position  wlien 
the  lantern  requires  to  be  tilted. 

Fig.  62  represents  the  ordinary  form  of  ozy> 
oalonm  lamp  as  supplied  by  the  dulers.  A  is 
the  dftem  to  uontam  the  spirit ;  B„the  burner, 
or  wick-holder  ;  C,  the  tube  through  which  Uie 
oxygen  passes ;  I),  an  adjustable  support  to 
noaive  the  lime ;  and  E,  a  clamping-ecreir, 
whioh  gripe  the  upright  rod  of  the  jet-tmy,  and 
at  the  same  time  permits  the  lamp  to  M  kept 
Iav«l  when  the  lantora  leqniree  to  be  tilted.  The 
""" — '"d  power  of  tho  ordinal?  form  of  oiy- 


t  with  Ur. 

Wood*!  improved  lamp  It  is  poenUe  to  obtain  a 
li^  of  mnoh  greater  intensity.  Although  the 
oxycaldom  lamp  is  not  so  powerful  a*  the  tjtnr- 
throngh  system,  it  will  nevartheleH  be  found  ex- 
oeedingly  nsefol  for  all  pnrpoeas  where  an  easily- 
workea  une-jet  of  fair  power  ii  required,  and 
ordinary  booio-gM  is  nnobUinable ;  but  to  the 
laatamut  of  ezperienoo  the  ethei-ozygan  jet 
will  be  found  a  far  more  attnctive  system.  Tnis 
■ntem,  which  will  be  folly  explained  in  a  future 
ohapter,  should  never  be  employed  by  the  novice, 
M  it  requires  very  careful  management. 

As  the  majority  of  our  readen  are  doabtleea 
luffioiently  skilled  in  metal- work  to  attempt  the 
constmction  of  their  own  jets,  it  may  be  deeirable 
to  deecribe  the  mode  of  ^procedure  with  each 
description  of  jet,  commencing  with  the  practical 


Taking  the  leservoir  or  cistern  first,  we 
require  for  this  a  coople  of  tin  or  brass  canif 
one  of  whioh  will  readily  fit  inside  the  other. 
Although  the  size  and  shape  are  immaterial,  it  will 
he  found  useful  to  have  the  inner  canister  of  a 
■uflicient  size  to  hold  about  a  pint  of  spirit ;  bat 
it  nuy  be  considerably  luuller  it  desired. 
Having  procured  the  canisteis,  remove  the  lid 
ftom  the  iDialler  one,  and  solder  a  strip  of  tin 
Jin.  is  width,  across  the  interior  from  side  to 
nde,  at  about  lin.  below  the  open  end,  in 
OiAta  to  form  a  bearing  for  the  'ndve, 
as  diown  In  Fig.  63  at  A.  This  done, 
proceed  to  prepare  the  valve  by  lolderiog  a  lln. 
length  of  stout  Inasi  wire  into  a  hole  punched 
through  the  centre  of  a  lio.  circular  disc  of 
brasi  or  tin,  after  which  the  valve  thus  formed 
ii  loooely  fitted  into  a  hole  pierced  to  n  ~ 
in  tho  exact  centre  of  bearing  already  af 
the  interior  of  the  d 


form  of  a  liog,  and  solder  it  into  a  hole  prepared 
iot  iU  leoeption  in  the  centre  ol  a  disc  ol  Un  of 
rafBcientsm  to  cover  the  bottom  of  theditem, 
itaat  probably  the  lid  of  the  eistem  itaelt  will 
answer  for  this  purpose.  Thus  prepared,  the  diec 
or  lid  (honld  be  soldered  in  poution  on  the 
bottom  of  the  cistern  with  the  collar  outwards, 
and  the  valve  working  between  in  the  manner 
shown  ia  Fig.  63.  The  cistern  may  now  be 
placed  in  the  larger  canister  which  farms  the 
outer  containing  vessel,  where  it  will  be  seen 
that  the  lid  of  the  latter,  or  a  disc  of  metal  the 
same  diameter  as  the  outer  canister,  will  require 
to  be  soldered  on  to  the  top  of  the  cistern,  in 
order  to  keep  h  steady,  and  afford  a  neat  ap- 
pearance. In  all  probability  the  lid  of  the 
oanister  soldered  on  to  the  cistern  as  shown  at  H, 
in  Fig.  63,  will  answer  the  purpose.  One  or  two 
air-holes  may  now  bo  punched  near  the  top  ol  the 
ooter  containing  vessel,  after  which  a  Sin. 
length  of  ^in.  bnut  tube  should  be  soldered  into 
a  hole  ponched  through  the  side  of  the  canister 
near  the  bottom  in  the  position  indicated  in 
Fig.  6S.    The  wick-holder,  which  is  made  tram 


brass  over  the  end  of  the  tube,  after  which  the 
spirit  tnp^y-tabe  from  the  oisteni  is  inierted 
throngh  a  hole  pieroed  in  the  side  of  the  wiok- 
bcjder  near  the  bottom,  and  then  soldered  in 
position  in  the  manner  shown  in  Fig.  65,  at  A.  A 
small  plate  ol  brass  may  now  be  slotted  and  filed 
up  to  the  plan  of  Fig.  66,  which  should  meaanra 
about  2in.  long,  and  fin.  wide  at  the  narrow 
portion,  the  ciicolai  end  being  pierced  and  filed 
up  ao  as  to  fit  tightly  over  the  tube  of  the  burner, 
to  which  it  may  now  bo  soldered  at  about  {in. 
from  the  upper  end,  in  the  podtion  shown  at  B, 
inFi^.  efi. 

With  regard  to  the  bonier  to  be  fitted  to  the 
upper  end  of  the  wick-holder,  it  ma^  be  said  that 
a  bamer  taken  from  an  ordinary  spirit-lamp  will 
be  found  to  answer  vei^  well,  or  if  a  snitable 
burner  is  not  forthcoming  it  will  be  a  simple 
matter  to  make  one.  Should  the  reader  possess 
a  lathe,  a  amtJl  casting  of  the  form  of  Fig.  67 
may  have  a  thread  cut  on  it  as  shown  at  A,  so 
that  it  can  be  screwed  Into  the  upper  end  of  the 
wick.holder,  and  the  tube  to  hold  the  wick  can 
be  made  from  a  short  length  of  }in.  or  {in.  brass 
tube,  which  is  reduced  in  diuneter  for  aboot 
hall  its  length,  and  tightly  fitted  Into  the  casting 
in  the  manner  indicated  in  Fig,  67,  after  which 
a  small  hole  may  be  bored  through  the  cup  of  the 
burner  dose  to  the  wick-tnbe  in  order  to  admit 
the  air.  When  the  bnmer  is  completed  the 
lamp  may  be  provided  with  the  delivery  tabe  by 
which  the  oxygen  is  conveyed  to  the  jet.  Thu 
tnbe  may  take  Ike  form  of  a  U^in.  length  of  ^in. 
brass  piping,  to  one  end  of  which  a  small 
accurately-made  gas-tap  it  soldered  on  tor  the 
purpoee  of  regulating  the    supply   of  oxygen. 


The  other  end  of  the  oxygen  pipe  may 
bent  in  Uie  form  of  a  curve,  the  extreme  [ 
which  ia  tipped  with  a  small  nipple  thr« 
screw  on  to  the  end  of  the  tube.  A 
suitable  for  this  purpose  can  always  be  o1 
from  any  lantern  manufacturer,  or  i£  pref< 
can  be  turned  in  a  lathe  from  a  small  cat 
brass  similar  in  form  to  Fig.  GH,  the 
aperture  tapering  from  ^in.  at  the  back  t 
the  thickneta  of  a  doming  needle  at  the 
When  the  nipple  has  been  fitted  to  the  tu 
latter  may  be  attached  to  the  lamp  by 
soldered  to  the  under  aide  of  the  outer  vi 
the  reservoir  in  a  parallel  position  to  th 
tube  oomiogfrom  the  dstem.  The  jet  ia  ( 
to  the  rod  of  the  jet  tray  by  means  of  a  t 
screw  working  in  a  collu'  attached  to  the 
end  of  a  tube  having  a  slightly  larger  di 
than  the  rod  itself.  The  vipper  portion 
tube  is  soldered  to  the  aide  of  the  coni 
vessel,  and  the  lower  end  ia  attached  in 
manner  to  the  two  delivery  pipes  of  t 
The  lime  pin  (A,  Fig.  09)  which  earn 
eapporting  plate  on  which  the  lime  i>  ; 
takes  the  form  of  a  threaded  screw  2^in 
and  is  made  to  work  ia  an  ndjuatable 
(B,  Fig.  09)  that  slides  along  the  slotte 
projecting  from  the  wick -chamber.  The 
of  the  time-pin  (B,  Fig.  U9)  is  put  throu 
slot  of  the  projecting  arm,  and  made  to  (c 
latter  by  meansof  a  suitable  screw  nut  (C,  F 
which  is  provided  with  a  soiall  washer  abo 
below,  alter  which  the  liraapin  itaelf  may 
serted  and  made  to  travel  within  the  coU 
action  of  turning  the  pin  eecving  to  n 
lower  the  lime  aa  may  be  required.  In  u 
lime  cylinder  ia  slipped  over  the  pin  ani 
to  rest  upon  a  mall  circular  plate  (U,  Fi 
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.  . .  cleaned  up  with  amery 
ad  thea  lacqaorad  with  truuparent  or 
e  Ucqner,  vxoriiag    to    taste,  the 


wOl  now  torn  to  the  blaw-throagh  jet 
ii  hrdn^teii  pta  oi  the  oniinaij  ooal-gaa 
hoosehold  supply  ia  mUtitated  for  the 
I  the  Bpirit-Iainp.  When  a  humer  of  thii 
ioa  ia  emplojsd  onlv  one  bag  or  bottle  of 
I  be  Tvqniied,  and  that  for  the  oijgen — 
to  aa^,  aapporing:  th«t  the  houaehold  gas 
laad  IB  place  of  the  pnre  hydrogen,  as  is 

the  caae.  It  may  here  be  stated  that 
h  ooel-l^ai  ia  in  reality  carburattod 
m,  yet  it  la  ngiul  for  it  to  be  spoken  of  aa 
m,  for  the  take  of  conTsnienoe.  The 
iioagh  jet  takea  the  form  of  a  pur  of 
abea  pUoed  paiallel  to  each  other  in  a 
tal  pontion,  and  tenniatiting  at  one  end  in 
noule  or  bnnier,  which  ia  imudly  tipped 
[lUtinnm  nipple.  The  outer  or  baok  end 
tube  ia  provided  with  a  gas-t«p,  in  order 
«  exact  amoimt  of  gas  oan  be  regnUted 
cety,  and  cloM  to  the  tape  the  taW  are 
^tly  apart  by  being  soldered  one  ou 
ide  of  a  short  hollow  metal  column,  the 
1  diameter  of  which  ehould  be  of  s  snit- 
le  to  enable  it  to  be  passed  over  the  np- 
opporting  rod  of  the  jet-tray,  to  which 
:tured  at  any  desired  height  by  means  of 
ling  XTBW.  The  lime  is  eapportad  upon 
lad  {An  attached  .to  a  movable  foot -ptate 
t  mado  to  elide  along  the  upper  surface  of 

tnbei,  M  that  it  con  be  readily  adjoited 
sped  at  a  suitable  distance  from  the  oii&ce 
luner.  WlthajetoftheaboTsdeicription, 
PTBi  a  li^ht  of  much  greater  intensitv 
e  oxycsldom  lamp  preTioogly  described, 
Mibn  is  an  utter  impossibility,  indeed,  the 
isklen  caralaaaness  would  fail  to  explode 
sa,  for  the  aimpla  reason  that  an  exploaion 
y  occnr  apon  the  ignition  of  the  mixed 
nd,  as  in  the  blow-Ehrongh  jet,  they  are 
itinct  from  each  other  nntil  tbey  arrive 
idnt  of  combustion,  sUriakis  thus  avoided. 
form  of  blow-through  jet,  which  is 
n  Fig.  70,  the  extremity  of  the  hydrogen 
'  tube  is  bent  up  to  a  sharp  angle,  and 
.  in  a  short  piece  of  tubing  of  slightly 
lore,  the  npper  end  of  which  is  crosMd  in 
ig  direction  bv  another  short  length  of 
of  a  similar  diameter.     The  end  of  the 

delivory  tube  U  bent  in  the  form  of  a 
Ad  inarated  in  the  lower  end  of  the  cross- 

nch  a  maimer  that  the  hydrogen  gaa, 
ig  from  the  outer  oridoe,  is  blown  through 
trsaiB  of  gai  from  the  oxygen  tube.  In 
'thfcmgh  jet  of  this  make  the  oxygen 
uoaUy  mnk  just  below  the  open  enaof 
ragen  tube,  which  thus  allows  the  gases 
lie  before  they  impinge  upon  the  lime. 
ipcDTement,  which  greatly  anhancee  the 
t  tha  light,  does  not  render  the  jet  in  the 
gree  dang^as;  but  it  needs,  perhaps, 
nore  carunl  adjustment  in  working  than 
tiw  Bote  nmple  arrangements,  owing  to 
that  the  gafei  meet  jnst  belofr  the  point 
don.  If  doe  care  be  taken  to  turn  on 
tm  md¥tHji  aitar  the  hydrogen  has  been 
rm  be  well ;  but  if  the  tap  is  tomed  on 
T,  the  rush  of  gas  will,  in  aI2  probability, 
t  the  flame  with  a  aharp  cnck,  which  is 

alarm  tba  timid  spectator. 
J  interchangeable  jets  have  also  been 
od  for  the  benefit  of  those  operators  who 
Y  employ  the  blow-tbrough  system  with 
lonal  use  of  the  mixed  jet.  By  simply 
f  on  a  amall  no^le,  a  jet  of  this  descrip- 
a  be  at  once  transformed  into  a  blow- 
IV  a_  mixed  jet,  aooording  to  re- 
nts, without  necesaitatiiig  the  extra 
(or  a  special  jet  for  each  system. 
h  at  fint  sight  of  an  arrangement  of 
1  wonld  appear  to  be  very  convenient, 
lot  always  prove  so  successful  in  actual 
Lj'et  of  thia  description  is  liable  to  leak 
•ata  unless  particularly  well  mode.  A 
n  of  interchangeable  jet,  known  as  the 
Mtioii,"  has  been  recently  invented,  in 
be  turned  on  and  o&  withont 


tevolotion  it  moves  the  lime  forward  the  propm 
distance,  and  at  the  same  time  taiaes  it  up  suffi- 
cient to  expose  a  fresh  surface  to  the  action  ol 
the  flame.  A  blow-through  jet  will  generally 
be  found  to  giro  a  maximum  light  of  about 
200c. p. ;  but  BQ  experienced  operator,  by  care- 
fully adjusting  the  nipple,  and  employing  a  higb 
pressure  of  oxygen,  con  frequently  obtain  a  light 
of  300c.p.  with  some  of  the  best  forms  of  jets. 

Turning  now  to  the  practical  construction  of  s 
blow-through  jet,  it  may  be  said  that  this  make 
of  burner  is  of  such  simple  form  that  it  would 
appear  scarcely  necessary  to  enter  fally  into  the 
details  of  its  manufacture,  as  it  merely  consists  ol 


B.  What.  (1)  Stnielun.  GeDerally,  this 
■yvtem  is  fonnd  m  batin-shapsd  areas  or  syn- 
clines.     In  Pig.   165  is  shown  a  diagram  ^  a 


need  an  8in.  length  of  ^in.  ^laas  tubing, 

which  will  require  to  be  bait  to  the  angle  Indi- 
cated at  lin.  from  the  end  of  the  tube.  This  can 
best  be  done  by  clamping  the  tube  in  a  vice 
having  leaden  jaws,  or  it  may  b«  put  between  a 
couple  of  pieces  of  wood  when  in  the  vies,  in 
order  to  prevent  it  from  being  cruahed.  WWi 
the  hydrogen  tube  has  been  prepared  in  this 
manner,  take  a  Sin.  length  of  the  same  nze 
tubing  and  proceed  to  bend  one  end  of  this  to  the 
form  of  a  grooetnl  curve,  commencing  at 
about  '-An.  from  the  extremity  of  the^  tube, 
after  which  a  small-aiEe  gas-tap  should  be 
soldered  to  the  back  end  of  each  tnbe,  preference 
being  given  to  tapi  having  lever  handles.  Now 
take  a  \\m  length  of  stout  brass  tubing,  whioh 
will  juat  fit  over  the  upright  rod  of  the  jet  troy, 
and  having  previously  filed  up  a  small  plate  of 
bnus  to  measure  about  lin.  by  fin.,  drill  a  hole 
through  the  centre  of  this  of  sufficient  size  to 
take  the  above-named  tube,  which  should  either 
be  tapped  to  screw  into  the  hols  in  the  plate,  or 
else  riveted  in  position.  When  this  has  been 
done,  a  small  collar,  fumiahed  with  a  milled 
screw,  ahould  be  soldered  to  the  upper  end  of  the 
column,  after  which  a  couple  of  grooves  are  filed 
along  the  under  side  of  the  foot-plate,  iu  order 
to  niark  the  position  to  be  occupied  by  the  two 
gas-tubes,  which  ore  then  soldered  to  the  position 
indicated  in  Fig.  TO,— that  is  to  say,  with  the 
hydrogen  tube  on  the  left  Nothing  remains  to 
be  done  now  but  to  provide  the  jet  with  a  lime- 
pin  and  a  noKzIe.  The  former  oonsists  of  a 
threaded  screw,  3in.  in  length,  which  is  riveted 
to  a  email  brass  foot-plate,  measuring  lis.  by  fin. 

aT  |in.  A  couple  of  grooves  should  be  hted 
ong  the  under  aide  of  this  plate  by  means  of  a 
round  file  at  *  distance  apart  to  correspond  with 
the  position  of  the  tubes  of  the  jet,  as  shown  in 
Fig.  71.  This  plate  is  not  fixed  to  the  tubes  of 
the  j  et,  but  maide  to  elide  to  and  fro  by  means 
of  a  clamping  screw  famished  with  a  small  plate 
or  washer,  and  fitted  to  screw  into  a  hole  dniled 
through  the  centreof  the  foot-plate.  The  lime  is 
supported  upon  a  tubular  socket,  which  ie  pro- 
vided with  a  small  brass  disc  at  either  end,  and 
threaded  to  travel  along  the  upright  pia 
attached  to  the  foot-plate.  With  regard  to  the 
nozzle,  two  different  forms  may  be  mentioned  : 
the  first  method  consists  in  simply  fitting  a 
nipple  similar  to  Fig.  66,  to  screw  on  to  the  end 
of  the  oxygen  tube,  aa  shown  at  A,  Fig.  72,  with 
a  short  nozzle  to  St  ontotheeodof  the  hydrogen 
tube,  ae  shown  at  B,  Fig,  72  ;  and,  in  the  second 
place,  the  two  tubes  are  combined  in  the  form  of 
on  obhque  T-shaped  nozzle,  similar  to  Fig.  70, 
which  ta  ahown  in  section  in  Fig.  73.  As  a  nozzle 
of  thia  form  requires  to  be  accurately  made,  the 
operator  will  do  well  to  obtain  one  from  a  lantern 
manufacturer,  as  it  will  be  found  an  awkward 
task  for  a  novice  to  succeMfiilly  make  one  him- 
self. When  the  jet  is  completed,  both  the  tubes 
should  be  carefully  cleaned  up  by  means  of  Qour 
emery-paper,  after  wldoh  the  oxygen  tube  is 
lacqnered  with  transparent  lacquer,  and  the 
hydrogen  with  green  bronze  lacquer. 
(2b  bt  eontinufd.) 


theoretical  section  made  across  the  Bristol  coal- 
field- C  L,  U  a,  C  SI  are  all  Carboniferous ;  D 
ore  the  older  Devonian ;  T,  Triasdc,  and  J, 
Jurasdo,  are  newer  rocks.  This  Bristol  syncUne 
and  ^e  many  others  in  the  Brittih  Islea  are  due 
to  the  folding  and  after- denudation  of  what  ware 
at  one  time  continnoBS  sheets  of  rock.  Upon  tiio 
other  hand,  the  basin-shaped  areas  in  the  North 
of  France  and  in  the  centre  of  Germany  that 
contain  Oarbonif erous  rocks  were  isolated  aiSM 
of  deposit. 

Occasionally  the  strata  of  the  system  are  hori- 
zontal, or  even  arranged  in  anticlines.  In 
Fig.  166  is  shown  a  dianam  of  a  theoretical 
section  made  aoroes  part  m  the  Derbyshire  oool- 
field.  C  L  are  Carboniferous  rocks  in  the  form  af 
an  anticline,  N  O  and  C  M  are  also  Carboniferona, 
and  P  are  more  recent  Permian  rocks. 

In  the  Cuboniferoua  strata  there  ore  toany 
brood  flexures  and  many  faults,  due  to  oon- 
temporary  or  to  aubeequent  diftorbanos.  As  to 
the  former,  vcdcanic  action  appears  to  have  been 
in  the  main  confined  to  the  earlier  periods,  and 
its  results  are,  therefore,  confined  to  the  lower 
strata  of  this  system-  Aa  to  the  latter,  there  has 
been  a  ven^  great  deal  of  disturbance  since  tiie 
npper  and  later  Carboniferous  rocks  were  laid 
down ;      upheavals,    undulations,     denndationB. 
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newer  rocks  [see  Figs.  165  and  166)  almost 
[dways  lie  unconformably  upon  them. 

Some  portions  of  the  system,  lul  the  actual 
coal  atraU,  form  ridges,  hdls,  and  escaipmanti, 
md  are  especially  met  with  on  the  flanks  of  bap 
hills,  whence  comes  the  name  ' '  mountain  line- 
■tone''  applied  to  certain  of  the  CaibonEfenms 
itrata.  ViltOft 

Now  that  we  have  seen  the  general  geological 
lispoaition  of  this  Bystem,  let  us  see  of  what 
rocks  it  consists.  Eanoing  from  below  upwards, 
ire  find  dark  shales ;  iight-grey  compact  liue- 
itones,  with  many  cavema  cautioning  stalactites 
md  stalagmites ;  more  abates ;  hard,  coarse- 
gntined  tandetonea,  with  shale  intercalated ;  day 
—the  undex-clay  of  the  overlying  coal-measures. 
This  under-day  represents  the  soil  in  which  grew 
LheplontsUiathavebeentumedintooMl.  Thecoal- 
measures  are  shales  and  sandstones,  with  seama  of 
Mel  and  o^  iionstone  (iron  carbonate,  FeCO,)  in 
nodules,  "nie  seams  may  be  from  Siii.  t«  3ft.  in 
ihickness,  and  are  s^ar&t«d  by  day  or  'sand 


opportunity 
oaDy  testing,  is  sud  to  have  no  loose  parts 
^and  is  8tt«d  with  a  special  form  of  We- 
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the  general  stmcture  of  this  system.  Table  XVII. 
will  help  OS  here. 

Table  XVII. 

System.  Formations.  Groups. 

i  Upper. 
Middle. 
Lower. 
Millstone  Grit. 

/  Yoredale  beds. 
Carboniferons   1  Main  limestone, 
limestone  j  Shales. 

\  Limestone. 


From  this  table  we  learn  that  the  Carbonifer- 
ons system  presents,  in  its  most  complete 
deyelopment-HUid  let  us  remember  that  a  system 
is  always  technically  described  as  it  appears  in  its 
most  oomjdete  development — three  formations. 
The  lowest  is  the  Carboniferons  or  Mountain 
limestone  formation.  **  Limestone,"  becanse 
limestone  is  the  prevalent  rock.  "  Carbonifer- 
ons," because  aluiough  no  coal  is  found  in  this 
formation,  yet  it  is  part  of  the  great  Carbonifer- 
ous system.  For  the  meaning  of  the  alternative 
title,  ''Mountain,''  see  above.  Thickness  vari- 
able; sometimes  1,500ft. 

The  second  formation  is  the  Millstone  Grit, 
''(rrit,"  from  the  hardness  of  the  sandstones, 
« Millstone,"  hom  the  economic  use  to  which 
they  are  put.    Occasionally  over  600ft.  thick. 

Ihe  name  of  the  tlurd,  uppermost,  most  recent 
formation,  the  Coal-measures,  explains  itself, 
although  the  student  will  not  forget  that  these 
contain  many  other  kinds  of  rock  besides  coaL 
600— 12,000ft. 

Two  out  of  the  three  formations  present 
groups.  The  Carboniferous  or  Mountain  Lime- 
stone has  three  divisions.  Of  these  the  lowest  is 
the  limestone  shales,  idtemations  of  limestone  and 
ihale,  wiUi  a  thickness — e.g.,  in  the  Bristol  dis- 
trict, of  some  600ft.  The  mid^e  ^oup  is  the 
Main  Limestone  one,  1,440ft.,  near  Bristol.  The 
third  is  the  Yoredale  beds,  so  named  because  they 
occur  especially  in  Yoredale — i.e.,  Wensleydale, 
the  valley  of  the  T7re — as  far  as  Jervaulz  Abbey, 
five  miles  south-east  of  Leybum.    The  Yoredale 
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beds  are  the  Upper  Limestone  shales,  consisting 
mainly  of  shale  and  grit  with  a  thickness  of  about 
400ft.  (v.  Figs.  166  and  168.) 

The  Millstone  Grit  group  presents  no  sub- 
divisions. 

The  Coal-measures  present  three  divisions :  the 
lower  with  thin  seams  of  coal ;  the  middle  with 
thick,  workable  seams  of  coal ;  the  upper  with 
thin  seams  again. 

C.  Wheiie.  Here,  as  with  the  Devonian 
series,  it  will  be  best  to  study  the  distribu- 
tion of  the  three  groups — the  Carboniferous  or 
Mountain  Limestone,  the  Millstone  Grit,  the 
Coal-measures — separately  under  each  of  our 
usual  geographical  divisions. 

1.  Europe,    a.  The  British  Islos. 

(a)  Carboniferous  limestone.  1.  England. 
The  most  south- westerly  appearance  of  this  forma- 
tion in  England  is  in  the  two  islands  known  as 
the  Steep  Holme  and  the  Flat  Holme.  They  are 
in  the  Bristol  Channel,  off  the  north-west  coast  of 
Somersetshire,  some  five  miles  from  Weston- 
super-Mare.  In  the  Mendip  Hills  of  Somerset- 
shire, Clifton  Down,  west  of  Bristol,  and  indeed 
generally  in  the  gorge  of  the  Avon.  In  the 
Forest  of  Dean,  West  Gloucestershire,  between 
the  rivers  Wye  and  Severn,  north-east  Stafford- 
shire, to  the  north  and  east  of  the  Potteries  and 
northern  Staffordshire  coal-fields.  The  Pennine 
Bange,  where  this  formation  makes  a  gigantic 
anticline,  extending  from  the  midland  counties 
right  up  to  north  Northumberland.  In  the 
centre  of  Derbyshire  the  Carboniferoms  limestone 
forms  the  beautiful  dales,  notably  Monsal  and 
Miller* s  Dales  (3^  and  6^  ndles  north-west  of 
Bakewell).  The  main  Carboniferous  limestone 
is  in  this  district  flanked  on  all  sides  by  the  Yore- 
dale shales,  which  are  especially  well  seen  in  IVIam 
Tor,  the  Shivering  Mountain,  by  Castleton  in  the 
Peak  district.  In  the  Isle  of  Man,  a  patch  in 
the  south  between  Balvash  Bay  and  Derby 
Harbour,  including  Castleton.  South  and  east 
of  Ulverston  in  Lancashire,  south  and  east  of 
Srkby  Lonsdale  in  Westmoreland.     At  Sed- 


bergh  just  over  -  the  border  into  Yorkshire. 
Generally  in  the  basin  east  and  west  of  the  Eden. 
Fig.  168  is  a  diagram  of  the  Pennine  anticline. 
C  L  (Carboniferous  limestone),  Y  (Yoredale 
shales),  M  G  (Millstone  Grit),  C  M  (Coal- 
measures). 

ii.  Wales.  South  and  east  coast  of  Pembroke, 
north  region  of  Caldy  Island,  three  miles  south 
of  Tenby,  south-west  comer  of  Glamorgan,  south 
of  the  Swansea  part  of  the  great  South  Wales 
coal-field.  On  the  opposite  side  of  Swansea  Bay, 
west  of  Bridgend,  and  then  running  south  of 
that  town,  due  east  nearly  across  the  peninsula, 
turning  northwards  through  Pont3npool,  and  so, 
always  fianking  the  great  South  Wfdes  coal-field, 
west  again  at  Abergavenny  and  along  the 
northern  edge  of  the  coal,  south  of  Brecknock- 
shire and  out  to  sea  at  Kidwelly  in  Caermarthen 
Bay.  In  the  North  of  Wales  the  Carboniferous 
Limestone  appears  on  the  south-east  coast  of 
Anglesey  as  far  as  the  Menai  Straits,  and  on  the 
Caernarvon  side  also  of  the  straits.  A  patch 
also  in  Anglesey,  west  of  Lb'gwy  Bay  on  its 
north-east  coast,  and  another  at  the  extreme 
north-east  comer  and  in  Puffin  Island  half  a 
mile  out  to  sea.  Great  and  Little  Orme*s  Heads 
are  Carboniferous  limestone,  which  also  extends 
through  Colwyn  and  Abergele,  and  runs  south- 
ward between  Denbigh  and  Flint.  Still  more  to 
the  east  there  is  another  strip  of  this  formation 
in  Flint,  skirting  the  Flint  coal-fields  on  its  west 
border,  and  reaching  south  to  Llangollen  and  the 
Severn  beyond. 

iii.  Scotland.  First  and  southernmost,  the  Car- 
boniferous limestone  formation  occurs  just  over 
the  Border,  extending  from  Annan  in  Dumfries, 
to  Calder  Fell,  of  the  Cheviots,  leaving,  however, 
a  little  fragment,  containing  Gretna  and  Solway, 
to  Uie  Permian  system.  This  part  of  the  forma- 
tion includes  the  valley  of  the  Liddel,  and  yet 
another  Castletown.  Still  tracing  along  the 
Border  country,  the  Carboniferous  limestone  oc- 
cupies the  surface  of  a  nearly  semicircular  por- 
tion of  Berwickshire  in  the  south,  including 
Kelso,  Flodden,  Coldstream,  the  valleys  of  the 
rivers  Till,  Tweed,  and  Blackadder.  Let  me  here 
say,  in  answer  to  one  or  two  correspondents, 
that  the  best  way  to  work  out  the  distribution  of 
the  various  systems  is  by  aid  of  Sir  A.  C.  Ram- 
say's Geological  Map  of  England  and  Wales, 
already  mentioned,  and  the  quite  invaluable 
Geological  Atlas  of  Great  Britain,  published  by 
Messrs.  Heynolds  and  Son,  174,  Strand.  The 
only  other  appearance  of  the  Carboniferous 
limestone  in  Scotland  is  in  the  region  between  the 
Firths  of  Forth  and  Clyde.  Here,  broken  up  by 
coal-measures  and  igneous  rocks  alone,  the  Car- 
boniferous limestone  stretches  from  Ardrossan 
in  Ayrshire,  on  the  west,  to  St.  Andrew's  in 
Fife,  and  Innerwick  in  Haddington,  on  the  east 
coast ;  from  New  Cumnock  (Ayr)  in  the  south  to 
Stirling  in  the  north. 

iv.  Ireland.  In  this  country  the  Car- 
boniferous limestone  rocks  occupy  a  relatively 
larger  area  than  they  occupy  elsewhere.  They 
form  the  surface  rocks  across  the  island  from 
Dublin  to  Galway  Bay  and  far  to  the  north  and 
south  of  this.  In  the  south  and  south-west  they 
are  at  their  thickest.  Bintry  Bay,  Bandon,  Cork, 
Kenmare  and  Limerick  are  noted  centres, 
and  in  the  north  Ballycastle  in  Mayo  marks  the 
limit  of  this  formation. 

03)  Millstone  Grit.  The  distribution  of  this 
formation  is  definite  and  limited.  Like  the 
Carboniferous  limestones,  it  -follows  the  margins 
of  coal-fields.  In  Devonshire  it  occupies  a  large 
area  south  of  the  Devonian  rocks,  and  extends 
a  littie  way  into  Cornwall  to  the  west,  and 
Somerset  to  the  east.  This  important  region  of 
Millstone  Grit  may  be  marked  off  thus:  from 
Bossiney,  a  village  on  the  west  coast  of  Corn- 
wall, four  miles  north-west  of  Camelf ord,  through 
Launceston  to  Mary  Tavy  on  the  west  edge  of 
Dartmoor,  and  four  miles  north-east  of  Tavis- 
tock, round  the  northern  border  of  Dartmoor  to 
Exeter,  then,  with  a  tongue  of  Trias  rocks  inter- 
rupting, to  Tiverton,  Wellington,  and  west  again 
by  Bampton,  South  Molton,  Appledare  tu  Hart- 
lajid  Pomt,  and  the  sea.  In  Brandon  and  Clifton 
Hills,  also,  at  Bristol. 

Farther  north,  the  ^lillstone  Grit  reappears 
between  Derby  and  Belper,  and  then  runs  north, 
forming  the  moors,  and  swelling  out  hugely 
between  The  Peak  and  Leybum  in  Yorkshire 
(18  miles  west  of  Northallerton),  and  then 
thinning  away  as  it  runs  northwards  between 
the  coal-fields  of  Durham  and  Northumberland, 
east,  and  the  Carboniferous  limestone  of  these 
two  counties,  west. 


ii.  Wales.  A  thin  line  of  Millstone  Grit  fol- 
lows  the  Carboniferous  limestone  as  it  traces  ont 
the  south,  east,  and  north  outlines  of  the  South 
Wales  coal-field  (<.«.)•  The  grit  lies  between 
the  coal  and  the  limestone.  In  precisely  the 
same  relative  position  to  its  two  companion 
rocks,  the  Millstone  Grit  follows  the  western 
limit  of  the  north-eastem  coal-fields  of  Flint  and 
Denbigh. 

iii.  Scotland.  Comparatively  insignificant. 
In  Lanarkshire  and  Stirling  only. 

iv.  Ireland.  Apparentiy  the  Millstone  Grit  is 
not  represented  here. 

(y)  Coal-measures.  The  great  coal-fieldB  of 
the  British  Isles  are  so  well  known  to  uft 
economically  and  geographically,  that  the  mere 
enumeration  of  them  here  is  enough. 

(i)  England.  1.  The  Devon^ire  coal-field, 
south-east  of  Bideford'  and  Barnstaple ;  unpro- 
ductive. 2.  The  Bristol.  3.  The  Forest  of 
Dean.  4.  Severn  Valley.  5.  South  Staff wd- 
shire ;  part  of  Worcestershire,  Warwickshire,. 
Shropshure,  and  Staffordshire.  6.  Nuneaton 
andTamworth.  7.  North  Staffordshire;  Stoke 
and  the  Potteries.  8.  Leicester  coal-fieldk 
9.  Derby  and  Nottingham  to  Sheffield.  10. 
South  Yorkshire,  the  largest  in  England,  in- 
cluding Huddersfield,  Wakefield,  Dewsbury^ 
Halifcix,  Bradford,  Leeds.  11.  Cumberland-  On 
the  coast  from  Whitehaven  to  !Maryport,  and 
inland  to  Aspatria,  eight  miles  north-east  of 
Maryport.  This  coal-field  probably  goes  under 
the  InASea.  12.  South  Lancashire ;  St.  Helen's, 
Ashton,  Stalybridge,  Wigan,  Bolton,  Oldham, 
Rochdale.  13.  North  Lancashire :  Ingleton.  U. 
Northumberland  and  Durham :  Bishop's  Auckland, 
Durham,  Shields,  Newcastle,  Morpeth,  crossing 
the  valleys  of  the  Tees,  Wear,  Tyne,  Coquet. 

ii.  Wales.     In    South   Wales    there   is  the 
largest  coal-field  in  the  British  Isles.    It  extendi 
from  Caermarthen  Bay  in  the  west,  to  Pontypool 
in  Monmouth  in  the  east,  including  the  eastern 
portion  of  Caermarthenshire,  and  aiu.  Glamorgan 
except    the    southern    part    of    the    Swansea 
peninsula.    Its  area  is  about  900  square  milei. 
In  Pembrokeshire  there  is  a  detached  western 
partionof  this  same  field,  cut  off  by  Caermarthen 
Bay  from  the  rest.     It  runs  across  the  country 
north  of  the  Devonian  and  Carboniferous  lime- 
stone  from    St.    Bride's    Bay    to    Tenby  and 
Antroth.    In   North  Wales  there  are  the  two 
longitudinal  strips  of  coal  in  Denbigh  and  Flint 
In  Denbigh   the   coal  runs  from  near  Oswestry 
in  Shropshire    through    Ruabon   to  Pulford,  in 
Cheshire.     In  Flint,  from    a    littie  north  and 
west  of  Pulford    by    Mold,    Hawarden,   Flint, 
and  Mostyn,  along  the  west  bank  of  tiie  Dee- 
There    is    a    small   patch    in    Anglesey,   nesr 
Maldraeth  Bay  on  the  south-east. 

iii.  Scotland.  The  coal  measures  are  con- 
fined to  the  region  between  the  two  firths  ol 
Clyde  and  Forth.  A  large  patch  in  Ayrshir^ 
on  the  coast  between  Ayr  and  Ardrossan,  anc 
reaching  inland  to  New  Cumnock  and  Newmills- 
Another  in  Lanark,  including  Motherwell  and 
(rlasgow,  and  reaching  up  to  and  embracing 
Clackmannan.  Patches  on  both  sides  of  the 
Firth  of  Forth  at  Musselburgh  and  Buckhaven. 

iv.  Ireland.  Only  ocaisional  fragments  ol 
the  coal-measures  appear,  forming  hills. 

1.  b.  Europe.  Carboniferous  strata  (limefctone 
and  coal)  occur  in  Portugal  near  Coimbra,  and  in 
Spain  near  Seville,  20  miles  north  of  Cordova, 
and  near  Oviedo.  In  France,  south  of  Lyons, 
near  Nimes,  and  between  Chalons- sur-Saone  and 
Autun.  Carboniferous  strata  (the  limestone  and 
the  coal)  also  occur  in  the  north  of  France  and 
Belgium  in  more  or  less  continuous  areas,  appear* 
ing,  e.g.,  at  Valenciennes,  Mens,  Narnur,  Liege. 
In  Germany  and  Austria,  the  great  Westphalian 
coal-field,  another  huge  one  between  Bin  gen  and 
Saarbrucken,  and  two  in  Saxony  (near  Zwickau 
and  near  Dresden).  Also  in  Southern  Silesia 
(Glatz),  a  field  extending  into  Bohemia,  and 
another  area  belonging  in  part  to  Austria,  ix 
part  to  Poland,  in  part  to  Russia ;  Pilsen,  also  iz 
Bohemia.  In  Sardinia  also,  Tuscany,  and  thi 
Alps.  In  Russia,  just  north  of  the  Sea  of  Azov, 
a  large  area  of  13,000  square  miles,  whose 
centre  is  Toula,  south  of  Moscow,  Bear  Island, 
Nova  Zembla,  Spitzbergen.  In  the  Urals,  nortl 
of  Perm. 

2.  Asia.  An  area  of  many  thousands  of  milei 
in  China,  notably  the  provinces  of  Shan-tang 
and  Shan-si.  In  the  Altai  range  and  the  valley 
of  the  Amur. 

3.  Africa.     Unknovm. 

ia.  North  America.  An  area  of  2OO,00C 
square  miles.    Carboniferous   limestone    in   ths 
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ip^  Buio  and  Utah.  Millatone  Grit  in 
iranU  &nd  New  Yoik.  Coal-meaaares  in 
Aikaniu,  Kuuoi,  MiiBouri,  and  Iowa 
I  ■qnue  nulei) ;  Weat  Kentucky,  lUinoia, 
1  (47,000);  th«  AlleghanieB  CS9,000); 
an  (6,700);  Rhode  Island  (500);  New 
rick  and  NoTa  Scotia  (18,000). 
iooth  America.  Unknown, 
^nstralaria.  New  South  WaleB,  near 
7,  New  Zealand. 


ACTICAI    HICEOSCOPY    FOB 
STUSIHTS-XXm. 

LiDEBicE  Datis,  B.Sq.,  Aisociate  of  the 

Phaimacsnticul  Society,  &c. 
S  "Ujripodo,''  or  many-legged  creatures, 
rill  [>ccap7  our  atteotion  for  a  short  time 
not  because  thay  fail  to  be  of  interest  to 
cnxcopiat,  but  from  the  fact  of  resembling 
rge  extent  the  Annelids  or  wotms,  whii£ 


Te  previouily  studied.  There  iire,  how- 
Buiy  points  etracturaUy,  which  ehow  the 
idea  to  be,  sa  it  were,  a  modiSed  form  of 

and  it  becomes  our  duty  to  examine  these 
ncM.  The  body  of  the  centipede  is,  we 
e,  umnged  in  un  annular  miumcr;  but 
i  the  outer  integument  to  be  conBiderably 
,  and  not  quite  so  elaatic  as  tiiat  the 
di,  and  yet  not  so  firm  or  aubetantiiil  as  to 
compaiisou  with  the  chitinoiu  covering  of 
•ecta.  The  centipedes  diSft  also  from  the 
I  in  the  arrangements  which  regulate  the 
tion  of  oxygen,  or,  in  other  words,  the 
Jag  apparatus. 

mjtiapoda  are,  like  the  inaects,  endowed 


gjgaoteua.  Qiant  cockroach. 


miai  of  little  tubes  extending  from  the 
Bcs  of  the  body  internally,  to  which  the 
rf  "tracbffi"  is  given.  The;  have,  there- 
wither  nils  nor  longs;  but  by  the  air  find- 
I  way  bj  means  of  these  tubes  into  the 
Bee  <tt  the  body,  the  phenomena  of  respira- 

ttndant  should  obtain  a  specimen  of  the 
t  cratipade  (Scolopendra),  and  kill  it  by 
SMC  in  hot  water,  and  examine  the  posi- 
ni  appearance  of  this  syateni.  lie  will 
ipi*  Mtiier  side  in  each  ring,  the  exit  of 
bHBear  tha  sternal  dde  of  the  body.  I 
mUoa  hot  «attt  is  necessary  to  kill  the 


ature,  because  if  placed  in  cold  water  the 
itipede  closes  the  exits  of  the  tubes,  and  ia 
capable  of  existing  in  this  state  for  eome  short 
period.  I  remember  some  yeare  ago  receiving 
from  the  West  Indies  a  very  flue  specimen, 
brought  over  by  my  brother.     This  creature  was 


Keoroptera.— Calpoteryi  virgo.    Dragon-By. 


over  ISin.  in  lengUi,  and  took  a  lot  of  killing,  at 
the  time  of  Ubetsting  it  from  the  case  in  wUch 
it  wa*  imported ;  great  car«  was  exercised  that 
it  might  tall  into  a  vessel  which  oontained 
a  cold  solution  of  cyanide  of  potassium  ; 
but,  notwithstanding  this,  it  continued  to 
swim  about  for  a.  long  time,  until  the  solution 
was  made  hot  by  the  addition  of  hot  water,  and 
this,  of  course,  produced  the  desired  effect,  and 
killed  the  creature,  which  was  afterwards  pre- 
served in  alcohoL  The  centipede  is  provided 
with  antennm,  and  the  eyes  are  of  the  simple 
kind,  and  not,  as  in  the  Insecta,  compound.  They 
niay  be  observed  arranged  in  a  cluster  on  eith^ 
side  of  the  head.  The  circulation  is  somewhat 
peculiar,  tor  we  observe  the   heart   is  situated 


Hymenoptara. — Apis  melliSca.    Common  Bes. 

upon  tho  tergal  side,  and  consists  of  several 
compartments  provided  with  valves,  which  per- 
mit the  blood  to  pass  one  way  only — riz.,  to  the 
head.  There  exists  no  further  closed  blood 
system,  excepting  a  few  branches  to  the  head  ; 
but  the  bloou  returning  from  the  body  cavity 
enters  the  heart  by  little  pockets  or  slits  found  in 
the  sides  of  each  compartment.  The  tergal  and 
sternal  portions  of  the  body  are  attached  onr  '- 


trachea   or   breathing    tubes   open-     The   bite 
of    the    scolopendra    is    painful,    on    acco 
of     the     Quid      aecretad     and      conveyed 
the    moutb    by    a    duct    in  connection   with 


with  the  poison  bag :  its  jaws  are,  for  the  size  of 
the  animal,  very  powerfuL  The  generative 
organs  are  situated  near  the  tail  end  of  the  body. 
In  diasectiog  this  ^ueature  the  student  may 
&nd  it  convenient  to  periorm  the  operation 
under  water.  This  is  easily  aCCompL'shed 
by  iiffiiing  the  centipede  to  a  loaded  cork 
with  pins,  place  it  in  a  shallow  dish  containing 
water,  then  by  bringing  light  to  bear  upon  it  by 


s«a   permanent  object,  and  the  n ,... 

caMnet  thereby  enriched.  In  tronsf erring  om 
attention  to  the  IzisecU,  we  have  before  as  a 
most  formidable  task.  It  a  man  were  tooccnpy 
his  whole  life  with  the  stndy  of  the  Insecta,  he 
would  indeed  arrive  at  a  very  imperfect  know- 
ledge of  thi4  close ;  in  hot,  if  he  were  to  confine 
hia  attenUoni  to  one  division  only,  still  the  Im- 
perfections  of  his  knowledge  would  be  apparent, 
so  eitendveisthestudy  ofBntomology.  WsshJiJl 
therefore  deal  very  briefly  with  a  tew  leading 


tfpes,  and  should  the  atudent  desire  a  more  In- 
timate knowledge  of  any  divieion  Or  family,  he 
must  refer  to  special  works  upon  the  points  at 
issue.  The  insects  for  the  most  part  have  four 
stages  in  their  life.history,  although  this  state- 
ment must  be  qualified  by  saying  such  is  not 
always  the  case.  We  have,  firstly,  the  ovum 
or  cKg;  secondly,  the  larva  or  caterpillar; 
thirdly,  the  pupa  or  chryiaUs ;  and  lastly,  the 
perfect  insect  or  imago.  This  series  of  cbangea 
IS  termed  "  metamorphoses." 

The  bo^  of  the  perfect  insect  is  considered  to 
consist  of  an  anterior  portion,  the  head ;  a 
second  portion  called  the  thorax,  and  a  hinder 
portion  or  abdomen. 

The  head  carries  the  mouth,  eyeSiandanteoDOj; 


Diptera.— TIpula  gigsnteo.    Gnat. 

the  thorax  six  legs  and  appendages  tanned  alto, 
elytru),  or  wic^  the  latter  var>iBg  in  number 
according  to  Ihe  family  to  which  the  insect 
belongs,  the  abdominal  portion  containing  the 
organs  functional  to  digestion,  and  is  generoUx 
destitute  of  appendages. 

The  thorax  is  divided  into  three  parte,  upon 
each  of  which  we  find  one  pair  of  lege ;  the  fore- 
moet  portion  is  termed  the  prothorax,  the  middlft 
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BJth  isd  hdpar  wiUi  ilsdgei  fordog  the  inm 
nraid  tiie  ItmM  odn  of  tha  aniil,  rnnOTiiig  ami 
d^g  op  ooouknullT.  WbsD  too  cold  for  work- 
ig,  again  hsat  to  fndoa,  wald  op  ud  again  iiuBrt 
1  moDn-hole,  and  traa  np  with  the  flat  hammar. 
'baaeoMTsor  fnllcaiiig  at  B  aarTas  (ortwopu'- 


Pm.  6.— How  to  Hako  b^  Swage. 


■MM  it  allowi  of  the  eair  tnmlog  down  and 
kariu  of  tha  bottom  01  bo^  of  the  nrase,  and 
femmepiojactioii,  aa  ibowu  in  Fig.  i.  JaUa  wa 
ln«  IDttan  the  bodr  of  the  iwag*  in  (hape  we 
km  a*  ptofwition  0,  aa  iliown  tu  Tig.  3,  aftei: 
itkh  we  wda  on  the  itMl  wd  ocmoan,  BM  with 
t»jKfBt'iMi  folUag  hammer,  and  finally  with 


YiQ.  7.— A  Flatting  Hamnet. 

Mttauad  iroa  whiohtha  awagei*  tuppoMdto 
MM  whan  complete. 

Hf.  i  praHata  what  we  tann  a  perlact  bottom 
MM,  A  the  bodr  of  the  awaga,  B  the  abanlc,  or 
aBtbatad  Id  Om  moni^^hola,  0  the  pmjactian 
Vrnd  the  ihank  to  pnrent  iti  bieakiog  ofF,  oi 
ftaottbgirfthaoatei  eud  ol  the^iwaga  into  the 


Via.  B. — The  Bottom  Fuller. 


aiawa  In  lie ;  the  oSnt  C  ii  formed  with  the  Urge 
k^  and  laana  the  bodj  of  tha  (wise  at  a  point 
Math  wtkal  with  the  baok  part  ol  the  tbank ; 
Ui  cnbat  1  Willi  a  aaitain  amoont  of  elaaticity  to 
hi  fwas*,  irid^  with  Ita  other  qualitise,  makea  it 


a  neceaeat?  appendage  to  any  well-made  n 
The  othar  or  inner  edge  ahoiud  be   ktriollj  i.  _   _ 
line  with  the  inner  verticil  portion  or  edge  of  the 
uiTil,  Bi  any  projection  bmond  wonid  oaoM 

portion  projeotiBsto  alnk  below  tiie  atufaoe  oi 

ol  the  annl,  and  lend  aid  to  the  brewing  of  tha 

In  Fig.  G  we  praaent  a  top  awage.    To  make 
haat  and  draw  down  one  and  of  the  matal,  tapering, 
ai  shown  in  Pig.  6,  ao  that   it   wUl  jut  ilt  the 
moiue-hole  and  allow  of  abont  |ln.  innrtion  ;  f ' 


Fio.  B.— 1 

heat  tha  largei  end  and  the  iteal  and  weld  on  Uu 
faoe,  and  pMy  fom  Uie  aonMve  B  with  the  hill- 
ing hammer,  attar  whioh  foliar  in,  a*  abown  al 
AA,  Fig.  6,  and  th«o  draw  down  the  part  B,  uti 
tme  np  witti  a  flat  hammer  onta  it  is  ol  tha  ahape 
of  the  body  of  the  awage,  aa  ihown  by  D,  Fig.  5 ; 
then  pnnch  tha  «j*  O,  whloh  make  ot*I  ahaped ; 
the  head  portion  ti  then  formed  m  abown  by  Ae 
octagon  E.  "Hie  next  opantlon  li  to  form  the 
flange  or  projection  A,  which  ii  done  by 


ul  the  time  raiting  on  a  pfaoe  of  iron  .. 

Jut  the  aize  required  fdr  the  awage.    B;  the  time 
the   flange  ia  well  formed  the  eoneaie  haa  alio 


Fta.  10.— Top  Fuller. 


r  D  ahoold 


„  dnring  the  proceia.     

be  of  proper  proportion*  with  tha  .    .  _., 

and  tor  Uie  heavier  grades  of  awages  not  leea  than 
2in.  or  2iln.  long  between  tha  flange  and  whvethe 
octagon  ahapa  commenoM ;  thia  paerenta  the  jamb- 
ing  np  of  the  eje  and  alwaya  laavea  ample  room 
tor  rehaading.  The  flange  A,  at  the  oenlialpart 
of  the  concave  B,  oiuht  not  be  le««  than  Jin.  in 
thicknaaa,  and  at  either  edge  not  leai  than  lin., 
the  extreme  edge  being  flDiahed  aa  ahown  in  bot- 
tom awage  Fig.  2. 
There  are  many  wofs  in  which  to  rahead  a  tool 


of  thia  deecripCion. 


it  preferable  one  ii 


K^ 


\i 


Fio.  11.— How  to  make  Top  Puller. 

tack  a  piaoe  of  thin  flftt  Iron  to  the  top  of  the  head, 
and  wind  it  aronnd  the  head  two  or  three  timaa ; 
than  heat  to  fiudon  and  weld  op,  always  keeping 
thsfaceoool,  and  never  allowmg  it  to  come  in  con- 
tact with  tha  anvil,  keeping  in  the  concave,  whan 
laating  on  tha  anvil,  a  piece  of  iron  of  the  proper 
ahape  and  dimaniioiu. 

tig.  T  repraaenta  a  flatting  hammar,  B  tha  body 
of  the  tool,  A  the  eye,  C  C  the  projecttug  flange,  D 
thehaad.  Thia  tool  onght  to  bemada  olcutateel, 
and  properly  froia  l)in.  ■qoare,  and  of  good  qnaUty. 
The  method  by  which  it  is  made  ii  ahnilar  to  that 
employed  in  making  tha  top  awage ;  all  beside*  the 


awage  fcmalninf|  Ij^in.  i^uare.    The  flange  ooAt 


}iD.,  Low  Mocr  ia  snflkiaotly  hard.    Hen 

frr  which  they  are  beat  made  ii  to  Siirt  fnrn  and  fit 
the  ahank,  then  taper  and  split  as  shown  b<r  Fig.  9, 
A  the  shank,  B  the  body,  ahowing  the  tpflt,  COe 
ateel  for  he«d.  After  fcnrntngths  ahank  and  body, 
prepare  the  steal,  ailowieg  It  w  projeot  tin.  or  ttn. 
on  dther  aide  of  the  body,  whioUe  sted  it  welded 
in  and  forma  the  head,  Mth  theiwsgeontbaiippcr 
portion  and  imaU  aettiog-bMnmer  on  the  botM 
part  of  the  baU. 

Fig.  10  ahows  tha  bm  fnller,  A  the  body.  B  the 
^e,  and  C  the  ball  or  falling  p«it.  To  nuke  tills 
, ..   .  ...  ^^  jj^  , 


impralaut  tool,  i 


Q  the  top  iwage  by 


Fio.  12.— Socket-Block. 


ting  to  the  anvit,  and  then  form  the  lavity, 
>n  tv  Pig-ll,  f<u  the  reception  of  tha  sted, 
in  this  oMn,  as  in  the  c««e  of  the  bottom 
Qjeot  on  either  side  tin.  or  41n. 
B,  or  the  chief  object  of  the  pni- 
ir  of  theineertionof  eitberolthe 


which  in  tltii  oaan,  as  i 
fnllcc,  ahonid  projeot  o 
One  of  the  objecti,  or  " 

lection,  is  to  allow  oi 

tools  Into  cavltie*  wbso  necessary. 

Fig.  12  OlDstrataea  socket  bloA;  D  ILeUoek, 
C  the  oonoava,  A  tha  hoU  for  the  eocfcet,  B  a 
allf^t  cavity  for  the  formation  of  the  lip  or  te 
projeotton  for  the  oil  hole  by  which  the  king  bolt  M 
Inlneatad.    To  make  this  btook  take  a  ptoee  of  bc« 


of  the  proper  iiae,and  fnller  in  and  form  the  «_ 
cave*  A  A,  ■■  ahown  at  rithn  end  in  Fig.  13, 
leaving  the  centre  Intact  as  abown  at  B,  i^di  M 


left  fivthe  porpose  of  drilling  the  hole  A  in  Fhr.  13, 
TbeeavityB  in  Fig.  12  isabo  formed  with  a  lUa. 
After  drilling  through  the  oentre  ol  B,  Fig.  13, 


Fid.  U-~Ho<PF  to  Mike  Socket-Block. 


1  drOI  □ 


a  larger   nied   < 


._    _    Buffident   denth   to   form    the    Bnt 

or  main  abooliIeT  of  the  bottom  socket,  and  thaai 
OK  a  Bnuller  drill  to  form  the  nnaller  or  ont« 
end  of  the  bottom  aocket,  which  file  in  the  upper 
eocket  oi  opper  sectiou  of  it,  after  which  we  reaore 
with  the  me  and  chisel  dl  that  tenMini  of  B, 
Fig.  13.  when  our  aocket-bloek  is  oomplata.    Tbm 


■ooket  is  of  the  aama  i 


rmoe  being  that  the  nppB 
le  throughout,  tha  bote  hefaig 


11  the  w*if  through,  and  of  tb«  •■_  . 

le  upper  portion  of  Uie  bwei  toekat^bfeek. 
la  h<5a  OI  — ''" 


iiioik  tot  the  upper  socket  ia  made  in  tho  ■ 
manner,  the  only  diSermoe  being  that  the  ni 

oftheaami 

laUlbewft 

)per  portioi 

ippm  BocM,  and  ia  only  pUeef  there  for  enlaua- 
tion.  It  but  seldom  oceor*  in  the  Ironing  of  plat- 
form oarrlBgea  that  ovcE  three  or  tour  dlflenotaise* 
of  aocket-block  are  rconired,  and  even  at  that  it 
but  half -a-doaen  fcing-lMit  sooketa  are  made  in  a 
year.  The  piedaian  arrived  at,  and  the  beauty  of 
aniah  well  oompeoaate  for  all  the  trouble  taken,  to 


THE    COnBTRVCnon    OF    NON- 
INDUCTIVE  SBSISTAXCSB. 

By  PaoF.  W.  G.  Atbk»,  F.B.S.;  and  T.  Uaaau' 
\*/'lTH  all    the   electrie   methods   devised  ta 

VV  meaauring  the  power  givoi  by  a  varybg 
onnent  to  a  drcMt  that  may  po«*e**  Inductance  or 
oapadty,  it  is  neceesan  to  employ  »  — '-* — — 
wmch  ahall  have  lero  indoctanca ;  ooniec 
important  to  oouaider  how  such  r 
meet  eaajly  be  made. ^^^ 

•  A  paper  read  before  the  PbTilcalSodety  of  London. 
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FiOB.  1  TO  i. — Coiutnictioo  of  Non-IniluotiTa 
l.^~&ight  and  latt-baoded  a^nli  in^Lnllel  opi 


V.  tk»  inductaniM  of  thi«  BOmmolly  Don-mdactiva 

SMUtaoM  Iw  not  zero,  the  arroc  thiu  introduosd 

iata  tke  meiLsarBment  oon  Btill  lie  mado  relatiTely 

-OMfaipOttuit  if  tha  time  oooituit  o(  this  portion  ol 

tt»  «iKiiit  be  made  niull.     For,  lu  abown  b;  Dr. 

ne  of  ns,  in  a  paper  read  before  thia 

II  /uoe  12th   o{  UuB  jeu,  the  following 

II  holda  true  in  all  the  uise  methoda  of 

ig  powac  there  oonaidaxed : 

Uiewattl 


Noir  for  auf  girea  conBipmtion  of  a  ciicnit,  tbe 
Uttb  «anat«Dt  will  be  tha  mullet  tb«  higfaec  the 
■IgBBiie  rwfatanee  of  the  mnductiTe  matwiaJ ;  baoos 


powui  teat,  sin<:a  to  do  thia  would  Tequire  the  intro- 
duction of  anammetei,  and  thersloie  of  indnotAnce, 
into  the  drcoit,  which  dhonld  be  non-indactJTe. 

Further,  carbon  ia  nninitable  for  portable  resit- 

ances  on  acooont  of  ita  brittle  nature.    Flatinaid, 

tbe  other  hand,  U  Seiible,  baa  a  low  tampara- 


I   high   ipedfio 
~  HudT   aa   high 
ioid,r       ' 


ItbwdlknownUntawiradoaUed  onltaaUhaa 
a  very  amall  Induelaiioa,  wUA  uproximatea  to 
3-77  tune*  the  total  tanglh  of  the  wire  in  oenti- 
m^tret  aa  the  pstti  ap^oach  eaeh  other.  Thla 
Talna  can,  as  Maxwall  pointed  ont,  b«  radnoad  b; 
using  flat  afaripa  inataad  of  ronnd  wlre^  and,  it  the 
strips  be  hue  and  be  placed  Toitical^,  it  li  dear 


idditiDnal  layer  of  silk  v 
Trouble  waa  abo  experienced  from  tbe  roug 
of  tbe  metal  causing  abort  circuits;  but  by 
the  Bilk  wider  than  the  metal,  and  bj  fold 
adffi  of  the  silk  over  the  edge  of  the  platiaoi 
this  difficult  was  overcome. 

The  double  atripB  are  pBtminently  joine. 
aeta  of  three,  and  to  IheendBof  each  sat  arei 
mercury  cups  and  binding  screH'B.  The  f( 
of  three  can  be  joined  up  in  series,  or  in  ] 
or  in  parallel  aeries  by  bridge  pieces 
into  the  mercury  cups,  and  whea  all 
series,  the  tesiitance  of  tbe  72  mStrea  of  i 
15°  C.  ia  2-932  chma.  The  resistance 
arrangement  does  not  alter  by  raoti 
one-tenth  per  cent.,  when  a  current  of  1-^  t 
is  pasaing  through  eack  strip.  The  woodei 
which  carries  this  aeries  cf  platinoid  strips  h 

e.raHineil  ebonite  pegs  attaclifd  to  one 
boratorr  walls,  so  that  it  is  well  insulated. 
The  indactance  of  the  set  of  strips,  even  k 
are  in  Beriaa,  ia  so  small  that  we  have  not  be 
to  measure  it  even  with  the  secohmmetar.  i 
tbe  teeta  have  given  indicatioue  of  a  small  u 
result,  which,  if  true,  would  mean  that  the  c 

effect  abghtlj  oyerbalanoed  the  --'--• 

calculation  which  wc  ' ''' 

that  with  the  dimeni 
is  impoviUi 


made  appears  t 
question  such  i 
ierefore,  only  o 

__  .    . ionnn  students,  Messrs,  C.  G 

andE.  W.Smith,  fulfil*  tbe  object  for  wbict 
iutandad  so  well  that  the  inductance  cai 
detected  with  certainty  1^  any  test  that  v 
hitherto  tried.  We,  therefore,  have  dec 
duplioata  the  arrangements,  the  wooden 
work  having  been  constructad  large  enough 
a  aBomd  set  of  atripa. 

Another  method  of  constructiog  non-in 
renatancea  tor  large  currents,  which  haa  beei 
at  the  Central  loatitution  for  the  past  IS  mo 
lUnatratad  in  Fig.  1,  and  consists  iuwiod 
bare  platinoid  wires  of  equal  length  and  tb 
into  two  spirals,  one  right-handed,  the  otbi 
handed,  the  diametera  of  the  two  spirals  d 
slightly  from  each  other,  ao  that  one  spiral 
plaoed  inside  the  other.  They  ace  then  coi 
up  in  parallel,  ao  that  whea  a  curreut 
through  them  it  circulatea  clockwise  rou. 
apiral,  and  counter  clockwiae  round  the  ott 
magnetic  eSecta  of  the  two  thus  tending  to  ue 
one  another,  and  to  produce  a  comlilnatii 
unall  inductance. 

The  inductance  of  coila  conatructed  io  thia 
almost  as  small  as  if  the  wires  were  doubly 
like  an  ordinary  resistance  coil,  liut  lht;i  jim 
gnat  advantage  that  parts  dtffering  m  iic/i  in  p 
are  hbI  cloie  lo  one  another.  The  wires,  th> 
require  no  insulating  covering,  lor  uo  bai 
occur  if  one  spiral  accidentally  touchea  th< 
provided  that  re  "  '       ■         ■  ■-      - 

the  convolution 
cooling  surface,  f .  „  . 
oondactor  ia  much  greater  for  lwo  coi 
spirala  than  tor  a  single  spiral  of  thicker 
follows  that  thia  me^od  of  canatructiug  a 
tuce  not  only  greatly  reduces  the  inductai 
also  enables  a  much  larger  current  to  be  car 
a  given  variation  of  resistance  produced 
commt.  Henoe  tor  a  given  current  and  for 
permiaaible  riae  of  temperature  finer  wire 
used  ;  the  coila  can  therefore  be  made  shori 
the  inductance  for  this  reason  atill  further  li 

Lastly,  even  when  such  right  and  left- 
■piisJ*  ate  tMTetaed  by  a  direct  current,  m 
diaturbanoe  la  produced  in  a  neighbouring 
galvmnometer  than  it  a  singly  wound  apira 
anoe  be  employed ;  so  that  these  right  ai 
handed  apiiala  of  bare  wire  are  valuable  in  t 
abnction  of  reaistance  frames  for  large  d 
well  aa  for  targe  altematiDg  currents. 

A  number  of  portable  resistance  coila  ha 


Pia.;4.— OonstenotionofN'oD  Indu.tlvi  B'tlstm 


lemraUa  to  use  a  material  of  high  apeoiflc 
likecarbon.  Forthisreaaon,  glow  lamps 


laboratories  o 


nFig.4 


It  hi 


•sooiitate  Talaable  mall  time 
iMt  «arhan  haa  tha  diaadnotage  that  its  ranatanoe 
—  'sarapidly  with temiwntare.  Henoe, since wflh 
"    '      *  '  g  power  referred  to,  It  ia 


Oa  auttod*  of  i 


1  at  the  moment  of  making  the 

■  saiiianiail.  it  foUowa  that  if  carbon  be  amployad 
Mt  OEtra  meMMresoent  haa  to  ba  mads. 

When  the  non-lndtioti*n  resistance  is  pat  in  series 
^titk  tfco«irMit  tbe  powsi  gJTen  to  whieh  we  desire 
'toOMuara,  as,  tor  ezampTe,  with  the  three-volt- 
aMfiT  Bettiodof  measuring  power,  a  measurement 
ottfae  teaietauce  ot  the  glow-lampa  merely  means 
Oemadingofauextra  Instrument  at  the  moment 
ttiapowwtaatiamadei  but  when  the  two  drouila 
«» jained  Id  parallel,  aa.  for  example,  with  (he  one- 
Wbwteratid  two-ammeter  method  of  measuring 
vows,  a  meaanrement  of  thelresistance  of  the  glow- 
fliBpa  caoDot  be  made  liinultaneously   with   the 


itaelf,  two  la,yer*  cuetnllj  aheUsced 


dontded  - 
sOk,  0  07S 
the  front  and  back  portions. 

together  hj  mean*  ot «  nam.. ,r~ 

roond  apiiallT,  cxmaiderable  gap*  being  bit  betireeD 

the  nnre*  ot  tlw  lilk  ribbon  ao  that  tha  platinoid 

ahonld  have  plenty  of  free  mrfaoe  for  oooling. 

For  the  purpose  c' 

silk  and  the  ahellae    

atripa   are   first   put  up. 


eorrent  was    pasaed 


throng  each  atrip  etrong  enough  to  make  it  fairly 
hot.  DotinK  Ihi*  beating  frequent  ahort-oirciutings 
occurred  from  rough  pc£its  ot  the  metal  piercing 


fit  up  a  number  of  stationary  ri, 
len-mmoed  oonoentric  spirals  of  platinoid 
dynamo  laboratory,  for  use  in  the  regular 
nwnli  with  alternate  correnta. 

Table  I.  glvea  the  particolara  of  aome  [ 
set*  of  ataud  ooila  in  the  laboratories  of  the 
Inatitution,  tha  aeoond  three  ot  which  ha' 
oompoaed  ot  right  and  left-handed  spirala 
way  jn*t  described  and  illustrated  in  Fig.  i. 

Table  n.  gives  tbe  results  of  eiperimen 
-  the  sets  marked  2,  3,  4,  a,  6  by  meau 
t  marked  0  being  teste 
each  pair  ot  ooils  were  joined  up  in  parallel 
increase  the  inductance  aa  well  as  when  jo 

The  mean  time  constant,  therefore,  of  OU' 
sets  ot  spirals,  whether  singly  wound  or 
wotmd,  provided  that  the  current  oiroutate 
the  conTolntiaas  in  tha  same  direction,  i 
21  M  ID-*;  whereas,  if  the  spirals  be  doubly 
and  tha  current  be  circulating  in  opposite  di 
in  the  two  set*  ot  spirals,  the  mean  time  i 
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fetlaBt2  X  ID-*,  or  about  one-tantk  of  tlw  pn     of  two  of  the  lactioiii  joiaed  m  in  parallel,  wh< 
Mftf-  the  oart«nt  dicnlatod  raond  both  in  &t  umo  dire 


ID,  with  tbe  tims  oooitant  when  it  drcolsted  i 
oppoeite  directiDng.  fin.  2  and  3  ihaw  the  diiei 
&m  of  ,the  cnnent  In  tta«  two  cami. 


CDTrenta  AowIds 
rouid  both  ooifi 
in  the  eame  direc- 
tion (Fig.  4) ... . 

CuRents  flowiDB 
loniid  the  ooiS 
in  the  oppoaite 
diiection  (Fig.  5} 


TABLE  n. 

jj        Wmfi-g. 

Bemat- 
uicein 
Dhtu. 

lodnot-  1    Time 
ance  in  \  ooneton 
■ecohuu.  1  in  secndi 

t 
S 

|Bit<^ucIrwonnd 

to^^^'i^md 

LMdoab^'win^ 
rnfadt:    amen 

2ol 
9S-I 

1 
0  000050  ;23xl0-' 

9-00015     'lS«10-' 
0  0O21       iil  «  10-' 

4 

i 

99- 
1-4 
6-0 

1 

1 

0  00013     ll-SxlO-- 

J-000004    28x10-' 

0000094  1-9x10^ 

ig  the  contiiie  in  oppoats  directions  roni^ 
the  two  ;  but  the  method  of  winding  ihown  in  Fig. 
oaold  not,  of  conne,  be  emptoved  with  the  non 
inductive  rsaitanceii  constmcted  of  bare  wire  fo 
large  currenli  ducribed  in  thii  ooniniiinicalion 
nnce  the  fondanantal  condition— Msf  parti  iUffrr 
ittg  mucK  inpotential  shoald  net  be  mar  one  anotke 
— wootd  not  be  tulfllled. 


'e    gnidci 
wiU  bei 


A  form  of  eaat-iroQ  hj  laying 
and  AUdk  it  to  ihape,  and  sot  i1 
conld.  I  planed  two  or  ^ree 
which  looud  all  ririit  to  me,  bi 
going  npttain  a  liUle  way  fnun 
get  into  a  position  wherein 


t  ont  with  a  tttM. 
aboatastmaul 
lieoei  to  thii  f  cob, 
the  foreman,  m 


niHao^  whm 
ildaeenomU 


there,  happened  tt 
juttlMti^tNgkl 


ld  then.    I  oould  Me  from  there  that 


i7«io-  K! 


« true  nrface  was  not  M,  bat 
hilli  and  vallaj*.    i  thought  th>" 
place  of  the  roll,  and  mggaited 
□□t   think   thej  ever  trwd  it. 
cnrvei  thsre  are  better  plana 


that  mv  lunxaMi 
only  a  lot  of  Uttlc 
I  of  the  ahoeiittbe 
t  to  him,  but  I  do 
For  planing  tin* 


'^tw 


000024   O-SSxlO- 


HATTOH'S    HBCHAniCAL    KOVI- 
HEVT. 

A  DEVICE  for  converting  radprocating  into 
rotary  motion,  avoidiog  all  dead  centrea,  and 
designed  to  tranamit  power  without  any  undue 
friction  or  loot  mottoo,  ia  ahown  in  the  accompany- 
ing illnitratioii.    Outfae  baae-plate  i>  arranged  a 


deuKnei 


AtftaahqffNato  b*  fai  tfe  laboratory  a  aole- 
IW,  tt»  m  Hifwl  ooppaiBd-wira  on  which  ii 
MMd  ia  ft  MdM  of  oonoentria  nctiona,  it  waa 
iMi^  MwMMBg  to  compare  the  time  oonatant 


PLANING  mSEGULAE  SURFACES 

IT  will  be  Been  by  the  drawing  that  a  bracket  A  i 
bolted  to  the  tool-heed,  can^iog  tha  roll  B 
which  ntna  in  contact  n-ith  the  form  C.  vhii^  torn 
hM  been  laid  oat  and  worked   to 
ihape.    The  dawn  icrew  isremaved, : 
ia  bolted  to  the  down  alide  to  keep  tJie  roll  m  contae 
with  form. 
In  the  ahop  where  I  naad  tbia  rig  it  w«*  de«igae( 

"   ~" ~"      nided   hats  for  "mnlley"  Baw< 

be  aeon,  a  great  many  iiregulai 
lunun  coo  ue  puuied  in  thu  way.  It  will  be  mm 
that,  in  order  to  plana  over  van  abrupt  eorvaa,  thi 
>nd  rake  of  tool  would  have  to  be  lo  groat  that  thi 
sdge  would  not  stand  well ;  bat  for  eauy  carvea  it  ii 
t.  good  idea.  Tha  only  way  they  had  in  thia  iho] 
to  adjoat  the  ont  waa  to  drive  the  tool  down ;  but 
}f  oonrae,  Una  oould  be  improved  it  ao  daaired.  ] 
bave  ahown  the  roll  located  oppoaite  the  tool ;  but, 
if  ooune.  thia  la  not  neceaaary  if  the  form  ia  bolted 
»  the  platen  to  oomapond.  Thia  waa  oaed  tc 
ilane  what  were  auppoaed  to  be  true  eorvea  :  but, 
if  ooorae,  the  aaonrsay  of  the  onrve  will  depend  upon 
helorin.  I  tuggeated  in  thia  ahop  that  forplanuig 
rue  enrvea  with  thia  rig  they  nee  a  anrved  ihoe  in 
he  place  of  the  roll  to  fit  the  curve  of  form,  and 
nng  enough  ao  that  the  little  irregulaiitiea  of  the 
orm  would  not  be  produced  on  the  work.    I  mida 

•  By  A  HiOEiJf  10,  In  the  Amtriean  HvhixUt, 


Dngitndinally  extending  guideway,  vettieal  p)ata» 
'rom  which  lupport  at  their  upper  enda  a  laeiaid 
[nideway,  and  in  thaae  waya  ihaea  a  frame  having 
leada  at  each  end,  the  rod  ODnnected  with  th  > 
nachinery  furnithing  the  reciproealing  molioB 
leing  Kcured  to  one  of  the  headi.  Within  th* 
rame  ia  an  eaaentially  rectangular  openiiig,  th* 
lottom  and  top  aidea  of  which  each  have  tkrec 
Bck-teeth,  while  the  inner  endt  titereof  are  na- 
rall;  teotaaad,  and  have  top  and  botttun  ihculden- 
'he  top  and  bottom  rack  teeth  are  adapttd  to  ln> 
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LETTEBS  TO  THE  EDITOR. 

— •%• 

[ir«  dl»  ttflf  haHi  omrmbtes  re»poiuibU/or  Iki  opimioms  •/ 
•nr  tot'i'mpamintB.  TIU  Siitor  reapte^uUv  r«qu$$U  that  uU 
•HMMntaHmu  AmM  ftf  4raw»  up  aa  briejip  a»  ponihUJ] 

Att  MmmuuiiMtima  thoutd  be  addre$Md  ]lo  the  Boitob  of 
Oi Sroun Xbobavio,  881,  Strund,  W.O. 

All  Okefmee  ami  ButHiifice  OrJera  to  be  wtade  payable  to 
J.  Pahiiobb  Xpwabm. 

*»*  /■  order  to  /adUlate  re/erence,  OormapondemU,  when 

eakiag   of  map  Umr  premoun'^  iaterled,  will  oblige  bp 

'^iM^  the  nmmber  of  the  IMter.  aewellae  the  page  oa 

U 


"I  vodU  hATo  efOTona  write  wluit  be  knows,  And  m 
h u he  kBOWiL  but  no  more;  and  that  not  in  tbia 
',  but  in  all  otoer  mbjeoto :  rot  sncb  a  penoa  may 
I  aaBe  partimilar  knowledge  and  espeiMnoe  of  the 


..._.  off  audi  a  ptmm  or  aooh  a  fountain,  that  aa  to 
cAk  tUnfi,  knowa  no  more  than  what  every  oody  doeo, 
Mdyrt|  to  koip  a  dlattar  with  this  little  pittanoe  of  his, 
wBrnmartaketo  write  the  whole  body  of  pfayiioka,  a  Tioe 

e  great  ineonTnieneea  dorire  their  original.'' 

^a  Jbeapa, 


TSB  NBW  STAB  IN  AUBiaA. 

[33Mo.] — ^Tbb  weather  has  not  been  by  any 
■WBM  iKVOunbla  lor  aatronomical  obaofVation 
teiig  flM  month ;  bat  by  oarefal  watching,  eight 
okHEvraana  of  the  new  itar  have  been  aecund. 
Iha  molting  magnitadea  are  giren  below :— 

1892  Fefamary  3  Magnitude  fyO 

ti  If         •' „          4*2 

It  »»         °  »f          '5*7 

»  tf        l'-^  >i          •'•'•» 

*.  „  10      „  ti-l 

w  »i  l^      n  **'7 

ft  »  ;^l      M  ^>-6 

If  »t  ''^*      »»  ♦^'•' 

Ai  magnitude  oompariiona  (ezoept  on  the  23r(l) 
vn  antirBly  made  with  the  binoouUr  glaua,  Imt  the 
te  haa  also  been  lerind  times  obeerred  with  the 
(Aiqiiatocialtelaioopa.  Whatever '*  fnzziness '*  it 
rt  flnft  aafaibitad  haa  entirely  disappeared,  and  since 
lb  Uth  of  tha  month  it  has  been  pale  yellow  or 
■B^  whita,  with  a  weU-daftnad  stellar  image. 
hmm  wed,  34-80  and  132. 

Ibi  ooDSidflnaila  diminution  of  lisht  on  the  ISth 
MHMnmewbat  abooxmal ;  but  as  ue  same  appli- 
noM  and  oompariaon  stan  were  used  as  on  the 
ote  dataa.  there  seems  no  reason  to  doubt  the 
•Bj  of  tUs  particular  obseryation.  The  com- 
m  maoa  by  my  assistant,  Mr.  GroTer. 

Outhbert  X. 
Bouidon  Obsenratory,  Lyme  Begis,  Dorset, 
F^bniai7  27. 


RAB  FlilTTISra    Si    BUKPTIOUSNBSS. 

[n246.]— Mt  attntion  haying  been  called  to 
Im  38126,  and  to  some  other  letters  in  the 
"SJL,'*  I  tmat  you  will  allow  me  space  to  say 
ftil  I  am  tery  sorry  that  a  remark  of  mine  should 
knagifHizinto  personalities  of  any  kind.  The 
ntanoa  m  the  footnote  on  p.  437  to  the  discussion 
4  Am  llaj  meeting  of  the  Boyal  Astronomiod 
liflMy  waa  piompied  by  an  assertion  that  the 
ijfitna  naad  by  me  in  observations  of  nebuke 
VIS  ipedally  nnsmted  for  such  work.  Such  state- 
■■ti  aa  thoae  on  p.  213  of  the  June  number  of  the 
MMTMlery  an  eividantly  founded  on  a  misoonoep- 
NBaof  fha  ofptiaal  prindples  involved  in  the  con- 
ikHlion  of  apeetroeoopea,  and  as  they  are  moreover 
I  ntlmikm  oa  my  own  abililj  to  judge  of  the  fitness 
oltha  imlnmiflnt  I  emidoyed,  I  was  surely  justified 
k  quoting  thorn  as  apropos  to  the  subject  of  my 
aola.  nioaa  who  play  bowls  must  look  out  for 
nta.  Tifta  footnote  renn  solely  to  the  (luestion  of 
fti  iflflianny  of  tha  apparatus,  a  question  in  which 
flylieri  lawB  only  are  concerned,  and  in  no 
^  to  fha  interpretation  of  the  obeervations 
A  comparison  of  my  paper  on 
of  tha  nelmle  with  my  utide  on  the 
of  spaetzoaeopes  will  show  that  the  ap- 
wistiad  to  was  vastiy  more  efficient  for 
of  portion  than  any  which  had  been  used 
9to  that  tima.  and  equal  to  most  for  detecting  a 
nMa^Metof  a  naotral  line.  In  regard  to  the 
naaAa  on  ny  "oad  eyas'*  {Ob»erraton/y  June, 
UPl).  I  lum  no  obJeelion  to  urge  on  theoretical 
IM^Iaai  Imt  aocw  seata  that  nequent  compari- 
■Mi  with  ttia  optiflal  powers  of  many  noted 
AanHi  httva  frilad  to  ibow  that  they  are  so  very 

I  taha  tUi  opportunity  to  correct  an  error  on 

EEiSlS  of  the  aama  nnmber  of  the  Obeervatory, 
•  Omovy  ttiava  alataa  that    my  obeervations 
■Ma  wtth  tlia  Idea  of  disproving  the  sug- 
ttafc  tha  ddaf  nabolar  line  is  due  to  mag- 
na atatianant  is  nnfUr,  and  it  is  not  in 
Ba  vWi  tha  iolanttflo  spirit  which  Mr. 
UoHrif  adfoeatsi.    As  a  matter  of  fact, 
pan  made  for  the  purpose  of 

.IhatemlhyWliatefvaritmigfatbe.  They 

hil  aa  In  lajani  tlia  maanMliiin  origin  of  the  chief 
hn  H  flMiHolllndlBKnand  ttis  hypothesis,  I 
taH  tevB  fead  no  hMttation  in  accepting 
fc   Iha    wmmmm  oi    podtioa  .depanded  on 


micrometer  settings,  which  were  made  with  no 
more  personal  bias  than  if  the  spectral  lines  had 
bem  stars  observed  with  a  meridian  drde  for 
determining  the  latitude.  As  the  origin  of  the 
diief  nebular  line  was  at  that  time  the  subject  of 
mudi  discussion,  my  position  would  not  unnaturally 
be  regarded  by  some  as  that  of  a  nartisan.  Mr. 
Gregory  will,  I  am  sure,  see  the  oistinction  be- 
tween a  statement  which  must  necessarily  be  pure 
conjecture,  and  a  just  oritidsm  which  is  based  on  a 
due  consideration  of  the  facts. 

A  complete  account  of  all  these  observatious  will 
soon  be  published  by  the  Lick  Observatory. 

Jamaa  B.  Kealer. 

Allagheny  Observatory,  AUefi^eny, 
Penna.,  U.S.A. 


THB  lOB  AGB  AND  WATBB  00MBT8. 

[33247.1— The  statement  I  quoted  from  New- 
comb,  "  That  onlv  an  insignificant  fraction  of  all 
existing  comets  has  ever  oeen  observed  we  may 
regard  as  certain,"  amounts  to  what  I  added,  that 
nothing  whatever  is  known  of  what  a  comet  of 
5,000  years  ago  contained ;  which,  I  submit,  entirely 
answers  such  a  statement  as  that  "  comets  do  not 
contain"  a  or  b.  On  the  contrary,  comets  may, 
and  do.  contain  whatever  we  find  to  have  probably 
fallen  from  them.  We  find  water  and  air  in  large 
quantities  probably  so  fallen.  The  more  probame 
their  fall,  the  more  certain  it  becomes  that  comets 
(or  one)  of  water,  or  air,  or  both,  has  once  existed. 

Mr.  Mouck  aski  (p.  /i7''>)  what  has  become  of  the 
water  Y  Whence  does  he  suppose  the  water  to  have 
come  that  raised  the  oceans  their  last  600ft.  Y  Every 
geologist  and  physical  geographer  now  admits  that 
an  old  coast-line  is  found  at  lOO  fathoms  under  tha 
present  sea-level.  It  is  not  found  in  the  Mediter- 
ranean or  Black  Sea,  as  they  seem  to  have  been 
raised  much  more  than  these  100  fathoms,  but  else- 
where it  seems  a  universal  ocean  feature.  The 
1,000-fathom  line  seems  nowhere  much  above  tu^ief 
as  distant  from  shore  aa>the  100-fathom.  Why  is  it 
not  generally  or  on  an  average  tt^u  times  as  far  F 
In  Stieler*8  "  Hand  Atlas,"  these  maps  have  one  or 
both  those  lines,  and  illustrate  thia--8,  10,  11,  12, 
1;>,  28,  30,  33,  45,  49,  58,  dS,  78,  79,  80,  81,  82,  89. 
Does  Mr.  Monck  or  '*  F.B.A.S."  mean  to  suggest^ 
in  regard  to  all  the  ooasts  on  earth,  as  some  geo* 
logisto  once  did  for  all  these  British  Isles  and 
their  neighbouring  ooasts — ^that  they  have  been  aD 
*'  upheaved,"  with  their  levels  and  forms  all  un- 
touched, 600ft.  upward  like  a  theatre  scene?  I 
should  call  that  ridiculous,  even  of  the  Isle  of 
Wight,  or  of  little  Aldemey.  If  it  is  not  quite 
credible  of  all  Europe,  nay  of  all  the  lands  of  the 
globe  at  once,  whence  do  you  get  these  15,000,000 
cubic  miles  of  water  ? 

What  "F.K.A.S."  calls  the  « fifty  -  century 
gravel "  is  plainly  traceable  in  all  accounts  of  deltas. 
lntheGangesdelta,LyeU'8  "  Principles,"  12th:edition, 
Vol.  I.  p.  476.  shows  it  to  be  120ft.  dasp.  The  Nile 
seems  a  post-ofluvian  river,  its  whole  alluvia  being 
dug  through  in  some  places.  Others  have  the  gravS 
at  the  various  smaller  depths  answering  to  50 
centuries  of  deposition. 

But  such  a  downpour  totally  solves,  of  coursa, 
Mr.  Mivart's  puzzle  ( Cont,  Rev.  1880,  p.  120)  '*  Tbe 
reason  why  so  many  larffe  beasts  died  out  at  what 
was,    geologically  speanng,  the   same   time,  is  a 

Sroblem  as  yet  quite  unaolved.**  It  had  been  more 
welt  upon  and  given  up  by  poor  Darwia.  See  his 
Journal  of  Reeearehee  in  the  Beagle,  "  The  mind  is 
at  first  irresistibly  hurried  into  the  belief  of  some 
mat  catastrophe:  but  thus  to  destroy  animate, 
ooth  larqe  and  Mmall,  in  S.  Patagonia,  in  Braadl,  on 
the  Cordilleras  of  Peru,  in  N.  America  uptoBehring 
Straits,  we  must  shake  the  entire  framework  of  the 
globe."  Not  the  least  necessity,  with  a  deluge,  for 
shaking  anything.  **It  appears  Qie  pitMeeds) 
from  the  character  of  the  fosinb  in  EurojM,  Asia, 
Australia,  and  in  Nortli  and  South  America,  that 
thoee  conditions  which  favour  the  life  of  the  /araer 
quadrupeds  were  lately  coextensive  with  ttie  wond. 
What  tnose  conditions  were,  no  one  has  yet  even 
conjectured." 

The  ridiculous  dunce !  Hie  conditions  wen 
about  what  exist  now,  with  no  Noidi's  flood  yat 
fallen  to  drown  them— -to  drown,  as  the  Parsae 
books  say,  all  the  *<  Karfester  "  spirits. 

Another  astounding  puszlar  of  Darwin,  how  the 
distribution  of  fresh-water  organisms  came  tolM  more 
uniform  than  that  of  either  land  or  marine  ones,  is 
also  explained  by  Noah's  flood.  Indeed,  the  teutti 
of  this,  and  absurdity  of  Lyell's,  Huxley's  and  Sir 
Bobert  Ball's  chronology,  might  be  quite  proved 
from  Darwin's  facts  alone. 

It  is  **very  unlikely,"  according  to  Mr.  Monck, 
that  *'  if  statistics  show  the  average  rate  of  comet 
faUs  to  be  but  four  per  million  years,  one  happened 
so  reoentiy  as  5,000  yean  ago.'*^  This  is  just  as  If 
he  arrived  in  Japan,  and  being  told  of  an  eartti- 
quake  yesterday,  objected  that  earthquakes  on^ 
happen  on  the  average  four  times  a  year.  Sa 
weeks  ago  is  a  more  likely  date.  Certainly  a  trifle 
more;  but  the  smallest  real  evidence  utterly  out- 
weighs that.  It  is  purely  a  question  of  traoes.  TIm 
alluvia  and  river  deltas  testify  that  they  wass 
deluged,  not  210,000  years  ago,  nor  10,000,  bat 


6,000.  When  they  were  deluged  the  animals  vrere 
drowned,  and  enough  water  fell  to  drown  them. 
You  may  choose  a  water  comet,  or  a  water  miracle, 
as  the  pre-Newtonians  did ;  **  aJl  the  other  elements 
turned  to  water/'  as  Raleigh  said. 

According  to  Hasisatra's  tablet,  all  the  water  fell 
in  G  days ;  the  Greeks  and  Parsees  say  9  or  10 ; 
Christ  said  '*  the  rtoy  that  Noah  entered  the  Ark,  the 
Flood  took  them  away."  Noah  was  promised  that 
the  40th  day  he  should  have  fine  weather.  Animals, 
dinging  to  drift  timber,  could,  in  many  cases,  drift 
back  to  shore  long  before  that.  Stul  numerous 
spedes,  induding  skU  the  largest,  were  extinguished. 
Only  Noah's  coimnent  retains  elephant,  rhinoceros, 
camel,  hone.  Why  have  not  America  nor  Australia 
retained  these,  or  any  that  they  have  in  their 
f  ossite  ?  Why  is  there  no  trace  of  survival  of  the 
fitteet  in  any  land  detached  from  Asia  ?  So  grossly 
xaaSLt  are  the  few  spedes  natural  now  to  any  of  thoee 
lands  that  the  first  Ariatic  ones  we  happen  to  intro- 
duce soon  exterminate  them.  "  He  who  admits," 
said  Darwin,  "  the  doctrine  of  the  creation  of  eadi 
separate  spedes  "  (and  no  Flood).  "  will  have  to 
a£nit  that  a  suifident  number  of  the  best  adapted 
plants  and  *wim^i«  toere  not  created  for  ooeJuiic 
islands,  for  man  has  unintentionally  stocked  them 
far  more  fully  and  perfectiy  than  did  nature." 

How  did  man  get  possession  of  all  the  camds  of 
the  common  ipades  ?  How  did  he  get  the  wheat, 
the  cabbage,  the  banamt.  and  other  eatable  plants, 
thirty  in  nuxfllMr  aeoordmg  to  DeCandoUe,  that  are 
nomere  wild? 

The  Hebrew  story  differs  from  all  others  by 
making  the  mftuntain  on  whidi  the  ark  rested  out- 
ride the  writer's  own  country.  But  tiiis  is  not  the 
most  remarkable  about  Ararat  If  the  ark,  after 
grounding,  was  to  be  hoisted  on  hi|^  by  volcanic 
action,  we  may  now  say  Armenia  was  the  onlv  site 
where  that  was  poarible.  Two  vast  valleys  without 
outlet  were  filled— the  Mediterranean  and  Black 
Sea  Valley  and  that  of  the  Caspian  and  Aral  Seas. 
The  latter  was  at  least  200ft.  highw.  and  the  former 
filled  up  to  its  present  level.  The  bit  of  crust 
between  the  two,  whether  antediluvian  land  or 
shallow  sea  bed,  was  the  place  to  swell  up.  In  the 
need;  fcyw  months  it  did  so,  more  rapidly  than  Jorullo 
a  century  ago,  or  the  voloanio  Kurile  island  in  this 
age.  If  you  draw  a  drde  round  Ararat  with  either 
280  English  miles  radius  or  1,160,  by  far  most  of 
the  drcumferenoe  is  on  land,  and  not  a  single  stream 
fiows  outward!  All  run  towards  the  mountain,  a 
fact  unparalleled  elsewhere. 

niusthe  ark  was  swept  into  the  exact  centre  of 
the  old  worid's  reodving  ground ;  though  nobodj 
in  Biblical  times  could  have  the  least  idea  of  this 
fact.  Mankind  and  their  cattle  were  then  hoisted 
above  the  clouds,  during  ti^e  most  swdtering 
pestilential  summer  the  lowlands  can  ever  have  had. 
When  their  deecent  began,  after  wild  nature  had 
been  allowed  a  year's  smrt  of  them,  thev  were  in  a 
climate  Uttie  dmering  probably  from  that  whence 
their  ark  had  been  started  —  namely,  Upper 
Egyptian  Thebes.  The  wannest  habitation  before, 
in  tne  glacial  age,  might  liar^hr  differ  from  the 
coldest  men  can  occupy  to-day.  Thebes  also  exactly 
explains  the  rainbow  inddent.  Men  might  live 
oenturies  there  without  seeing  one. 

Ham  founded  the  dty  of  Thebes  on  the  spot, 
doubtiess,  that  he  remembered  working  at  his 
master's  Thebeh,  He  made  a  modd  thereof  that 
was  gflded  and  honoured  in  Diodorus's  time.  They 
slso  remembered  the  exact  day  of  Noah's  departure, 
the  17th  of  the  month  that  the  sun  is  in  Scorpio, 
and  cdebrated  it  yearly  as  that  of  Osiris  the  general 
saviour,  dead  and  yet  living  again,  found  on  a 
mountain  north  of  Syria,  to  be  cut  into  pieces  that 
made  all  nations. 

The  Hindoos  have  kept  apparentiy  the  true  date, 
but  also  the  perspective  appearance  oi  the  approach- 
ing comet  for  seven  days.    A  ddty  appeared  to  the 

.triarch  as  a  littie  fish.    The  next  day  it 


sr,  in  three  days  doubled  in  lengtti,  in  a  fourth 
ed,  and  on  the  seventh  *'  its  train  extended  a 


ion  leagues." 
*  Vdimgeridit,"  p.  16,  will  find  I  never  proposed 
this  as  other  than  Haney's  theory  of  the  Dduge. 
He  gave  it  to  the  Royal  Society  in  1694,  but  did  not 
print  it  till  30  years  later,  when  Whiston's  stupid 
book  drove  him  thereto.  The  three  diief  sdentista 
of  that  time  approved  it— Newton,  Halley,  and 
Whiston— for  this  last  has  a  right  to  that  name, 
because  Newton,  even  if  quarrelling  with  him. 
induced  Cambridge  to  make  bun  his  own  (Newton's) 
successor.  In  a  Tate  book  he  claims  that  Newton 
fully  approved  his  theory— namdy,  Hallos— that 
a  comet  caused  the  Deluge.  His  own  premature 
speculations  thereon  doubtless  had  much  effect  in 
getting  it  forgotten  by  all  succeeding  geologists,  and 
preparing  a  way  for  Lyell's  lies,  by  whidi  I  mean 
those  about  the  Auvergne  volcanoes,  that  Colenso 
and  his  dupes  believe.  B.  Xi.  Churbett. 

OTHBB    0ATT8B8    OP    THB    GBEAX 

lOB  AOB. 

[33248.]— Bebidbb  the  variation  in  the  eocentridty 
of  the  earth's  orbit,  tha  diange  in  the  podtion  of 
her  uds  in  space,  owing  to  precession  and  the  hypo- 
thetical ooO&ion  witti  a  oOBMt,  there  axa^sM^Kt' 
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Mpanted  pore  calturea  from  these.  He  has  also 
rtadied  the  development  and  germination  of  the 
■pores,  which  are  formed  in  24  to  48  hours  at  snit- 
atle  temperatorss  on  porous  earttienware  blocks. 
TCIurr  also  develop  on  gelatine. 

The  specific  Schizomycete  (Bacterium  vermiform$, 
n.  sp.)  has  been  very  full^  studied  by  the  author. 
It  ooeors  in  the  fermentations  as  rodlets  or  filaments, 
curved  or  straight,  encased  in  a  remarkably  thick, 
fimiy  gelatinous  sheath,  and  is  pronouncedly 
anaerobic— so  much  so  that  tho  best  results  are  got 
by  cultivating  it  in  carbon  dioxide  under  pressure. 

The  sheathed  filaments  are  so  Uke  worms,  that 
the  name  proposed  for  the  species  is  appropriately 
derived  from  this  character. 

It  wHl  inot  grow  on  {gelatine,  and  separation 
cultures  had  to  be  made  m  sacdiarine  liquids  by 
the  dilution  methods. 

It  grows  best  in  solutions  of  beet-root,  or  of  cane 
■agar,  with  relatively  large  quantities  of  nitro- 
genous organic  matter-— e.g.,  bouillon,  asparagin — 
and  tartaric  add.  Qood  results  were  obtained 
with  mixtures  of  Pasteur's  solution  and  bouillon. 

Dr.  Ward  found  that  the  bacterium  into  which 
the  filaments  subsequently  bresJc  up  can  escape 
from  its  sheath  and  become  free,  in  which  state  it 
divides  rapidly,  like  ordinary  bacteria.  Eventually, 
all  the  forms— filaments,  long  rods,  short  rodlets— 
break  up  into  coed.  No  spores  have  been  observed. 
These^  changes  are  dependent  especially  on  the 
nutritive  medium,  but  are  also  affected  by  the 
gaseoufl  environment  and  the  temperature.  The 
felly-like  dumps  of  the  so-called  *' ginger-beer 
plant "  are  essentially  composed  of  theseSieathed 
and  oofled  Schizomyoetes,  entangling  the  cells  of 
Saeekoromyees  pyrif&nniH,  But  the  fermentative 
actions  of  the  ochizomycete  on  the  saccharine 
medium  are  different  when  alone,  from  those 
exerdsed  when  associated  with  the  yeast,  or  from 
those  exerted  by  the  latter  alone. 

This  was  proved  by  cultivating  each  separatdy, 
and  also  l^  cultivations  in  which,  while  each 
organism  was  submei^ed  in  the  same  fermentable 
medium,  they  were  separated  by  peimeable  porce- 
lain (Chamberlaad  filters),  through  which  ndther 
oonldpass. 

Dr.  Ward  has  also  reconstructed  the  *'  ginger- 
beer  plant "  by  mixing  pure  cultures  of  the  above 
two  organisms ;  the  ohizomycete  entangled  the 
yeait-oells  in  its  ^^tinous  coils,  and  the  synthesised 
compound  organism  behaved  as  thespedmens not 
anafysed  into  their  constituents.  The  symbiotic 
compound  organism  so  dosdy  resembles  a  lichen, 
In  iti  morphological  aspects,  &iat  it  may  be  said  to 
be  a  ferment-lichen. 

Some  very  curious  phenomena  in  connection  with 
the  formation  of  the  gelatinous  sheaths  and  the 
escape  of  the  bacteria  from  them  were  obeerved 
in  hangiuff- drop- cultures,  and  are  figured  and 
described  by  the  author.  The  condition  for  the 
development  of  the  gelatinous  sheaths— and  there- 
fore of  the  coherent  brain-like  masses  of  the  Schi- 
zomycete— are  a  saccharine  add  medium  and  abeence 
of  om^.  The  process  occurs  best  in  carbonic 
dioxide :  it  is  suppressed  in  bouiUon,  and  in  neutral 
Bolntions  in  hydrogen,  though  the  organism  grows 
in  the  free,  non-sheathed,  motile  form  under  these 
conditions. 

The  behaviour  of  pure  cultures  of  the  bacteria  in 
—  eomplete  a  vacuum  as  could  be  produced  by  a  good 
moroory  pump,  worked  daily,  and  even  several  tmies 
a  dav,  for  several  weeks,  is  also  noteworthy.  The 
development  of  the  sheaths  is  apparently  indefinitdy 
postponed  in  vacuo,  but  the  organism  increased,  and 
each  time  the  pump  was  set  going  an  appreciable 
quantity  of  carbon  dioxide  was  obtained.  In 
vaouum  tubes  the  same  gas  was  evolved,  and 
eventuallv  attained  a  pressure  sufiident  to  burst 
■eme  of  the  tubes.  The  quantity  of  carbon  dioxide 
evolved  daily  by  the  bacterium  alone,  however,  is 
small  compared  with  that  disengaged  when  the 
organism  is  working  in  concert  with  the  symbiotic 
veast;  m  the  latter  case  the  pressure  of  the  gas 
became  so  dangerous  that  the  author  had  to 
abandon  the  use  of  sealed  tubes. 

The  products  of  fermentation  due  to  the  Schi- 
somycete  have  not  yet  been  fully  determined  in 
detsu ;  lactic  add,  or  some  aUied  compound,  seems 
to  be  the  chief  result,  but  there  are  probably  other 
bodies  as  well.  The  author  considers  that  the 
baetsrium  removes  from  the  sphere  of  action  sub- 
stanees  which,  if  accumulated,  would  exhibit  the 
f  omentive  power  of  the  yeast,  hence  the  advantages 
of  the  sjrmmosis. 

J^  pink  yeast-like  form  proved  to  be  very  in- 
teresting. It  has  nothing  to  do  with  the  "ginger- 
bey  plant"  proper,  though  it  was  invariably  met 
with  as  a  fordgn  intruder  in  the  specimens.  Dr. 
.^?!3i4?°**fi<*  *^  ^*^  »  'o™  descnbed  by  Hansen 
feJL*^^  C  Organismer  i  01  og  Olurt,"  Copenhagen, 
1879).  Unfortunatdy,  the  original  is  in  DaniBh ; 
fa^«q  figures  are  so  good  that  littte  doubt  is 
entertamed  as  to  the  identity.  It  is  also  probably 
ti^eaame as Fresenius^s  Cryptoeoceus ghUinia  in  one 
of  its  zorms.  It  is  not  a  oaccharomycete,  and  does 
notfermsnt  like  a  yeast ;  itisaeroUan. 

The  chief  discovery  of  interert  was  that  in  hang- 
ngdiope.  The  author  traced  the  evolution  of^ 
*'iott7ia«t"iiitoalaxgeoomplezmyoeUoin,  bearing 


conidia,  and  so  like  some  of  the  Baddiomycetesthat 
it  may  almost  cortaiulv  be  regarded  as  a  degraded 
or  *'torula"  stage  of  one  of  these  higher  funsi. 
Full  descriptions  and  figures  are  given  by  the 
author. 

The  form  Mycoderma  cerevisia  was  thoroughly 
examined.  The  author's  results  confirm  what  is 
known  as  to  its  aerobian  characters.  Statements  as 
to  its  identity  with  Oidiiwi  laetia  were  not  only  not 
confirmed,  but  the  author  grew  these  two  forms  dde 
by  dde,  and  maintains  their  distinctness.  Nor  could 
he  obtain  spores  in  this  fungus,  thus  faiUng  to  con- 
firm earlier  statements  to  the  contrary.  He  regards 
it  as  probable  that  oil-drops  have  been  mistaken  for 
spores ;  he  also  finds  that  in  later  stages  of  fer- 
mentation by  this  organism  a  strong  oily-smelling 
bo^  is  produced. 

Withr^^ard  to  Bacterium  aceti,  the  author  has 
nothing  new  to  add.  A  point  of  some  interest  was 
the  repeated  production  of  acetic  ether,  which 
scented  the  laboratory  when  this  Schizomyoete  was 
growing  in  company  with  the  small  white  aerobian 
top-yeut  referred  i  to  '  under  b.  Full  details  re- 
garaing  the  rest  of  the  organisms,  which  have 
nothing  to  do  with  the  *'  ginger-beer  plant "  proper, 
aregiven  in  the  original  paper. 

Those  of  your  readers  who  are  interested  in 
praoti(»d  microscopicad  work  will  find  much  scope 
for  thdr  abilities  m  the  study  of  these  lowly  fungi, 
and  those  of  the  vine^-plimt  and  the  ^ger-beer 
plants  are  easily  obtamed,  and  comparatively  speak- 
ing, readily  identified.  Micro. 

MAXIMA  AND  MINIMA. 

[332*54 .]—F6b  the  iostruction  of  such  correspond- 
ents as  *<  Stany  "  (query  76.518),  it  may  be  well  to 
supply  some  information  on  the  important  subject 
of  maxima  and  minima  which  is  not  to  be  found 
in  books — at  least,  so  far  as  I  am  aware.  Some 
problems  of  this  nature  can  be  solved  geometrically 
without  the  aid  of  algebra  (as  vrill  be  found  in 
Le(|[endre's  or  Chambers's  *'  Geometry  "),  some  by 
ordinary  algebra ;  but  the  complete  method  of  solu- 
tion requires  the  higher  analysis.  In  sudi  a  simple 
function  as  :£*  + 10,  for  example,  a  minimum  occurs, 
which  is  evidently  the  number  10,  bdng  found  bj 
taking  x  ^  Q,  By  the  same  reasoning,  the  maxi- 
mum or  minimum  value  ot  a:^  •¥  hx  •\-  e  can  be 

percdved  if  we  put  it  under  the  form  afx  +  —-  | 


+ 


^ac  -  t^ 
4a 


,  for  then  a  inim'mum  is  just  as  evident 


when  2;  +  — -  is  taken  equal  to  0,  provided  a  be 

£  a 

podtive ;  but  if  a  be  negative,  a  maximum  will  then 
be  the  result.  There  is  another  algebraic  method 
of  solution,  whidi  consists  in  finding  between  what 
limits  we  can  make  the  function  vary  in  order  that 
the  corresponding  values  of  x  be  real.  Thus,  if 
lO^B  —  «*  be  proposed,  let  its  magnitude  be  denoted 
by  y — that  is,  let  10  a?  —  a*  ■  y— and  solving  this 

for  X,  we  find  «  a  5  +  ^26  —  f/,  which  shows  that 
its  magnitude  may  be  anything  less  than  25,  but 
nothing  beyond  that  number,  and  so  the  utmost 
magnitude  attainable  is  when  the  radical  quantity 
disappears,  leaving  x  m  6. 

A  remarkable  want  of  explanation  on  maxima 
and  minima  in  books  is  in  omitting  to  point  out 
when  a  geometrical  magnitude  in  any  proposed 
problem  requires  to  be  expreand  as  a  function  of 
two  variables  instead  of  one  variable,  and  in  practice 
two  are  often  necessary  for  condderation,  even  in 
very  dementaiy  questions  of  this  kind.  I  shall 
now  explain  the  reason  of  this  neoesdty  while 
making  use  of  the  following  example  by  way  of 
illustration. 

To  find  the  greatest  triangle  that  can  be  inscribed 


P/6'  t 


X 


in  a  given  drde.  A,  B,  0  (Fig.  1).  Here  only  one 
constant,  the  radius  r,  is  to  oe  considered,  as  the 
radina  determines  the  whole  drde ;  but  any  of  the 


lines  B  G ,  B  A,  or  A  C  may  be  aasomed  as  vaziabki, 
because  the  conditions  of  the  problem  allow  thsm 
to  vary  indefinitdy,  since  ttie  points  A,  B,  0 
may  be  dtuate  anywhere  on  the  dreninftoaiM. 
In  order  now  to  know  how  many  variabhi 
are  to  enter  into  the  function  of  solutian,  ws 
should  observe  in  the  geometrical  figure  wfast 
would  be  the  least  number  of  variable  quantitiei 
which  it  would  be  necessary  to  be  given,  along  with 
the  radios  r.  in  order  to  determine  the  paxtiailv 
magnitude  of  the  triangle  in  any  particular  podtion ; 
and  the  least  number  of  these  wiU  be  the  number 
of  independent  variables  entering  into  the  function, 
because  they  are  the  number  of  independent  variable 
quantities  in  the  figure.  It  is  evident  that  the  con- 
stant r  and  the  variable  line  BC  could  not  d 
themselvee  be  suffident  data  for  ascertaining  sot 
particular  magnitude  of  the  triangle,  for  win 
these  data  alone  the  point  A  may  still  vary  in 
approaching  or  receding  from  the  points  B  or  C, 
thus  obvioudy  causing  a  variation  in  the  magnitods 
of  the  triangle,  which  would  therefore  be  indefinite. 
The  area  of  the  triangle  cannot  therefore  be  rsne- 
sented  by  an  algebraic  expression  involving  on^  r, 
and  any  one  of  tiie  lines  B  C,  B  A,  or  A  C,— in  other 
words,  it  cannot  be  expressed  as  a  function  of 
one  variable.  But  oonddering  both  B  C  snd 
B  A  as  given  quantities,  along  with  r,  the 
area  ot  the  triangle  would  then  evidently  be  a 
fixedquantity,  so  that  it  is  capable  of  being  expresnd 
as  a  function  of  two  independent  variables.  Of  the 
three  ddes,  BG,  B  A,  and  AG.  of  the  triands, 
only  two  ddes  are  independent  of  each  other ;  for, 
any  two  of  these  being  conddered  aa  known,  tiie 
third  is  determinable. 

The  following  illustration,  showing  a  remarkable 
relation  between  the  f""-*""*"™  and  minimum 
values  of  a  function,  and  the  tangent  of  the  curve 
which  represents  it,  I  take  from  Oamier's  Cdc. 
Biff.  1811  (Fig.  2).  Let/(x)  be  the  function,  and 
let  it  be  represented  by  the  curve  whose  equation  ii 
y  «/  (jr),  according  to  the  Gartesian  method  of  00- 
ordinates,  for  every  function  of  x  may  be  repre- 
sented by  the  ordiuates  of  a  curve  Whose  absdsssli 
X,  those  ordiuates  presenting,  aa  it  were,  agzi^od 
table  of  the  continuous  succesdve  values  of  tfas 
function.  Suppose,  now,  that  the  stralg^  line 
A  B  be  at  first  dtuate  at  some  distance  above  tUi 
curve  in  the  same  plane,  and  then,  whilat  IrMfiinff 
itsdf  paraUd  to  the  axis  of  absdasas  X,  it  deaosndi 
until  it  touches  the  curve,  and  thus  beoomes  a 
tangent  to  it.  It  is  then  manifest  that  the  poiat 
where  this  line  first  touches  the  curve  will  M  a 
maximum  of  height  in  this  curve,  but  it  will  not  hs 
so  if  the  line  be  not  paralld  to  the  axis,  la  ths 
same  way  the  point  where  A'  B'  touches  tiie  ews 
will  be  a  minimum  of  hdght.  Hence,  tfaerafore, 
the  wi^Timntn  and  m^'ni"*"'"  values  of  a  fdnettwi 
are  such  that  the  curve  whidi  represents  ft  baa  ill 
tangents  parallel  to  the  axis  of  absdssafl  for  thoss 
particular  values.  Gonsequentiy  the  angle  betipesB 
tiie  tangents  of  the  curve  and  tne  axis  ofialMMsiesaB  ii 
nought  for  those  particular  values,  and  thevslan 
also  the  trigonometrical  tangent  of  that  angle  is  0. 
But  it  is  shown  in  all  works  on  theDiirarsntid 

Oalonlus  that  ^  expresses  this  trigonometEioal  taa- 

dx 
gent.    Hence,»from  this  condderation  of  tangents^ 

we  can  perodve  that  the  equation  -1^  a  0   Is  the 
analytical   condition  which  diould  detemune  the 

n^i^Titnnm  ^ud  yntnimnin  yaluCS  Of   a  function     Si, 

of  course,  it  is.  Vladimir. 

WASTB  OF  POWBB. 

[33255.]— In  your  issue  of  Feb.  26th,  p.  7, 
attrition  is  called  to  the  influence  of  "  pressure  on 
the  boiling  point."  I  wish  to  direct  joxa  engi- 
neering readers  to  that  matter  espedallv,  because  I 
am  not  aware  that  this  prindple  is  made  use  of  ia 
the  eonslxuction  of  locomotives.  I  am  ttUfler  the 
impression  that  a  great  saving  might  beeOeoted fi 
the  consumption  of  coal  by  so  oonstruemig  enginsi 
that  this  prindple  in  nature  could  be  taaed  ts 
practical  account. 

If  we  look  at  the  screw  of  a  steamship,  abff  ooni- 
pare  itssurface  with  the  whole  length  <n  the  vesaily 
it  is  a  very  small  part  of  the  whole ;  but  yet  in 
proportion  to  its  sise  a  vast  power  is  got  out  of  it. 
My  impression  is  that  if  ,  instead  of  having  a  screw 
merdy  at  the  end  or  stem  of  a  vessel,  there  was  a 
sted  screw,  like  a  corksorew,  the  whole  length  of 
the  bottom  of  the  vessd,  or  at  eadi  dde»  whidi 
could  easily  be  made  to  work  by  the  engines,  then 
would  be  gained  a  vast  accession  of  power,  inaa- 
mudi  as  the  driving  force  would  be  applied  to  the 
whole  length,  instead  of  only  to  a  very  small  pvo- 
portionate  space. 

Northampton.  !••  H. 

BOBBW-OUTTDfra. 

[33256.]— I HAVB  just  fitted  a  contrivance  to  my 
slide-rest,  which  I  think  lathemen  will  find  wy 
useful,  especially  in  screw- cutting,  although  the 
idea  is  ndtiier  new  nor  original. 

The  No.  8  square  thread-screws  of  my  dide-nal 
hre  fitted  into  thdr  plaoei  by  means  of  » tumid 
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vhow  nUmm  bend.    Kesp  them  on  edge  to  im 

iM  to  the  12JU1.  inimir  in  my  ponraaioii,  I  t&ki 
Mr.  Lintcott'a  word  that  he  toand  wh&t  he  colL 
floznre.  I  have  Qot  alleaed  U17  defect  in  bia  woik 
and  UD  ntther  indioed  to  bear  teat[moQT  to  iti 
gMieral  good  ijoalitf ;  but  mj  position  is  that  it  ii 
not  fl^rare,  but  the  resnlt  □(  tealiuK  with  pioholi 
and  eye  not  normal  to  ceotie  of  aotf  acs  of  minor 
We  do  not  dedde  the  question  by  calling  it,  oni 
flszura  and  the  other  aatigniatinn.  Fortunatelr, 
it  admitaof  eaa;  dedaion.  If  a  minor  bends  hj 
tta  own  weight  Jwhen  on  one  particolar  diameter, 
then  if  it  ii  so  moonled  that  it  no  longer  pressea  01 
that  diamataf,  the  flaxoie  will  disappear.  If  it  it 
.  ... ....    ---aiiio[_    Dr.  Drapei 


a  not  savini 
tion  of  piaa 
tier  of  littl 


„ , . , >t  see  why  mj 

l^ipaali  to  the  nlleiy  fot  a  vote  Bgainat  me.  He 
■Mint  hare  InoUned  to  rest  npon  authority ;  but  1 
UMal,  nottoCessar,  but  tofacts.  Hahinuell  aaTi, 
''We  taava  adTanoed  a  good  deal  beyond  whatii 
deooribed"  by  Dr.  Draper.  There  la  no  need  foi 
me  to  My  I^.  Drapai'i  book  was,  and  mnaina, 
T«i^  valnabla  :  but  he  had  not  reach e4  finality.  1 
believe  his  telescope  wiu  awd  principally  tor  lunai 
photoeR^ihy,  and  I  am  onahla  to  find  it  wax  ever 
nsed  lor  any  diffaiant  obeerrationB.  Such  defect! 
na  we  are  disonidngWDnld  be  wholly  ondisooTeiable 
opon  ^lotogni^u.  I  doubt  -ngj  muub  the  per- 
faotlDa  of  lA.  Diq>er'a  minon,  beoauaa  I  find  that 
ft  flat  out  out  of  an  ordinary  looking-glaas  appears 
to  have  panad  muter  for  a  long  time,  and  noTer 
had  Nifona  fault  found  with  it,  and  I  infer  that 
enai  when  he  wdrked  flats  they  were  not  perfeot, 
lor  Dr.  Draper  merely  saya  thev  we™  »  "uMiwr 
l^proMii  to  a  true  plana'' — which 
Biudt— and  he  dismlaeea  the  whole  qoeetii 
nlnoii  in  a  tew  words,  aa  it  a  matti 
importaooe.  I  need  not  say  the  flat  is  quite  aa 
fanpoxtant  aa  the  lai^  mirror. 

llr.  Oalver  make*  one  remark  in  letter  33234 
wUdt  I  ihould  hke  to  refer  to.  It  ii  that  a  mirror 
WhiOh  broke  be  "  eipecta  waa  made  of  a  piece  of 
pWe  glaaa."  I  have  examined  manv  pieces  of 
ptdtlbed  plate  glan  lin.  and  Ijin.  thick  by  potoriaed 
light  and  I  never  saw  an;  indication  of  strain. 
Bauea,  wben  we  cat  anch  glaaa,  even  in  atraight 
Unea,  we  baveto  use  much  nolenee  to  separate,  and 
whan  made  into  drclea  it  haa  scores  of  sharp  blows 
rtnok  all  round  to  chip  it  into  shape.  Such  discs 
will  stand  very  rough  oaage  without  damage.  It 
would  not  hurt  one  to  pat  it  down  before  a  hot  fire 
like  a  jinnt  of  meat,  and  then  bring  it  out  into  cold 
air,  and  it  requires  a  heavy  blow  to  break  one. 
Jumfang  on  it  will  not  do  it.  There  waa  certainly 
•ome  other  canse  than  merely  waahing  with  nitnc 
add  in  the  case  in  question.  Cast  disca  often  have 
a  large  amount  of  internal  strain,  and  may  fly 
without  visible  canse.  Edwin  BoUnea. 

FI.BZTTaE  OF  HIBBOBS. 

{332G4.] — Mb.  Lmecorr  does  not  ooniidBr  me  a 
qualified  judge  of  this  matter.  Well,  we  will  not 
watte  time  over  the  qoestion  of  qualifieation ;  if 
anrSdng  can  be  done  to  ventilate  the  subject,  it 
will  do  more  good. 

Ur.  Linsoott  certainly  appears  to  have  a  con- 
riderable  aoqoaintance  with  wry-faced  m^rors.  I 
diould  think  it  is  tantalising  to  have  mirrors,  when 
looked  at,  make  grimaces,  set  up  their  backs,  and 
refuse  to  behave  deoenlly  "  for  three  or  four  hours." 
Hu»e  prankt  Ur.  Lmscott  pnti  down  to  flexure — 
that  is  to  ta;,  the  glass  bends  in  one  direction,  and 
not  in  anotner,  under  its  own  weight.  I  am  sUd 
to  ny  I  am  not  troubled  with  these  cripples.  What 
Joke*  these  bunch-backed  mirrors  would  have  with 
an  obearver,  should  tbey  find  their  way  into  an 
•qtiatorlal  tube  where  a  mirror  haa  to  perform,  at 
tUMi,  all  diametera  upwards  ;  to  revohe  the  tube 
■o  that  the  mirror  liea  on  its  infirm  side,  all  stars 
are  doubled — what  a  number  of  mareanarta  would 
be  diaooreied !  But  as  we  never  hear  of  these 
ouMr  tnirtore being  at  large,  itseema"  damaging" 
to  what  a  friend  calls  the  "fieiore  fad,"  and 
trveryone  muat  be  compelled  to  hope  it  is  a  fad  only. 
Nowletuaaeeif  Mr.  Lmscott's  projfs  of  flexure  are 
ludcally  sound  and  eoniistent. 

He  says  that  "  Mr.  Holmes's  and  my  own 
opinions  wonld  deaerve  more  conaideratjon  were  it 
Mt  for  the  fact  that  in  a  mirror  that  ihdws  flexure 
this  bending  or  flexure  will  either  disappear  or  be 
greatly  reduced."  Now,  it  appears  to  me  that  this 
"  fact  *  damages  A  i>  condusionB  and  SDpport,  for 
amording  to  hia  statement  a  minor  ia  at  one  time 
not  strong  enough  to  bear  ita  own  weigbt,  while  at 
another  tune  it  la.  It  stoops  under  its  own  weight, 
but  gets  strong  enough  to  sit  upright,  and  nuuifeats 
goodbebaviour. 


the  bending  propensity  ws a  a  pfrmaneni  charactei 
We  are  not  yet  informed  whether  the  glass  bene 
forward  or  backwards,  or  is  a  downward  oou: 
preeaion  of  the  whole  mass.  I  think  the  matt< 
should  not  be  left  in  so  vague  a  state.  All  we  ai 
told  i>  these  "hanky-panky"  tricks  only  happen  i 

Thfte  is  the  significant  considatation  also,  an 
pointed  out  by  Ur.  Holmes,  that  it  ia  all  the  sam 
whether  the  glaaa  ia  aupported  in  an  even-bearin 
elastic  band  or  stood  on  iti  edge  at  a^inf ,  Now 
thia  oertainly  ooutd  not  be  if  it  waa  simply  fleiurc 

I  had  the  advantage  o(  mokins  the  acqnaintanc 
of  Dr.  DraoK,  and  no  one  can  think  higher  than 
do  of  hia  abili^  ;  and  Ur.  Linscott  will  pardon  m 
tilling  him  in  all  good  feeling  that  he  evidentl 
does  not  graap  the  minutiiB  of  the  subject  whan  h 
oonsiders,  aa  he  said,  that  "  a  regular  workini 
maehine  can  prevent  oauaes  of  diatortion."  Ttu 
the  doctor  said  and  pointed  it  out.  A  machine  is . 
very  unintelligent  oompanioa,  eapeoiallj  durlui 
local  oottectiona,  &c.  I  have  reason  to  believi 
that  leTenl  of  the  doctor's  opiuions  he  held  dnrinj 
hia  work  at  the  !3in.  were  modiflad  before  h 
finiabed  his  28[n.,  for  he  told  me  he  thought  ol  re 
writing  hia  book ! 

When  a  person  attempla  to  make  his  own  tele 
scope,  it  ia  either  frem  the  pleasure  it  gives  Tiim  0 
becaose  he  baa  not  the  meana  to  purchase,  and  a 
he  is  most  likely  to  meet  with  troubles,  it  would  b 
very  disoouragmg  to  him  if  he  were  led  to  believi 
the  cause  of  tronble  waa  in  tbe  disc  alwaya ;  hi 
would  feet  that  to  persevere  would  be  aeelea!.    Thi 

[33266., 
defence  of^tha  late 

Dr.''  used  in  hi 
method  of  prooedure  should  deter  any  impartia 
reader  from  supposing  his  invseligationB  ataon]< 
have  led  him  to  any  other  conclusions  than  wha 
they  did.  How  ia  it  poaeihle  to  account  for  a  wall 
formed  imaf^  of  the  small  aperture  of  light  in  oni 
vertical  position  of  a  mirror  under  tills  lest  of  centri 
of  curvature,  while  in  another,  say  00°  from  thi 
flrst  position  and  still  vertical,  a  distorted  imag< 
leanlta,  other  than  by  flexure  pure  and  simple 't 

Begarding  Ur.  Linaoott's  intended  tests  to  piovi 
or  disprove  the  queation  at  isane,  I,  tor  one,  loot 
for  waxd  to  them  with  plea>ure,and  trust  he  will  trea 
the  matter  with  that  same  ability  aa  he  hu  diowi 
formerly  in  hia  letters  on  the  telescope,  for  whiol 
many  thanka  are  due  to  him. 

Gl,  Walton-road,  Liverpool.  a.  Wblttle. 

VIOLIN  HATTEKB. 

L33266.]-lK  repl^  to  "0.  3.,"  letter  3323S,  ] 
BUT  State  that  there  is  nothing  very  modern  in  thi 
violoncello  described.  Early  in  the  '"40'a"  mj 
eldest  hiothei,  who  travelled  much,  posseoed  1 
violoncello  such  aa  you  describe.    There  was  verj 


leisure  available — I  stiirted  on  my  labours  with  1 
light  heart,  and  made  a  flddle !  I  took  my  time 
and.  became  quite  a  connoiaaeor  in  the  matter  0 
woods  and  e    ''  '  .  <     .    ^  .._ 

fornonght— 1      ...  .      _       .       „ 

aa  melodiously  ;  and  the  prophet  "  Fiddler 
been  deposed,  and  the  illusion  of  ten  years  scuSec 
out.  I  am  aorry  tor  thia,  because  I  bad  a  higl 
regard  tor  good  old  "Fiddler,"  and  the  illuiioai 
of  yonth  are  pleasant  fare,  and  cue  is  to  be  pitiec 
when  they  are  all  gone.  1 

I  intend  trying  Mr.  PickerioK's  method  by 
reducing  the  thiekness  now  it  is  strung  up.  and  I 
should  like  here  to  add  a  word  of  thanks  to  Mr.  P. 
for  his  Indd  articles  and  original  methods.  I  new 
read  anything  which  baa  given  me  so  much  pleasure. 

I  would  be  wall  it  intending  couatruotora  would 
read  Charlea  Beade's  delidoua  articles  about  fiddles, 
which  appeared  first,  I  think,  in  the  Fiti  Mail 
Gazette,  and  are  to  be  found  in  "B^adiani,"  at  ths 
cost  of  a  shilling  or  two.  He  was  an  enthuaiaii, 
and  went  wfld  about  vainishes,  althoueh  I  rather 
fancy  he  was  not  practically  acquainted  with  thtii 
manufacture.  It  is  just  the  kind  of  stuif  that  makai 
one  loQg  to  be  making  a  fiddle,  if  it  be  only  for  the 
pleasure  of  eiperlmeuting  with  vamishea.  I  mec- 
tion  Reade'e  book,  because  it  niAy  not  be  generaUj 
known  that  it  contains  articles  onfiddles.  Cispeak- 
ing  of  varniahea,  he  eipreseea  a  great  abhorreoce  of 
shellac,  and  "deprecatee  the  use  of  ordinary  dragon's 
blood,  which,"  he  Bays,  "is  not  dragons  bliwdst 
all.  The  real  thing  is  not  to  be  obtained  from 
ordinary  sources,  and  shonld  be  In  transparent 
ttari,  and  not  in  lumps,  as  usually  sold."  I  am 
somewhat  mystified  myself  about  this  last  remsA, 

during  a  long  and  intimate  acqusintance  with 

Queeasman  0. 


SBVBBAL  SOIENTIFIO  UBTBODS. 

— LnH   yonr    correspondent    "L.   H,," 


..     . igst  his  baggage. 

He  complained  that  it  rendered  playing  too  easy.- 
spoiling,  especially,  his  biw-arm  for  the  parlecl 


About  the  years  13-55  to  1S59  a  few  amateurs  met 
at  my  house  once  a  week,  and  the  contra-baaso  wai 
played  by  a  brother  of  a  well-known  and  recently. 
deceased  Metropolitan  magistrate,  and  waa  so  oon. 
itructed  that  tbe  neck  scroO  and  flnger- board  could 
be  detached  in  one  hv  a  moat  simple  arrangement, 
thus  shortening  the  instrument  by  nearly  2(t.  foi 
the  purpose  of  tranait^  Imt  not  in  any  way  affecting 
the  lone,  except  that  it  dropped  a  litttt  from  concerl 
pitch  after  adjuatment  for  an  hour  or  two.  It  wai 
}f  Swiss  makcL  and,  I  am  pretty  sure,  waa  obtained 
It  Metaler'a  at  a  coat  of  about  £7. 

Will  you  permit  me  to  thank  lib.  F.Fingland  tui 
Ilia  very  ooirect  and  accurate  meaiurements  in 
I32O0,  p.  S7S  F  Without  such  guide  snd  accurac; 
'  — ^uld  be  impossible  to  oonsouct  a  satisfactory 


,  .  perusal  of  tot 
"£.U."  always  affords  me  a  very  great  amount  o( 
pleasure,  sogreat  ia  the  variety  of  ita  ooatanta.  la 
Che  above  oommnnicatiDn,  paragrapha  two  and 
three,  "L.  H."  gives  expression  to  certain  ideas 
which  nnmiatakably  show  that  he  ia  somewhat 
tMhind  the  times.  For  inatance,  when  he  refers  to 
the  moon  aa  a  source  of  light  in  the  absence  of  Ois 
lun,  he  appears  to  forget  that  our  oompaoionn 
constantly  undergoing  change  aa  r^ards  its 
iUuminabng  power,  not  to  speak  of  Ita  periodical 
ditappeanuioe  altogether.  I  cannot  brieve,  how- 
s*«r,  that  "L.  H."  aerioosly  imagines  that  the 
moon'a  primary  object  is  to  give  light  to  ntpunv 
[uortals  m  the  absence  of  the  sun.  aa  long  aa  sua 
snejeat  opinioos  exiat,  nnlveraal  progress  can  narK 
take  place.    The  prims  cause  of  thrae  absurd  idssl 

is  man's   high  estimate 'of   his  own  inpc-* 

which  leads  him  to  believe  that  everyt 
ireatsd  tor  his  own  special  enjoyment. 
iays  particular  stress  on  the  placioa  of  the  mooa  ta 
Its  podtian  for  oui  good,  but  of  this  he  haa  tt> 
proof.  Bather  let  him  at  once  admit  that  the  whcds 
iniverse  is  to  us  mere  parasitea  an  ineomprebeDB- 
Die  problem.  With  regard  to  hia  gaa-lunp  Hlostcai- 
:ion,  itis  proof  te  Aii>na>ii(ytbat  humanity  haa  baol 
it  work.  All  our  reasoning  comes  aa  a  result  of  Wk 
laithly  experience,  and  ne  may  aa  well  frankly 
Ldmit  that  we  cannot  comprehend  the  making  ana 
iladng  of  an  object  in  space  without  tools  anl 
-ithont  bauds,  seeing  our  experience  haa  taught  st 
"■  "  "■  '    before  a — »»----  —  *- 


9  essentials  b 
It  ia 


ir  paitta 


glass   MKC. 

eztemal  pi 


downwards  of  tbe  whole  i__. 

Than  are  several  "damaging"  conaideretions 
the  j^aas  jamming  theory  baa  to  account  for.  It 
•onld  be  a  mot«  condatant  theoi?,  for  iDitanee,  If 


Will  yon  also  permit  me  to  sa^  that  I  am  stiU 
^.urauins  eiperlmenta  upon  six  violins,  the  reaulte 
if  which  I  will,  with  your  approval,  aubmit  to  the 
readers  of  your  valuaUe  JournaL  80  far  my  exptvi- 
nenta  have  been  productive  of  greater  tone  and 
uilliaiuy,  Mpedalljoii  the  E  and  Q  sbing,  togethai 
Kith  gr«MM  tone  carrying  i  inoreaaed  ease  in  amoD- 
~~4aat  intonatiop  almost 

,    assisting,   the  finger*   ..   _. , 

-iking  the  fifths  "deadly"  m  tune,  and  materially 
'acilitatin^  dcutils- stopping,  and  rendering  har- 
nonlss  lucid  and  diitioct.  Qrinder. 

•[332GT.]— The  recent  articles  and  correspondence 
in  "  Violm-Making  "  are  opportune,  and  bring  up 
I  whole  host  of  memoriea  to  all  old  mechanics;  and 
wrhape  you  would  not  take  it  amiss  of  me  if  I 
nake  a  note  of  a  few  thonghta  that  have  been 
mouldering  ever  sinca  "Fiddler"  wrote  In  your 
laper  ten  feats  ago.  I  took  a  copy  of  his  mar- 
rellously  simple  oeiigQ  which  appeared  in  the 
'E-M.'*  in  IS81,  I  think,  and  after  keeping  it 
saetly  tllaa  years— the  fates  being  propitiona  and 


tccomplished. 

iretend  that   ^ 

he    anangement    of    the  "1 

Jie    why    and     ^e     wherefore      ..  _      ^_. 

oondly  ignorant.     All  the  discoveries    ^at   nM 
~~   ~  rer   make   cannot   possitily  go   beyond  otc 

! ,^d  IiBncp  it  IS  that  ws  •■• 

,  _  ..  —  ._  aooount  for  various  effeota^ 
.  becauae  the  oause  has  no  pirallel  on  aailli 
isrefore  cannot  be  understood.  It  would  ki. 
ibanrd  to  imagine  that  on  thia  earth— this  mmt 
(rain  of  sand  on  the  beach  of  infinity— (an  W 
'ound  a  parallel  to  eve^  causa  operatiDg  thiau^t 
int  the  nnlvarae  to  produce  eert^  effects,  uaiMS 


larthly  ^experience. 


imply  h 
ind  then 


to  say  for  what  object  these  oaOM* 
.„.  Tbedlsoovery  of  the  steam-eoglMi'' 
great  effect  by  "  L..  H.,"  is  only  greal 


I  operating.    Tbe 


imonnt  us  puny  mortals.    Sean  fi  .. 

10  mllea  only,  what  an  inaigniflcant  object  dose  en 
nost  powerful  Irondad  appear !  Yet  to  ua  it  to  tf 
nonster,  a  triumph  of  human  ingenuity  ;  but  t> 
4atu»  and  her  various  forces  a  mere  gosaamWt: 
lothiug  more.  Where  man  deceivea  himself  it  te 
lis  opinion  of  his  own  importance  and  greatnesa. 
Wm.  L&ualktoii. 

LBHA.TUBB  POB  SHALL.  CYNAlCOIt 
FOB  OBABOma    AND    OTSBB    PVB^ 

possa. 

[33'26B.]— Thb  armature  Is  either  cast  solid  '«» 
inilt  up  of  a  number  of  laminatlana.  It  is  of  tW 
bape  aa  if  you  cast  two  Siemena  H-armatar«a  itf 
ma  at  right-aogles  to  eaoh  other.  (See  sketdi).  CW 
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odvanta^eii  of  tUBUg  vij  taeb  aoluticnu  m  koetate  of 

■odaoi  chloride  ol  calcinm  to  gat  a  bighct  boilina 

point  in  the  wnter.    Simply   sptoking,  ws  cuigM 

no  more  hut  out  of  the  aleam  tbAU  we  put  iato  It, 

aa  ateun  ia  ftliiraji  pure  ttcain,  no  nutter  whether 

the  wster  is  the  boilet  he  utunlod  with  x  Mlt  Or 

uotp     No  engineer  erer  found  the  peffonnanoe  or 

eoonomj   iucreue   aa   the   deotity  of   the  w>t<E 

inereaued ;  od  the  coutr&ry,  ha  ■■  glad  to  throw 

away  a  luge  put  of  thia  ao-cklled  "  gain  "  in  he«t 

by  blowiDg-oS  the  deiue  brine  to  aroid  liak  of 

Incnutation  in  the  boiler. 

Aa  for  nip«rhaat«d  iteam,  all  the  eilia  work  to 

I  thenaieat  leut  (oni  ooils  connected    x  30,360  -  32,381, DOOj  ttaii  divided  by  hall  the   be'got  ont  of  it  ia  merely  the  eittaheat  of  the 

rt  eonunntator,  with  it»  bnuhea,  &c.    „.■  .  „,  .i.  ..^^  ,,  32,8M,000       ,.,^    „_,i„    wpTlieat,  whidi,  heics  a  iteun-gaj,  cuiiM  littla 

d>UGtlylikearingaimiitan:thehut   '»d»'"  <>«  ""  •»«»  "  tO.^GO.OUO  tumilj,    Ja&at  heatirttt  It,  Mif whldi  mnrt  come  o«t  of  tl» 


emembat  this  qneetion  of  tafo- 
all  the  rage  aame  forty  yeut  bm. 


il  of  one  i«  eonneoted  to  the  flrrt  coil  whichiathoeimerendtaatUt'irivanby  "R.A.P.'e"  boiler  tteelf.    I  lemembat  this  qneetion 

md  a  wire  taken  from  the  junction  and  formula  heated  «t«<un  was  all  the  rage  aoiDe  forty  i 

to  commuUtor-bu.                ,.     ,     „  Now  for  the  reaaon  of  thia  double  renUt.  It  »em«  J^^M^  ^'"V^^.J^'"^*^  ""..   "^^  "*• 

thn*  to  get  doable,  or  thereabout*,  the  ,  BtuUiag  aiMrUoD  to  tay  that  if  a  ahot  be  flred  orp^'  forward  when  the  oomponnd  en^  cam* 

ire  on  to  an  armatoie  o(  nnaUei  aize  TertieallT  at  the  Eouator  with  a  Telodlv  of  2,000(t.  ™«'  ™»0"r  twen^  years  rinoe.    The  imdl  gain  In 

also,  there  Is  lasa  dead  wire  there  than  per  second,  it  willM  759ft.  to  the  w«rt;  bit  itis  n«mf 'twas  more  than  TOuntarUlanoed  by  its  dii- 

armatjw  of  laree  diameter ;  ilIso,  to  J^   Half  of  thia  deviation  is  due  to  the  dlrterence  •i™^»B~-    A  large  p^  of  mume  tBjdam  nndei 

ore  suitable  fot  diar^ing  accomnlator.  jq  the  length  of  the  arc  a   point   on  the  earth  ^7  obsBrrataon,  by  an  eminent  firm,  bad  tlMboikn 

Bottone  or  others  wiU  comment  apou  dewiiboa  wiae  the  ahot  ia  in  theair,  and  the  »ame  ^***^  ***•■  "iporiiMtars.    These  had  to  ba  shnt  oR 

C.  H.  T.  A.  arotueaanredattheaTerageheight  the  shot  main-  iJtor  a  sbort  ttpraanoe.    ItwaafonndnecMarTta 

Uined :  the  other  halt  i«  Sue  &  the  fact  that  the  "'^  *f(«  high-prasmre  cylinder  and  fit  new  faoM 

Y   or   OOAIrOAS  FOB  HBAT-  fiof«™ (a/ direction  of  the  shot  at  the  time  It  ia  m  the  sUdtj,  oonseoment  on  the  inobon  and  t*K 

INO   POaPOBEB  fired  U  only  at  that  predao  moment  at  right  angles  ajd  weu  of  the  wbliing  ■nrfaoes  due  to  the  diyne* 

ia«   iTUAi-usnis.  ^   ^^   ^^^   ^j    gravity.     Thus   (again   uSng  "''"^  •*!??•            .                ,  ,    .^ 

airSBiES  on  thu  matter  are  fcegnenUy  "  M.I.C.E.'a "  diamnl   A  G   is   the   horiaontd       ^  should  be  sorry  to  Me  a  lot  of  bogns  pttanti 

in   the    "  E.M.,"  and  the   followinB  directionof  the  AoTandaa  the  action  of  gravity  i.  't«t«d  <»  ^x  "fgl"'  <^  Uw*  reoommandattmi 

reference  will  be  n»of al :  The  total  alwaya  towuds  the  centre  of  the  earth  O,  it  will  oo™"?  "o"  •'wn  an  eminaot  sowutist  as  Locd 

oty  of   London   [16o-P-)    B*a  ia   600  readily  be  aeen  that  for  the  whole  ol  the  Hma  after  Bayleigh  ia  known  to  be. 

par  cubic  foot,  i.e.,  left,  of  gai  will  the  ahot  haa  left  the  gun  thia  will  tend  to  poll  the        Liverpool,  March  6.                                      W.  8. 

Iwaterl'F. ;  661b.,  lO'F. ;  or  661b.,  d^t    back    in    a    weaterly    direction,      its   just                                           

>.  of  water  B  1  quart.    One  cubic  loot  doablea  the  previoos  reault.                                             OBSBHT  FOB  I-AlfPS— aABDBlTIsa 

inl,600c.ft.ofair  willraisBthetem-  I  don't  know  that  I  csn  help  "J.  B.  C."   (letter                                   MIU.-BILL8. 

S*,^j      ,  ■;'  "rnn   2"*.°'   ~^''  33^°''  *"  understand  how,  with  a  aoitable  eleva-        [33277.]-Ir,  Sir,  the  deaire  to  return  thanks  for 

thylated  aplnt,  and  20e.ft.  of  gas  are  tion,  at  any  given  latitude,  the  deviation  east  and  information  received  can  ba  loceDted  aa  anokwr 

ly  eqiul  in  Inel  nine  under  alnuUr  *,,t  may  cancel  ewih  other :  but  I  would  refer  him  for  intrusion,  allow  me  to  offer  the  foUowinoV^ 

npida  economy,  but  ui  practice  the  to  my  letter  33012  of  Jan.  1,  and  if  he  will  apply       Many  rwdpas  have  been  tendered  for  flamg  tba 

nth  rod  or  c^  taoftra  very  great,  the  rule  I  then  gave  to  the  two  eitremas,  thaPolea  brass  cape  onTS^  nnd  poroelain  lamp  bodies.   Tha 

aWable  duh-  obtuned  in  pn»t)*e  and  the  Equator,  I  think  he  wiU  aea  tbe  reason.  boat  I  l^va  tfled  is  thT  admi«tn»  of  plaatv  of 

Uthbeat«a,80  to9oparoent.;boa-  Whitehaven,  Much  7.                       H.Wake.  Pari,  with  dissolved  gltw^  b««n*e,          """^ 

oO  nercent. :  mi  ami.  50  to   60  ner  .- • >.j i ZmJ  •a  s 1 


M  per  cent. ;  condensing  uid  fluelesa  A  OHABBD  WBBBL.OUTTBB  AMD  STnedc  I.  nrt^SVmTSSfa(vSr^E«r'l 

'^\    „   ^          ,           ,,      ,  DBILLBB.                                     Again.  w«  have  had  redpoi  far  hardening  iffl. 

wUohlcft.  of  ms  is  oapable  of  per-  [33273.]-!  aiva  for  yesrs  made  use  of  a  .home-  bills,  and  as  wne  bearing  Vn  that  subject,  I  see, 

BTO^mary  oonditjona  IS  aa  foUowa-  made  vertical   alide  held  l)y  a  ahank  in  the  tool-  by  cotting  from  "E.M.'' for  Deo.  I,  ISMTtWare^ 

i  pint  of  water  in  a  brought  ketUa,  holj„.    If  a  amaU  and  not  too  aocurately  made  mark:-"  Kle-mahendoctortheb  water,  withwhat 

ol  water  M)'  in  a  good  bath  heater,  oonoem  could  be  of  aneh  use  aa  I  have  found  it,  ia  a  secret,  though  we  more  than  suspect  they  use  In 

fte  rate  of  left,  evejy  aut  nunulea  it  then  ■■  F.  A.  M.'a"  weU-designed  vertical   slide,  somecaseasalt,aDdinothersapinahaf  aiseoic:"  Now 

"«■"  "Ontainm^  l.OWcft.  of  air.    II  aith  drill  Mtachmente  (letter  33237}  promisea  to  be  I  obtained  (droa  1840)  a  muU  collection  of  r«d| 

>t  iB.It.  in  hall  an  hour,  it  will  ,  „^^  useful  appliance,  and  I,  for  one,  thank  him  fnin  a  traveller  (a  Fnunaxn— mathinka  I  ihiIi 


"T,      ,  Z    V« 1  noM'n       r;  a  mom  uaeiui  appiiaJice,  auu  a,  ivr  uiis,  uiauK  mm  iium  a  u«Teuar  la  ff  reemason^-meuunas  X  aeenmi 

S^  i'm^J.  ;i,51?.t!  J^  i  '<"  ^  '«**"  describing  it.                        Falcon.  now,  wearing  along  teown  coat  all  bnttoMd  down 

?^K  „^  w^^  ??  ?.^i!.iu  before),  and  EereisoDafOTtamperingedBetooIs,inni. 

^S^  lcft^™t^«  ho«  in  A      aiDBBBAI,     WATOH-PBOJBOTIKO  ^^  ■»*  ^ringe^-Io..  wlSS  jS^l^- 

f^l'±'^.'^Jt^rf^Z^  THB     SUN-8     IMACB    WITH    A    NON-  ^X^^eS'tTJSlrrt.S.^  SST^ 

la^  38"  for  even  Saq.ft.,   or  SO'  lor  AOHBOKATIO  TBLBSOOPB.  quench  In  mixture,  kept  in  vessel  for  thatpnn>ow. 

se  2iMft"Sl"o.^^'turfaV?il"'f«  [33274,1-1   uxm  the  idea  thrown  o«l  by  Mr.  No  t?>^B -Je™-    "if,,'""'  30  yeandniriid 

TolSS  ni™   8?^  ow  ttTtamM^  Gulden  (llittu  33109.  p.  506).    An  oU  verge  watch  tlus  lor  a  set  ol  mill-bills  of  most  provoBna;  oha- 

wmilndin^^'                        tempera-  q,  ^^.e,  long  discard^S  because  ol  a  chroSic  habit  rjrtor^t  I  pemember  weU  the  aieellent  effect  of 

^«±1  .'S^.™  ,™-l.  .  h„™,„  ™nrf  ol  saiBuiB  s5me  lour  minutaa  a  day,  haa  been  re-  ""•  mixtore.    I  quite  thmk  I  added  loi.  ol  spirits 

■hS^lXittl^^^uWcf^  ;toKi^^c^iiSe3ifiedf=™^^bT  ol  salt  to  the  above  in™ii«ita.                        ^ 

^  Juia^SSd  ^>^M  o^^f  ro<"  oorrespondoot,  becoming  a  pocket- companion  ^  Perhaps  the  lolloWIng  recipe,  from  that  oollec- 

SBiing  it  is  an  abomination.    But  have  any  ol  your  (PlMse  bewsn  ol  the  fumes,  friend  1) 

IIiBS  AlTD  THB   BOTATION  readers  tried  projecting  a  eolu  imsge  by  ita  me<uui'  A  third  ranpa  Is  for  welding  oast  ateel,  and  aS 

OF  THB  BABTH.  With  a  non-achromatio  lens  ol  Ijui.  aperture  and  ^^^  ^  steal;— loi.   powdered   borax  and   loi. 

rat  final  «lne  of  D  (see  end 'ol  letter  40in.  focua  ooupled  with  the  Bje-glassol  a  pocket-  '^1*'*^'™"'  ^I™d  in  a  ladle,  put  on  ata 

8aT                                   ""owei  tdeseope  I  oftra  throw  a  6in,  solu  picture  npon  a  Wood-red  heat,  and  worked  quick.    The  vendor 

I  ">•  ^a  ■  C,  nnd  not  as  printed.    Also  tard  screen  and  find  the  ombriB  and  peuumhra  of  "aldo^  two  jaeoaa  of  old  flloa  together  with  this 

vu^^^,^M i_t^      If.  1.  apota,   the    facul»,  &<;.,   depicted   with  surprising  mixture,  dipping  the  ends  in  the  ladle ;    but  the 

Lil^S^fl:^^'    ""•'"'"  isariess.    In  fact,  the' pro^n,  though'soma-  sl~h<d  I  should  thmk  vary  volatile. 

omctly  »>  the  dagram.  ,b,t  dim,  ia  noti  wonSSully  i^erior  to  that  I       Bothsay-road.  Luton. O.  H. 

«.i..u.J£.  obtain  with  a  4in.o.g.  of  high  qnsUty.      XlSol.  ^==^=^=r= 

Book*  and  HIkIi  TeuiMratuTca.- A  note  on 

[  AX  glad  this  very  interesting  problem  _  "  Some  Specimens  ol  Books  which  have  been  ex- 

tily  solved  at  last,  and  would  thank  0BLI.UL0IO.  poacd  to  High  Temperatures"  was  raoenUy  rMd 

for  hii  van  able  solution.    I  have  not  [33275.1—1  uavs  one  ol  the  first  piecea  brought  oeloratheOeologicalSociety  by  Prot.T.  Q.Bonnqy, 

ynamiia  of  a  Futiele,"  so  cannot  be  to  this  country  from  America.    It  has  not  exploded  F.Q-S.    The  first  deacribed  were  two  specinMM  of 

|heressnningas"M.I.C.E."iotanda;  uel,  or  even  caught  fire  or  smouldered,  or  done  the   micxogrsnita  of  Thrvlkeld   (Keswick).     Hw 

sitdc^eodaonKepler'slawof  "Equal  anything  else,  thou^  it  ia  made  of  gon- cotton  dia-  eSect  of  healing— probably  to  about  2,00(r  Fahr.— 

oal  Times,"  by  which   I  arrive  at  a  gojved  with  or  in  camphor.    The  sensaliona]  article  ^"^  been  to  melt  down  the  falspathic 


about  Prof .  Bova  ia  amoiing;  but  he  ought  not  to  micaceous  constituents,  cracking,  but  not  matmiallj 

a»  diagram  [p.  37),  I  was  enabled  be  amusing  and  aenutional  and  destroy  tbe  credit  affecting,  the  fuarti.    Nut,  In  oyer-barot  Mck— 

r   own  proof    of   the   correctness  of  of  a  good  article,  which  celluloid  ia,  and  haa  proved  composed  mainly  ol  diaintegrated  granite— bon 

"  formula.     It  was  founded  on  the  itaell  to  be,  when  well  and  properly  made.   lUther,  Laa   Talbots   (Guernsey)   similar   effect*,   partial 

lie.    I   worked   cut  the  deviation  by  in  my  opinion,   ahould  ha  have  pointed  out  the  melting  ol  larger  Iragments  of  lelspu.    In  oneoaae 

rule,  and  got  what  ippeared  to  be  harmleasneea  ol   good   callulaid,  and  how  and  In  twin  planes  could  be  traced  within  the  melted  part. 

■nit,  but  found  it  correct  by  calculating  what  way  the  present  compound  nude  and  sold  as  Thirdly,   five   specimens   ol   melted   basalt   from 

tha  paraboU  A  H  B  (diagram,  p.  37)  ,uch  has  deteriorated,  and  in  what  raepeot.  Rowley  Begia.    Four  of  these  wwe  bIsssm- one 

or  B  O  P,    and   findiog   them  equal  Z.  T.  X.  withapheruhtes— theflfthexhibitedskeletalerfBtals 

rem  bound  (by  Kepler'a  law)  to  be  if  of  leupar  with  a  peculiar  grouping,  rarely  and 

"*™'U  .,.  *TTfHTlHK*THD  STHAIT  imperfectly  sseo  in  naturslly-oooted  ba«lts.    Wlfli 

Ion  west  may,  thaielora,  be  louud  by  suPBHHlSiTUD  siriAH.  ^j^^  ^^^  oompared  two  medmens  of  magma- 

araa  ol  the  parabola  A  H  B  by  hall  ol       [33270.] — Thkbe  seems  to  be  some  misapprehen-  basalts,  obtained  by  the  author  from  Oie  Rowley 

f  the  earth;  thus,  in  "M.I.C.E.'a"  sion  here  (letter  33241).    When  an  engineer  wishea  maas.which  exhibited  a  very  different  atructure.  The 

tv  S308S)  of  Jan,  22,  when  the  shot  is  to  make  Uie  boiler  "  hotter  "—i.e.,  to  raise  the  author  suggealad  that  this  differenee  might  be  due 

aaceaid  to  a  height  of  1,600ft :  time  of  lemperatuie  ol  the  water—he  simply  iocreaws  the  to  the  absence  ol  water  from  the  artificially- melted 

20  seconds,  snd  base  of  the  puabola  loadon  theBafety-valve.  and  hai  at  once  the  advao-  rock,  which  might  also  aceonnt  for  the  rarity  of 

rt   X  aO^  30,360ft.     Then  1,000  X  1  tsges  of  a  "  hotter  "  boiling  b'quid  without  tbe  dis-  tach^lites  in  nature. 
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[7SK3.]— OamBDt.— Tiy  sokgnlina  or  diomoad 
ognnt.  W«ll  titan  the  utialn  ud  worm  tfaem 
iMioi*  ^pljiiti  eament.  H.  A. 

[TSS21.1— TalavTAph.— I  pmnms  inatrnmsots 
■nmodA  of  P.O.  pktteni,    Da9gatiOD  of  oesdle 


tts  nitnte  anil  ohlorids  of  marcuxf .  llake  np  to 
l<lt.  witb  dutiUed  wttfli,  Cl««n  the  zinca,  ud  dip 
then  in  the  unial  'vnj,  tni  Uun  jminene  ia  thia 
wdution,  whichihould  be  kept  corked  up  when  not 
in  nee.  F.  Askew. 

[766U>.]-P«ot1<uU.— Tbii  ii  one  of  thoM  "  in- 
florable  "  ulmanta  fur  irhich  the  Ujrttei  traatmeiit 
h>i  now  brought  rare  relief.  A  csia  wee  mentioued 
in  the  Seho  qQeriea,  irbere  iodide  potui.  wee  need, 
end  gnred  tlie  lepiDCf,  bat  Hwmed  to  donnge  the 
Tatani,  Mid  the  p^ent  lind  bat  a  ehoit  while 
Attn.  J. 

[TSS42.]— Telepbonea.— Ai  jon  have  been  »bla 
to  oje  the  belli  ud  poihee,  it  le  evident  the  fault 
wai  not  there,  but  ahonld  fanoy  the  leoeivers  were 
□nt  of  adJQttment,  oi  faDltf.  Umoreir  the  cover, 
and  torn  the  diaphragm  orer.  and  ttj  what  naolt* 
yon  ean  gat  then,  and  also  look  wdl  to  the  oon- 
nectiona.  Teat  the  eoicta  tor  eontinni^  bj  paning  a 
ontrent  from  a  battai;  through  them,  and  if,  after 
all,  yoQ  nt  do  reeulta,  tend  Uien,  caniaga  paid,  to 
me,  and  I  will  put  them  right  free  (if  chaige. 

F.  C.  ALiaor. 

[76617.]— OM-Haaine  Valve.  —  I  append 
■ketch  of  a  nmpte  mixing  valve,  of  whloh  A'  ia 
the  air-TsIvfl,  A'  mixtoTe-TalTe,  B  mixing  space, 


jean.     I  ahonld  have  anaivered  thia  qaery  lait 
week,  hot  it  wae  addieeied  to  Ur.  Buttouo. 

A,    Hil.I.lCTT. 

J760T0.]—B7aplsosa.— Ton  would  not  find  much 
dTBDne  in  deBoititm  in  the  oue  of  ■  very  bright 
objeot  like  the  lUD,  bat  the  image  would  be 
revened.  H.  A. 

[TG671.]— Shelter  for  Bmall  Taleioope.— Why 
notereat  a  amall  ohaervatory  of  the  Bimaej  ^pe, 
which,  foitha  nflsclor, -might  be  put  up (oe abont 
£10.  See  Chambera'a  last  edition  ot  hia  "Prae- 
tioal  Aitionomy."  I  think  yon  woold  find  thi* 
to  answer  ma^  better  than  ona  runnluff  upon 
wheeli.  H.  A. 

[76672.]— Dam t)  Huida.- "  Coimoe"  will,  in 
my  opinion,  be  imprudent  if  he  attempta  to  doctor 
himself  for  parapinng  hands  ot  feet.  Let  him  waah 
them  often,  which  vUI  be  aaaiating  nature,  bat  not 
treat  them  with  ohemioab,  which  will  h«  reatiting 
her.  1  have  known  caae*  whera  (these  ontlet*  tor 
dsletatioai  jnpdnoti  of    the  body,  whieh 


Tta.  \. 

Immit  apon  whieh  wav  ooili  are  wouod,  >.<., 
$t-hKtd,  F!s.  1,  or  left,  Tng.  2.  I  have  a  pair 
M  ng.  1,  ana  they  aoiwer  admirably.  n>n>n, 
vfcawold  ta  dkpenaed  with  ft  fautenmenta 


S"i 


.  people  atandontnpon  their  huda  il   _._ 

There  it  no  doubt  thi*  I*  a  natural  action  for  h 

nervoni  temperamanti,  and  it  won2d  be  unwise  to 
prevent  it.  A.  E.  B. 

[76671.]— Oompomid  Idtunoh-Bnsliie.— I  for 
one  shonla  be  very  glad  it  Ur.  Giidgamaii  would 
send  sketohea  ot  compound  launch-engine,  and  to 
know  what  kind  of  gland  he  uses  for  the  uppei 
cylinder  F  How  he  treats  the  piston-rode  and  tli* 
running  gear,  and  how  the  steam  ia  carried  Irom 
the  uppal  to  the  lower  oylinderF  A»  hinta 
aato  ue  air-pump  wHl  oblige,  also  shape,  length,. 
and  diameter  of  ooadanaer.  Ixdciber. 

[76676.]— Impregnation  of  Hlffh-PreMw* 
StauD. — Otiviaualy  any  matter  in  the  boiler  having 
a  boUing-point  either  below,  equal  to,  or  vwy  littt» 
above  the  boiling-point  of  water  will  profuady  Im- 
pregnate the  ateun ;  and  not  only  thaae,  but  also 
•alia  matt«n  lie  oartled  op  by  steam  whish  it  not 
neoeasaii^  at  hidk  preaaure.  Brine,  whan  heated, 
throws  oft  a  dlstiUria  whidi  la  decidedly  bracUah, 
Impore  walar  alM  tbiowi  up  vapoor*  whliji  mix- 
with  and  Impiegnata  the  ateam.  The  englnat  UMd 
to  work  thteshlng  ■"*"'''"*■  in  oountiy  plaoei  are 
Iwlth  dit«h-wat«r  and  oonttodnated 


.    He  rightly 

.  MMi  ttnt  I  want  to  get  at  the  angular  meaaure, 
M  It  I  ean  get  the  ftnmer,  I  can  at  coune  arrive 
A  tm  Mte  Mdy.  I  wiih  to  get  at  the  actual 
WtmiMjipg  power  ot  tundry  fleld-glaoes  "  war- 
■■M  to  Aow  bullet  -  marks,  £c.,  &c.,"  and 
taate  bMh  aooattomed  to  drink  In  the  flow  from 
NT  mmmai  eomapondcnt's  peo  since  (I  think) 
(■■md  volnina,  I  "guesMd^'  he  could  aid  me. 

Fume  Rmpioe.         _         

nS8n.1  —  Drnnjoo   or  Sotor.— Probably  an   quarter-hour.    As 


cannot  tall  the  exact 
about  20.  F.  ASEEW. 

■   .  rga  for    Battery.- Bichromate 
bMtaretill,  ohromio  add  3di.,  wat«r 
__loa«id3oi.     Porous  pot ;  addolated 
.U>    Superior  to  oUoride  of  zinc. 


I  itent  llfa.  in  diameter,  and  Sin.  high.  To  the 
B<  Ofi  aflx  a  metal  cap  ako,  and  through  thia  a 
I  rod,  iriildi,  whtsi  pushed  in.  Is  capable  nt 

tar,  aod  plaoe  in  circuit  with 
Kin  to  cap,  the  other  to  metal 
—  when  rod  is  pushed  in,  weak 
F.  AasEV. 
.  [WMB,]— *in>ltnni>tli»  Zlnoa.- The  fol- 
Mrta^  allhoagh  more  coetly  than  the  older 
Mhad,  kM  MH^  advantages,  and  I  have  tiii^d  it 
"**  '"*"    ■  I  of  mercury  Uoz.j  chloride  ot 


thua  getting  ^oroughly  mixed.    As  soon   _   . 

piiton  ceases  to  auck  the  valve  shuts.  The  valve 
A'  ia  iia.  diameter  ;  A'  —  lin.  diameter  ;  from  A' 
to  A'  -  Ijin.  by  IJia. ;  P  -  Jin.  diameter. 

[76664.]  —  Gaa  -  Bnglna.  —  The  lesaon  your 
engine  stope  is  moat  probably  the  want  ot  oil  in  the 
cylinder.  Unds  the  vary  beat  conditions  they  will 
not  go  uiore  than  about  one  hour  without  oiL 
They  want  little  at  once  and  vary  often,  aay  every 

.__  t___       ._._  .■..__^-_|^  hot,  that  doea  not 

„ enough  to  make  the 

oil  smoke,  that  is,  outmde  cylinder.  You  must  use 
good  animal  oil  for  cylinder  and  slides,  aa  mineral 
and  vegetable  oila  wUl  not  itand  the  fire,  as  the 
oambuitiou  takes  place  in  the  working  cylinder, 
which  ia  not  the  caae  with  mcdam  types  ofgaa- 
enginee.  It  "  W.  Q.  A."  will  advertiie  hia  addreaa, 
I  will  correspond  with  him  privately,  and  give  bim 
every  information  as  to  managing  it.  I  had  the 
nuoagement  of  making  them.         WV.  JoHirsON. 

[76662.]— Kansanin.— Thia  alloy  oonrista  of 
maDgaueia  12  parti,  copper  85  parts,  and  nickel 
3  parts  per  100,  by  weight.  In  other  w — '-  "  ■-  - 
Qcmuui  silver,  having  maogane«  "* 
zinc.  Iti  speciSc  reditanca  li  42- 
cubic  ceatimbtre,  or  16'5  microhms  per  cubic  inch, 
and,  taking  annealed  silver  as  poasBsaDR  a  unit 
reaiitance,  mangaoin  baa  a  reaistaaoa  of  27'9.  Its 
temperature  coefficient  is  a  peculiar  one.  Thua  it 
ia  expressed  by  the  equation  B,>Ri  (i-0'000^90  ; 
where  K,  ia  the  resiatauM  at  0°  C,  and  %  the 
reeistaoGe  at  any  temperature  ^0.  I  am  not  aware 
ot  its  being  nld  by  any  English  firms,  as  it  is  very 
little  known  in  England,  but  it  is  obtainable  almoit 
anywhere  ia  Oaimanf ,  where  it  has  been  naed  in 
1  in  thia  diaaotve   the  conitraction  ctlesutancaooils  for  the  paat  three 


pnipiated  I^  niing  impure  water. 


medical  magneto- alectrlo  machine,  it  will  recharge 
neither  Hsquay  nor  any  other  form  of  battery,  a» 
maguetoB  at  that  type  are  without  a  commut^or 
arrangement,  and  coniaqnently  yield  an  alternating 
current.  Tea,  it  is  possible  to  measure  the  voltage 
of  s  magneto  eledric  macbiue,  whether  direct 
oorreut  or  alternating.  A.  E.  B. 

[76684.] -Bolderinr  .—If  "  Conitant  Header" 
will  clean  and  then  rub  the  ateel  with  ealammoniaa, 
then  tin  with  spirits  ot  salta  killed  with  sine,  he  wilf 
have  no  diSlaulty  in  tinning  rest,  of  gonne,  easy. 

[76690.]— IdcIuLche  Oell.— I  don't  know  what 
a  balf-aaturated    aolutlon  ia ;    auyway,   put  ul- 
r  (brokau  up  imall),  and 


half-fill  with  dean,  soft  w 


[T6690,}— Iioolnnche,  Solution  for.— Amal- 
gamata  the  lince,  and  use  a  aaturated  aolution ;  the> 
pndnct*  of  working  will  not  dissolve  in  a  half- 
saturated  one.  Ur.  Bottone  is  mixing  up  a  aaturated 
solution  of  nnc  aulpbate,  which  be  prefers  to  a 
satorated  aolution  of  salammoniaa  when  used  with 
unamalgamated  linca.  It  is  false  eocnomy  not  to 
amalgamate  them,  becanse  crystals  do  not  form  on 
tham  then — only  a  aort  ot  black  powder,  eaaily 
rubbed  off.  L.  A.  I.  E.  E. 

[76630.  ^—IieolaiiahB  Cell.— TJie  a  eolution  of 
saUmmoniac  not  qolta  saturated.  To  prapare  this 
speedily,  pour  hot  water  upon  the  crystalL  when 
an  excess  will  be  taken  up  ;  allow  to  get  cold,  when. 
the  exaetaxoeai  will  be  thrown  down  ;  finally,  (tightly 
dilute  thia  aolution — say  an  eggcupful  of  watw  to 
the  pint  of  sotutjon — and  charge  your  battariaa  with 
thia,  not  patting  any  free  crystals  iu.  When  this 
is  spent,  do  not  attempt  to  alreugtben  it  by  adding 
more  crystals,  but  throw  it  awiiy,  and  rechai^ 
with  a  traab  inpply  ot  lolntion.  whiali  miy  be  k^ 
in  a  large  bottle  ready  prepared,  A.  B.  B. 

[76697.]— Blactric  LtKhtlnr.- What  little  that 
can  be  duna  by  batteriea  for  Ihiii  paritose  ia  best  ful- 
Olled  by  the  double-Quid  ohromio  acid ,  ot  10  oella 
for  a  IS-volt  lamp;  but  It  is  a  troublesome  and 
moat  costly  method  ot  obtaining  the  electric  light, 
and  seldom  gives  satiitactlan.  F.  Aassv. 

[76697,]— Blcctrlo  lAgbtiag.  -Bolt  battery, 
single-Quid  obromic  add.  Four  cella  will  do  what 
you  want.  For  deecription  and  cuts,  see  my  tuck, 
"Electrical  Inatniment  Making  for  Amateori." 
Cost  of  battery,  about  12i. ;   oost  of  maiutemuioa 
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■lUtloMKaclh.nqDlnd.  To  bmr  In  thaordinui  FicnauidT.  Q.  Hut,  111;  a.  W.  H.  S.Kaoek,  Itt;  *  LntnnT'i  HhvIo  Ii>'Bte»,  pomrtol  laiu ul bd 
W.aIlB*alxiatlioi.o(  thabM  singer  to  th«nll(n  X.  O.  Bten  uid  T.  O.  Wood*  81 ;  «.  0.  O.  Hondler  ">ii  d™..,  m^>».^  hM,  i^M"  H>.  M  «  •i^'-  ""t-" 
^JWftm ;  tM  immritTiMit.  wad  tbtm  "tarlUr  "  «ritt     T.  W.lfcTliiig.  Ti.    Tbwe  w  a  ih«  pri^wtnnm.   Th.     '-'■■.i3i,t™ii-«-i,  Cb,*™. 


«Ut.}--Bi  J.  S.    iSocutUaa  dtpgBdi  «  the  liieal  taUciiriiw  hxn  <ntn«d    tor  the  new   OutHinieuiuiei  Damini  0*ia«r&Mi<l  l(*(<a  lAntan,  enluflaf  kM»- 

tilMUBi ;  bnt  «ll  thrt  l»  iumwiiy  t.  to  ttUflhthi  Tonneri-B.  BUloFe,  Di.  Vlu,   U.    Kmubb,  K.  I><  mu,«™ijm.  Piirtjc™.™.  J«k  lU*.,  k.«.  i>4/jl>iAi,'. 

MBmtottofautnuMDt.    See  p.  »«,  Not.  W,  law,  Silli,  J.  V.  Uoiilnc,  0.  8.  H«UeT.  W.H.S.  Konek.B  ■">"»<.— i^i>«.  no.  Lo«io«-B*i.t.«jde. 

■oaUalDdlteiHDenllr.)— J.  Q.    (SouDd,  Ught,  uJ  FUUnftOB.  W.  TTnine,  J.  Flenn,  J.  H.  Bin*.    Thn  New  Bdiiwan  LAmpa,  Hollsi,  Switahee,  OkUei,  As. 

BalfonnniDBjeNtnMdeooeaodtit  eluHa,mndwa  1« thenlon  ttOl  one  ncanaj.    Bnteuee  tee  £1.    Bola  Boii(iitcHb«ticii>ii|>.-^>uii. 
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^^*lththtoDiimbKHL.B.    (8cl«io*.«Tet.bM  TBRlta    OP    8ITBSGRIPTI0V.  —i-.,.™..!-!!-,^™ 


„ __, . at  inaao^ttUtj  fitiili   ih   actaMCI  BeTBtalBetlane  ud  other   Driu 


SS'AiE^f^1Lil5;5aii'','i^liS?^";."^     *."Sr«"«L^"';lS^''«T>^'H'^*"uioS^  '-Biiflirti   Mooluinle,"  T0lu««   XL.  to  XtV.. 

n>  mO^MIOlU    ao  WanT    anwn.thlt  we  dOOOt  ■«       rorW^INOLiail  HICHXiriC.  U  laa  nU  ol  M4.,N<.  nU.  •!  bn^d  nTliilan'  n'in.  e1>u^  iUo  tH  imbnQr  ToliuBH  XI.. 

tMrwaewaantt.    ton  da  not  eand  rou  iddnw,  o     tiuiHbBIiiIIlicip*' «■«<>.  mirni.  tiKHpUiiUiHlir-nlSlM  u<  ILi.   wb^  onnr-WpU.  Uuuvui-pi,  EUi.,. 

KS^T^^IS^^^^^iJii't^f"  SfSfH^f^H^^PI  rriSSrSS^;-1^-°*''-''"^ 

iBdnxUTal    ILII^  ul  la  mbni.ml  nk     U.  (uIl  ■!  ■_  M>Te  gOOd  PlaMOS'  Kod.    lot    ot  VoCll  Uld  OlgU 

will.    Cut.  f.r  wii.  1..  14.  .13.               '             *       r~  g^^^^^'JJ^^o.^^^^J.*™;^*";;^'*" 

.iou«ttotb.     OHAMM  roa  ADTBRTisnra.  .^Jt.f*SKS?*...Ss:riJi„^',?d',S'£C!: 

'                                                                                                                   1.4.  T.^..r.7i«2.«....,  jJtiii,  «-. ..J              "          "^ 

J^jwEl»Ml»iinr«4i,'.'      ,V              .Vol  WwiU  eidnnge  tor  uirthinguaefaL— Two  unbound 

f  KOOZCVIL— Br  W.  T.  HnUIT.                     Fmil  Pw  jUnRlHWlll  Tin  aUU^wbr  U>  Inl  «  nri.,  y^m,  t,  St  l^naVi*^  pulu-.  b>>'      '' '                   ~         ' 

iHt.                                        liu!'  M^VnirFKi  sr  pf!^!^b  u'^iti.uu  tuiMfK  C^  Ooatliin  of  Xarlno  OsoUlktinK  BqkI&o.  llu. 

:-....                       n  .  ^   l(e.p.  Znoandaaoant  Iikdih, 


.'"''\rita'^sS^"i^'cS'i?^''^M'.«Sl5w?L™         Wanted,  HoreMhoe  Mnjnet,  puallel  aiae*.  to  lift  Bib. 

wtar.  Om  immml  nl  lECMi  Oil  Bhlubm  III*  PoBliUai  «■»  In  ''"'""'■  81«*<~- 

ur.Wid  II I  P.o.o.  ngii  to  aiii.  u4  ut  iuj>>i.   Muoph  b»nr         Sls-plata  Vlmoliimt  Haohliie.  unflniihed.  Chaw 

lintfar^T billpiUT  auiia),  Bar  ••■«>>•>•" K  U  •HH'nlnl  Iti  ctiS.  n  ttttn  \m  mUart.    LMttmoJ  »lipl».  loodi  pnlimd.— 

U  aMataT.O.O.'i.  W.J.  c,  l^  BL  AlUU'i.  uSlif4. 
tJ^  ■44™«u  i»ci»-iH  »  pKt  artb.  iiTtrtiHout.  ui  EbuiK         SloTOlS,  Slin.  Eoiditar^  Barllaa  and  Thomas  not 

'""'*'• ^lllauhugaWaidasdI«h>B"a«lf-lDatraataV' 

HOTICa    TO    SUBSCBIBHRS.  Si°1^rrbT'w.'^«"S:.=^rw  ci.Cr-wiSS" 

Balacilbin  »Hl<U(   tbili   eiplH  Una   fna    Ika    OBEt  u>  

n^wMugbHnUiiUitiui^btigruautMtar  vk^cbitoir        Bplsdld  Kodal    of   Kkh  o'    W»r.    Ktchain* 

miu.  B  +  i     SiS-!:e;X'-"""""-^-"'""^°  3v-.xs'4Sr~-iffi!-™: ■■"""■'"-'-"•■ 

IIUatBDiaTBBduMlntwaiBaTs.  BranPoroo  Pnmp,  lln.  etroke,  |  bow,  kirTeaae], 

HoUOW»y'»  PilU  iuipro«  the  sppetlle,  itrenjrthra  S'ittiS^'cEllX'.*"'   ="''"*■'•"'"  °"°■■•■'-^"'""' 

BOLOTIOM  TO  UBS.  FiUl  I'f  ■oi'vl    U     •lllxn.'aal     Ibti'  la'CaUT'i    tiBa 'bu    n-  Wktar  Xotar,lH.P.,  pOWBT^nl.      Will  Ullhugt  fOT 

tE^*-  l.A»7.  4pVSutBi"'    '  '  '   I       ■        J"  1       NewKodelI*niioliBii«inB,doubloi!rllnder,lin. 

*■■*»•  ^^^^^^^^^^^^^^^^^^^^_  otu ■  Ui'o.r^i'" oSi  .«""■  ™''u.™o2£r='bif^SS 

^»wn(»»ooo»wwroiim.  ^^j^  KXOHANOE   OOLTTinr.  "ror^L^t^nsiKU.  iPhoto.i.«H««,oi  seotd. 

f^WI  MiuUuUB  to  IMS  br  J.  W.  BIUB,r.  Blade,  T.  Vl.w..  4ut  ciw»aaii<la..bUabr.<-W.F[ai.ii.lL,  B«kir<ll- 

iMri  (mr  aood],  J.  KWnuk.   T.  Oraunt,  B.  R  iinct. iii-r». 

MH). ud  V. L  BmRk.  To  HM,  brB.  V. Hough-  34  tMTrfi,  Mltf  3^  Ar  mry  mmmAm  8  wordi.  ir,...TbMB«>.."Dr.iu.  ei-ihc  HubiH.j.'   8mi,u4  ftuT 

■  BByifab;  doobiB  »aedfle>  ot  Q  tt  mttr) ;  J.  '  '    .  '  —i.t,  ju-iu  «it.  t-c.i-Lo,  wu..«Jr.  ciiHb.oi 

SSiffiwJtotlr  xS'&fbT^C.a^fci^tri^^)       0*pl»t«  '■  Uiil»er««l  Bxahanie  i.  tbe  b«t  .  H"^  •?<>?*^.^^^?^^!I;,,J„7;,,?2;^'SSw«fc^ 

iAJ.Kiitowak<DTerloakedlaat  weekl.  TaiBat!«  "Etuwnb*a  lb3j  "^**  anj  ahpohth  a  Appvain*  4t  fan  nJ|^|?  j?|){y,^j,y,„™.  ^-....^  ph— h.m  vw»p 

SlW  *lKi l2l*-^'*  """"^  '""  "'"^ '*" °"       W»nt» and OBen  rfgood  oheup  Toola,  and  all  ktad*       Thiee    doien     Iroir    HwltohJIftblBU-Djituno. 

*-     ta*  *■     ~ ""*     ■        _  ~      .  ...  BlMtrio     Plp«      Uvktar,     powwfol     BtMCi«- 

*^*  ■  — ,j,  .  _  „  ,  .  _  _,  am.  boTB  Bakm  Biarlna.  Tertieal  boUer,  isln.  hj  lo.  Mmi.i'i,  iiria.  is-inod  mt,™*  Cabw.  u.4ti.i>w.  CopriM  i»i 

1,  J.  Kt-Q  4  or  Q  Ubw  Kt  Wbaloff.T.!-*.  H.  Uaiwril,  4.  N.--ltr>.l,  Sl.aro/d.  KiObai  to.  r(F.-.ll".-C»ML»,  Cbwhaa. 

U-Kloraaq  BUde-HHt  for SJln.  lathe  or  phoMraph  wasWd  la er-       One-hor»« Tortlo^  Om»-BllBtoa.  CnwilB^'l xuke, 

mnr  taat  .»ainn  »n        One    Vortioml    KoltltnbolaT     Botlar,   IH.P.,  ■  I""""'""--*""'"  B""'     '  '°'.'"''"^  '      ""  _ 

-.  ;.-;,-,,    — ,—     —     J^"  .T.        ^    1™         .ttonl.>ai.ailiai^.aol.K.»,r.].a.r..    Ei[li>i(>  for  iaaUuar'i  filJD.    BlOyOl*    Wtth  lamp  lod    toola  OOmplets.     ll- 

»  BPatQBB.    la  jBur  diagram  there  !•  one    u™b.-r.w.  BiiiaCHaaUnia.  Lan.  foi  laitl  ii7S>U.   L.it.n!i.-o.  J.  Kiai-.i.».CFi.pLai. 
BHiatowi  bSng'aiw^a'ue.    la^elr  tomerwe       Or^BBina  Dynamo,  eerlea  wouud.  W  amp.  OlTolt.        Pow«(al  MloroaCOpa.  In  m»hogiiB^c»«,     Wnntod, 

3«»q^tomaTlO  allow  any    OOmpetllOrmarka  who       lE'it"-fl.Ki.'""'      "''""*    to-ponnd     U,a>ma     a.    lamlauJ  |ff.^J^a^J™io«J«TOl^FaiUtol.i.     nt.         OJII.       'Ml 

T^'H^I—^a^   ^_  '^  .^ Two  Brath  Aro  Lampa,  doubla  eet  eatbona,  elobee,        Offera  wanted  for  "  BasUsli  Heebanla  "  (ToU.  L 

lBi«»ia  a«tolion  ToorBaT  will  be  giren  next  week.       SH.P.  portable  T«ticil  Bar ina  aod  BoUer,  on  four       Good  Frat  Maohlna,  treadle,  Amuliiau  make,  all 

S."2fff  STSJl^  wi?'^]^(  'Hf^  h^'"       P'^T  Indicator  KOTemonta  in  eichHige  for  maj-       SliBU*.  Win.  blad^  ou  *.«a,  -uit  bookbinder  or  Hn- 

M  Win  H  tla  Muae  ae  btfore,  aioept  that  when  a     ,. —i--  -^  ,'..._..->  ^»..ii —  '  _._     <.  t...-.-—  id.  .:■  p...Ti.hri.ii,.*i.  w 

im]Hadbla,  9(0  ouuka  will  be  awaidnl 
—"  ■"*- —  — itwo  in  that  of  a  two 


Two  Shacking  Oolla  and  Hitteirla  lock-ap  boiei,        Whole  plate  Rapid  KBatUlDoar  IiMia,  HocUna' 
A;  '^''•ai^2r  Cw'l^ei^^boud  t,       Bet  I  pitoh  OliaiiffB-Wliaal  Oaattnn  tot  |  to  |la.        Horiaontal  Bollar.  >71n.  br  mn.,  with  uauXlun, 


■Jwuiiili .  x"'aiMA   tawmfnMtiat"  bound  in  Bet  |  pitoh  OliaiiffB-WIiaal  Oaattnn  tot  |  to  |la.        Horiaontal  B 

Bpr;  Owe*  OaiaW  Ch^  Papera  and  Problem*;  "«""3  di.Y,^'"' P"<i>.  "■"'•'"■•P^-*T"»-"'.>;pp"-  "}^  ""/"'?; ',"??' 

■•il»ad'a"DiiealoiTfar  IBM";  6,  Kayner'i  "Two-  "•"'"■■  "'"i'"'"-  ..L-ipH,ii,  LaM-                  _     ^        „      ,        ,         ., 

mPnUeou."    IbaiamDitbe.at  leaat,twdieeDtrieiL  naub]p-bim>UeaBraeohlK>adBr,Ho.ll.  brOallTon.        Whatoffoal-A  Model  Taoht,  1ft.  Sin..  elennUr 

A  ^BB*  are  alaOOffemlfot  the    belt    two  and  three-  -■■ilbnJ«,..^-llrour"a4,l«a.  .l.o  ..ojH  Wr-llrf  Br™hLaad.r,  llri.       f^,     p.>l.cUar,    Tlla-W.     P.l„.,     It,     Bl     Pa.la-«-4, 

■maallB  befim Haj  1.  '  '  """°  -r"""^-" »"■'■. ".  Mark.i-.i.«h «■'»■•  ""■  ""H  -*■  "*"'•■ 

ha i^Blt  of  the  Bat  Oame  CarmpondenK  ToaiseT  Watchea,    new    workmto'a     IcTcr!     latj'r   tOrrr.        Iftr.p.  Dynamo. drum  atmatoro.  Win.  heifj naeiT 
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In  the  flfirheel  ajatem  the  oontrarj  is  the 
cue,  and  erea  though  some  persons  have 


shaded  carrier  which  will  be  mentioned,  yet 
it  is  noTertheleM  proved  that  lever^e 
always  aota  from  the  oirciunfeTenoe  of  l£e 
diivinx  wheel  to  thatol  the  work  plaoed  upon 
the  lathe.  Other  persons  hare  ohdmed  utat 
the  distance  of  the  crank-pis,  to  which  the 
cord  connected  to  the  treadle  is  attached, 
should  det«rmine  the  force  of  the  lererage. 
This  opinion  is  correct,  becanse  the  power 
acting  from  the  crank-pin  on  the  axle  of 
driTing  wheel  will  be  greater  aa  the  urank- 
pin  is  plaoed  nearer  to  the  ciroumfetenoe, 
and  less  as  it  is  plaoed  nearer  the  centre. 
Attention  must  also  be  given  to  the  weight 
at  the  driving-wheel.  Amateurs  who  wish 
to  Teaolve  the  difficulties  may  carry  these 
reasonings  back  to  first  eomces,  and  also 
calculate  the  length  of  the  foot>board ;  but 
it  Buffioes  to  say  here  that  the  effect  is  such 
as  has  been  stated,  as  experience  will  show, 
^le  tool  onte  easily,  and  the  foot  presses  bnt 
very  lightly  on  the  treadle. 
Th*  Oarrlsr. 
'When  the  amateur  who  has  acquired  suffi- 
cient knowledge  wishes  to  turn  a  cylinder  of 
iron,  of  brass,  or  of  ivory,  the  carrier  will 
be  used.  This  is  the  name  given  to  Uie  tool 
shown  by  Fig,  162.  It  is  made  of  iron  or 
•ted  forged  to  the  shape  of  a  hMit,  and  the 


elongated  part  is  caUed  the  tail.  Opposite 
to  this  tail  a  hole  is  tapped,  and  fitted  with  a 
binding- screw,  which  presses  any  cylindrical 
work  into  the  angle  forming  the  internal 
point  of  the  heart.  Thus  the  work  is  held 
at  three  points. 

Fig.  163  gives  an  idea  for  a  carrier  with 
four  screws  and  a  bent  tail,  which  is  used  in 
I  way  as  the  heart-shaped  carrier. 
When  demonstrating  the  manner  of  turning 
metals,   these   oarriers    will    be    Spoken   of 

Sin.  Meanwhile  it  should  be  observed 
t  it  is  easv  to  transfer  the  carrier  from 
one  end  of  the  work  to  the  other.  When 
placing  it  on  the  finished  end,  blocks  of  wood 
may  be  put  between  it  and  the  work  to  pre- 
vent marking  the  latter,  which  it  would  not 
faU  to  do,  especially  on  soft  woods. 

It  a  carrier  or  a  sorewed  pin  is  used  in  the 
work  to  be  turned,  there  is  no  need  to  cut 
the  wood  to  form  a  reel. 

JoiniAC  Bnds  of  I>a the- Bands. 

If  a  cat^t  band  is  used,  it  is  very  difBcult 
to  splioe  it,  which  is  the  term  given  to  the 
jointing  of  an  endless  band  intended  to  drive 
a  pulley.  In  this  case  a  metal  hook-and-eye 
are  used.  These  hooks-and-eyes  are  sold  at 
tool-shops,  they  are  screwed  on  to  the  ends 
of  the  band,  and  the  projecting  end  is  seared 
by  a  hot  wire.  This  causes  the  end  to  swell, 
and  so  prevKtts  the  gut  drawing  out  of  the 
Rcrewea  holes. 

There  is  more  difSonlty  when  a  hemp  oord 
has  to  bt   dealt  vith.    Boptmakers  alone 


pbosibl 

Kieeoi 


Bj^oe  this  perfectly,  eo  that  it  is  almost  im-  - 
able  to  discover  the  place  where  the  joint  ) 
been  made.  Without  attaining  this  ds-  j 
of  perfection,  an  amateur  should  knoT  J 

to  make  a  Btrong  splice  which  does  not  j 

show  obtrusively,  ims  is  the  way  to  do  it  :<  j 
The  ooid  is  cut  so  as  to  be  Gin.  longer  thanii  \ 
wanted  to  go  round  the  wheel  and  the  pullOT.  1 
Tlien  at  6in.  &om  each  of  its  ends  bind  tos-  t 
cord  with  waxed  threads,  and  untwist  the 
strands  as  far  as  these  threads.  Then  twist  ' 
the  cord  in  such  a  manner  that  it  will  oud 
ap  and  twist  upon  itself  and  bring  the  twe  I 
ends  together.    Two  untwisted  strands  an  1 


It  is  twisted  up  damn  so  that  the  threads  of  < 
hemp  ai«  well  consolidated.  The  same  opera-  ' 
tions  are  repeated  on  the  other  strands.  Then  ! 
having  united  and  twisted  all  the  strands,  fix 
them  with  a  third  waxed  thread,  and  un- 
fasten the  first  two  which  were  put  on  to- 
bind  the  oord  and  stop  it  from  untwisting. 
Ordinarily  it  is  held  in  the  jaws  of  the  vios 
or  under  the  holdfast.     The  uneven  torsion 
soon  distributee  itself  throughout  the  aplios, 
Hud  makes  it  uniform.    A  well-made  splioe 
appears  to  be  somewhat  larger  than  the  rest 
ol  the  rope  at  first,  but  after  a  little  use  Hm 
enlargement  disappears.    It  is  a  good  plan 
to  wax  the  oord,  it  will  then  last  double  thfr 

The  (Sroovea  of  Wheels  and  Folleya. 

An  erroneous  recommendation  has  beea 

made  in  wreial  treatises  already  pubUsbsi 
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w  tliQ  grooves  in  wheels  and  pulte 
ul&r  form.  Thia  shape  is  bad :  fii 
it  wears  out  the  endless  bands  mu 
lidly,  and  next  because  it  does  i 
eord  so  firmlf  as  a  V'groove.  Wh 
ore  is  roiuided  the  cord,  even 
es  oil  parts  at  the  start,  becomi 
From  the  eSacts  of  wear  and  streto 
s  by  touching  only  at  the  bottom 
ye.  In  an  angular  groove,  howevi 
9  t<mches  on  the  two  sides  of  the  ' 
es  itself  deeper  as  it  becomes  thinnf 
I  not  liable  to  slip  withoat  drivii 
il  or  the  pulley,  as  happens  wiUi  i 
loar  groove. 

ueas  which  shortens  the  coed  oans 
)r  mOTe  deeply  in  the  V-groove,  b 
imi-ciroular  groove  this  cannot  1; 
hortaning  always  ooours,  it  will  1 
li  with  a  samicircnlar  groove  tl 
st  be  stietoked  and  the  parts  of  tl 
■trained.  The  force  exerted  by  tl 
on  of  a  rope  through  wetting 
s,  and  care  should  always  be  take 
the  grooves  angular  in  wheels  oi 
Iriven  by  ropes  or  bands. 


passing  to  the  running  mandr 
is  well  to  give  all  that  refers  to  tl 
tm  latbe.  Even  though  that  whic 
to  be  said  may  be  of  littie  import 
w  people  might  feel  reproaohfuT 
gnorance  of  the  simple  and  eae 

of  surprising  those  who  do  ui 
ly  understand  the  turner's  ar 
prompted  me  to  speak  of  the  methc 
1^  specimens  on  the  dead-oenti 
ich  are  different  from  the  ordinar 
.mon^  these  is  the  so-called  aquai 

which  might    serve   for   makin 
ika,  &o.    Its  sides  are  really  oni 
being  formed  by  ares  of  circles. 
.  cylinder  of  hard  wood — box,  lo 

and  when  it  is  quite  round  an 
1  the  ends,  draw  on  each  of  thee 

compasses,  having  one  leg  in  th 
lole,  a  circle  conoentrio  with  th 
enoe  and  nearly  as  large  (se 
.  Afterwards  divide  this  circle  b' 
ugh  the  centre  and  at  right  anglet 
I.C  and  B  D.  8o  that  thesaEne 
roperly  placed  on  each  of  the  euda 

to  first  mark  then  witji  a  chalkei 
be  way  that  carpenters  do;  thei 
oazked  by  a  fine  steel  point.  Plac^ 
if  the  compasses  at  the  point  A 
1  diametrical  line  cuts  wo  oirole 
■t  the  other  to  reach  tJie  corre- 
point  0 ;  then  draw  the  dotted  an 

the  figure.     Repeat  the  process  a: 

0  points  B,  C,  and  D,  and  t*''f  wil 

carvihnear    square    shown    ii 

which  is  the  shape  of  the  oolnmr 
■d. 

these  faces  make  a  centre-mark  at 
IB  points  A,  B,  C,  and  D,  and  at 
ling  points  at  the  opposite  end, 
it  ue  work  on  the  laUie,  using  s 
MB  points  as  centres.  Then  with  a 
ga  work  caatiously,  reserving  at 
of  the  cylinder  a  certain  length, 

remain  circular,  so  as  to  preserve 

r'nts.  These  would  not  be  pre- 
faoe  were  turned  to  the  end, 
SRTC  would  encroach  upon,  and  ulti- 
iterate,  the  centre  pomts  opposite 
:  acting  as  centre,  and  wbi^  are 
ir  tue  later. 

he  work  has  beeo  turned  down 
[ange  to  the  depth  shown  by  the 
on  the  sods  of  the  cylinder,  the 
ioh  has  been  roiuhed  out  must  be 
witli  a  sharp  <£imL  Aft«i  this 
uuUur  faoa  VrrenLonng  Qm  eoae 
the  lathe  from  these  first  centres, 
iig  Cham  ia  another  pair,  and  ra- 
is  till  ttw  four  faces  are  turned, 
ihed  to  turn  away  the  two  rings 
min  on  the  ends  of  the  cylinder. 


this  is  replaced  in  the  lathe  and  operat 
upon  carefully  with  the  chisel. 

Tnrainff  Triangle,   Btllpae,  and  Spiral 


To  turn  triangular,  draw  on  the  ends  of  t 
cylinder  the  diagram  shown  at  Fig.  li 
Bedoubled  care  must  be  taken,  as,  the  angl 
beingmore  acute,  they  are  more  easily  bro^< 
whilst  being  turned. 

Fig.  1G6  shows  the  diagram  that  should 
made  on  the  ends  of  the  oylinder  when  it 
desired  to  turn  work  to  a  somewhat  elliptic 

From  these  few  examples  the  reader  w 
understand  how,  by  separating  or  by  brinj 
ing  together  the  various    centres,  he  mi 

five  more  or  less  curvature  to  the  lines  whii 
etennine  the  figures.  In  this  way  it 
possible  to  make  on  one  single  cylindric 
piece  the  initial  round  part,  and  successive 
each  of  those  figures  which  have  been  spoki 
of.  It  is  also  by  changing  the  centres  that 
kind  of  winding  staircase  may  be  tume 
Pig,  167  gives  an  idea  of  this  work. 

If  it  were  desired  to  turn  several  trianffuli 
pieces  absolutely  alike,  the  grooved  cylindi 
shown  by  Fig.  16fi  wotild  be  used.  To  th 
the  pieces  to  be  turned  would  be  attached  b 
I  split-ring  closed  by  asoraw.  The  mere  ii 
gpection  of  the  illustrations  will  suffice,  an 
,t  is  thought  advisable  to  at  onoe  proceed  t 
nore  useful  demonstrations. 

Tumlnc  Beat  Wood. 
It  often  happens  that  it  is  wished  to  tur 
he  ends  of  a  bent  stick,  either  to  mak 
I  chair-frame  or  a  table-leg,  or  for  som 
ither  purpose.  It  is  then  not  possible  t 
lentre  it  by  its  two  ends ;  then  recours 
nust  be  had  to  a  very  simple  process,  bu 
he  neglect  of  which  often  causes  embarraas 
cent  to  those  who  are  ignorant  of  it.  I 
onsists  in  compensating  the  distance  be 
ween  the  two  centres  by  a  piece  of  adda 
rood  A,  Fig,  169,  on  wmch  a  oentre-mar] 
i  made  corresponding  with  the  centre  of  on 
f  the  ends.  This  added  piece  is  put  on  th 
^t  of  the  workman,  and  when  the  wood  i 
umed  at  its  right-hand  end,  the  stick  i 
Bversed  and  turned  on  the  other  end.  Ai 
xamination  of  Fig,  169  will  render  fnrthe: 
escription  unnecessary. 

(7a  t4  eontiniud.) 


FITTIHO.-XTII, 


^ARRO'W  slot  holes  are  leqaiied  chiefly  to: 
.1  cottitrt,  Bometimes  alio  te  recsiTe  tenons 
hey  occur  mostly  in  those  eccentric  shsfb 
hich  »re  fitted  with  cottars  to  their  rods,  ii 
igine  connecting-rod  ends,  in  pamp  rod  con 
Ktiani,  &c.  They  are  tianaUy  pantllel  in  out 
rection,  but  sometimes  parollsl,  Bometiinet 
.persd  in  the  other—that  is,  in  the  width, 
imetimes  holsi  of  this  kind  are  tapered  in  each 
rentioQ,  as  in  the  case  of  detachable  bandlei 
,ted  over  the  ends  of  screwg  for  operating 
idea,  handles  for  winches,  Ac.  In  workshopa, 
eaa  narrow  slot  holes  with  puallel  sides  are 
illed  out  with  a  revolTing,  traversing  slot 
ill.  traTeniae  in  a  horizontal  plane,  or  with  a 
.trow,  chiael-like  tool,  takiog  a  sncceuion  of 
rttcal  cuts  in  a  vertical  pLuie,  being  actuated  by 
e  arm  of  a  common  slotting- machine.  Hence 
ere  are  numbers  of  apprentices  who  never  do 
ch  a  job  by  hand  through  their  whole  sevan 
STB,  anlesa  in  the  course  of  model  work  done 
home.  And  these,  moreover,  are  among  the 
[nmoD  jobs  that  have  frequently  to  he  done  hy 
inteurs  laboriously  hy  hand,  withoat  any 
listHSce  derivable  from  a  machine,  save, 
rhaps,  in  the  drilling -oat  of  holes,  pre- 
liniry  to  the  formation  of  the  slots, 
few  directions  about  these  matters  may,  there- 
«,  serriceably  occapv  a  single  article  of  ibia 
iee.  In  this  article,  therefore,  I  propose  to 
latrate  some  of  the  forms  of  boles  and  slots 
Lt  are  common  to  almost  sS  elasses  of  general 


vertical  slotting  tooL  An  oblong  hols  is  rithet 
made  aimilsrly,  or  by  means  of  a  slot  drill 
traversing  frton  end  to  end,  and  fed  deeper 
and  deeper,  the  ends  being  left  either  curved, 
or  else  slotted  sqnare  subseqaently  under 
a  vertical  tool,  or  Uie  holes  may  be  punched 
roughly  ^  the  smith,  and  finished  with  a  file  or 
drift.  ^Vnen  done  lahorioosly  by  means  of  drill 
and  file,  the  lollowieg  are  the  detMls  of  the 
operation. 

A  square  hole  of  small  siie  is  nade  thns ;  A 
round  hole  is  first  drilled,  nearly,  bnt  not  quite, 
equal  in  diameter  to  that  of  ttie  sqnsre  Jiole, 
Fig.  9S,  and  the  metal  left  in  the  comers  is 


straight  through,  bat  also  squsre  wtth  ea£ 
other,  and  with  the  faces  of  Uie  work,  and  to 
bring  the  angles  np  keen. 

To  insure  that  a  hole  of  this  Und  shall  stand 
at  right-angles  with  the  faces  of  the  work,  !t  is 
desirable  in  all  bat  the  shallowest  webs  to  line 
out  the  sqnare  hole  upon  the  opposite  faces,  so 
that  there  shall  be  no  need  to  resort  to  oontumal 
trial  with  the  square  daring  filing,  and  the  whole 
attention  can  then  be  given  to  the  other  matters. 
To  file  perfectly  stn&ht.  It  is  not  enongh  to 
merely  tnmst  the  file  backwards  and  forwards, 
and  remove  material  withoat  attentiec  to  oUin' 
details.  As  neither  diagonsl  nor  draw-Qling 
can  be  resorted  to,  it  is  very  deairsble  that  the 
piece  of  work  should  have  some  freedom  of  move- 
ment, to  permit  it  to  follow  the  slight  oarvBtnre 
insensibly  commonicated  to  the  file  t^  the  hand 
[>f  the  operator.  Thus,  in  some  cases  the  woA 
aaghi  be  pivoted  by  the  ends ;  in  others  it  might, 
it  least  in  the  Ister  stage,  be  held  in  the  left 
land,  and  the  file  be  operated  by  the  right  Or 
t  may  be  secured  to  a  block   of   wood    that  is 


Q     rnm^m 


dvoted  freely.  When  these  devices  cannot  be 
eiorted  to,  the  point  of  the  file  most  be  frequently 
ised  alone,  its  action  beinr  localised  about  the 
entral  convex  portions  of  the  hole.  In  this 
ray  oil  toor  siaes  mast  be  made  ss  straight 
hrough  OS  possible,  and  tested  for  longitudinal 
ccuracy  with  the  tjade  of  the  square. 

At  the  same  time  also  attention  is  fpven  to  the 
□KleB  orcomers  of  the  hole.    A  hole  filed  with 

[lare  file,  or  with  a  flat  file,  cnt  upon  eai^  face, 
not  be  qnita  sqnare  in  its  angles,  bat  will  be 
lightly  roonding,    becaose  the  teeth  at  the 
of  the  flls  aie  net  absolutely  keen.    If, 


J 


Ige  file,  or  one  having  the  teeth  runoved  from 
le  face  by  grinding,  ia  the  ^pertool  to  make 
se  of.  It  may  be  even  desiratde  to  remove  a 
ttle  extra  from  the  smooth  face  of  an  ordinanr 
Je-edge  by  giindlog,  so  as  to  bring  the  teetb 
p  perfectly  keen  at  the  cattioK-edge.  tn  this 
ay,  osiog  keen-edged  files,  holes  can  be  filed 
wy  sharp  in  the  anglee. 

To  file  an  oblong,  or  slot  hole  tme,  is  nthsr 
mer  than  to  file  a  square  one  true.  First  drill 
number  of  contignous  holes  and  connect  them 
r  Gling  ^from  one  to  the  other ;  or,  since  in 
irrow  sibta  it  is  difficult  to  start  filing  with  any 
ipreciable  effect  from  a  small,  round  hole, 
other  plan  may  be  adopted.  Dnll  ooutfgaons 
lies,  andflll  Ulem  ap  with  plugs  of  meUJ,  and 
ill  similar  holes  between  each ;  then  drive  out 
lat  is  left  of  the  plugs.  The  way  will  then  be 
»r  for  the  entrance  m  a  thin  file,  to  be  followed 
the  larger  sizes.  In  Fig,  99,  the  holes  first 
Elled  and  plugged  are  Shown  in  dotted  ontlinss, 
d  the  second  aeries  in  full  linea. 
Formerly  the  cutting-drift  was  a  tool  very 
dely  naed  by  fitters.  It  ia  atill  of  servioe  in 
ne  cases,  though  mostly  in  amateur  work. 
^oBsionally  It  is  employed  in  small  workshops, 
lere  are  sevnal  forms  of  drifts,  and  they  have 
is  sdvantiwe,  that  by  thdr  means  holes  of  any 
:ni,  after  having  been  ronghed-out  with  chisel 
d  fllee,  can  be  finished  with  a  high  degree  of 
mracy,  and  also  any  nnmber  of  similar  holes 
1  be  thus  finished. 


ENGLISH  USXJSANIO  AMD  WOBLD  07  SOIENOE:    No.  1408.  Ua&ch  18,  1892. 


ENGLISH  HEaHAHIO  AND  WOBLD  OT  SOIBNaB :  No.  1408. 


leSQTJSK  HEOHAina  AND  WOBID  OS  SCIENCE:    No.  U08. 


BNeUSH  MEOHANIO  AND  WOBLD  OT  BOnENOB;   Ho.  HOS 


ClHirk  ^arimalmt 


w,  it  niut  te  kduiittod  that  I  ezpeotoa  HtOe 
■  ivbr.  I  thought  tli»t  it  might  not  ikut 
!di  th* bottom  at  mU;  that  U  itdlda«aiwla 
'bj  Hw  «in«Qdiii8  win  to  tlw  line  of  &• 
I  dick  would  my  In  proportton  to  Uie  apaad 
»  diip,  and  that  lU  tnf  mnoM  in  nUtlon  to 
iftt  MMd  upon  tlia  ooDBtuiqr  o(  that  aod* 
I  be  tallamnu.  Tha  lUpnt  unind  ma  mit 
'n  my  donbta,  and  that  m  loag  m  tha 


onlf  a  lathom  or  two  iiuo 
it  the  lioe  WM  tant,  and  tha 
ioa  waa  dlaggad  forwiid  b;  the  ihfp,  Uie  Hatn 
townwarda^ter  the  maaasr  of  al^wk,  and 
mid  me  It^ ,  almoit  immediatel;  imdanisath 
NMeL  itrauiinE  for  the  bottom,  tollowiog 
tmtl  m  one  nndBTUtiiig  line  about  6ft.  or  8tt. 
r  tha  nuiaoe.  Thau  we  took  the  chart  and 
I  that,  at  Wert  Oaze,  we  ahould  be  in  water  of 
tain  danttt  with  a  oartaio  bottom.  Lougbetore 
■diad  Wert  Oaza  we  lowered  the  leutrf  until 
tfitar  at  fiia  aide  of  the  winoh  ihowed  a*  that 
■01^  w«B  ont  to  ionue  the  baning  of  the 
fat  tha  nmua  depth  marked  on  the  ohart. 
tvalattfi^ud  waotonto  thebrldga.  A* we 
'  mmt  to  Wait  0«ze  I  wont  aft  alone;  the 
«  OB  tha  hridse  lifted  hij  hand  to  ehowthat 
Mfat  waa  naohed.  I  boked  at  the  win. 
■dr  it*  nnraning  angle  diuppeared.  The 
nairiuahlthadazaraiaed  nponawiingattha 
■  id  Oia  wiiMh  WBi  ralaaaad:  the  TdeaM  of  the 
(Nta  ImU  ibigiug  iotermittently.  Soon  the 
■aaiNd  BHibj  waa  bailing  far  artem,  leaping 

wan  ht  wa<r«L  and  tiie  warning  bell  cootinaed 
m-  It  bad  takoi  ten  than  hall  a  mionte  to 
rtta  Nsbr  Into  podtiMi  while  wa  were  rteun- 
Sknota.    It  took  about  a  minnte  and  a  half  to 

tt  nn  again  and  lower  it  anew  w  a*  to  take  a 
BOOBg.  Thia  I  thought  well  to  dowltbont 
■■M,  aid  HtB  dmidivl/  of  the  oontriTanoe  is 
d  to  daowiMtratfon  b;  the  fact  Oiat  I,  a 
■K  to  the  machine,  fonnd  the  operation  quite 


making  Sc 
intuA  V 


wat«  imdai  her  A»  Ii  Mfe.  Now,  on  thii  par- 
tionlar  """^'"f  the  ataio^am  waa  haij,  and  the 
■re  eonld  not  pwebata  it  for  more  than  three  or 
four  mOee;  nor  li  It  iiiliiiaMlj  In  add  that  under 
thete  (dnnmrtanlMa  tha  moat  vilfol  navigator  can- 
not be  rare  ot  maUiig  the  nme  point  which  ha 
mads  a  weak  ago  under  eondltjona  apparently 
Identieal.  On  fiifi  hair  momlaa,  however.  Captain 
Hathvington  proeaeded  with  all  Bonfidenoe,  banng 
the  notn  trailing  aiteni  at  13  fatbomi.  The 
AoaMnt  me  wamlng  bell  rangthe  Teaael'B  head  was 
wt  npon  a  atora  or  laM  northwlT  direction,  bocaaM 
the  iklinar  knew  that  be  bad  reached  tha  IS- 
fathom  fine.  Northwud  we  iteamed,  and  the  air 
T«o  thioker.  The  Matry  wai  nastul  in 
Sonth  Book,  whieb  i*  alwaya  hard  to  make 

weather  by  reason  of  tha  meeting  of  tha 

tidea,  and  the  Taiietr  in  tholr  operation. 

Enough  haa  now  bean  written  to  iUoittate  tha 
operation  of  the  marine  aentry.  It  has  two  prindpal 
meriti.  It  will  take  a  sonndtng  up  to  45  tathomi 
of  water,  wliile  the  veatel  ii  proeeeding  at  13  knots, 
in  halt  a  minute ;  tor  tha  antomatio  register  gives 
tha  Bounding  Iwtore  the  sentry  has  been  hauled  up. 
I  may  add  that  wa  took  a  sounding,  which 
the  chart  proTad  to  be  accurate,  when  we  were 
■teaniingl3knotBwitha4i  knot  ttdennderos.  It 
can  also  be  tialled  at  any  given  depth  up  to  Ifi 
fathoms,  and  will  remain  at  that  depth,  for  a  week 
it  need  be,  ontQ  tha  bottom  is  found.  TSo  man  who 
has  ever  eeau  the  deUf  and  the  trouble  caused  by 
takiur  ordinary  aoundings  with  the  lead,  will  doubt 
that  a  the  eenby  doee  theee  things  it  is  a  ninable 
iurentlon.  Let  it  be  added  that  the  angle  formed 
by  the  sun>ending  wire  with  the  deek  of  the  ihi|j  is 
so  acute  that  In  six  fathonu  ot  water  the  sentry 
itself  is  not  more  than  Utt.  or  tfift.  bdUod  the 
stern  post.  Under  these  dreumslanoee  it  is  slmort 
impossible  for  a  Tosael  using  the  aentiy  to  qwoadi 
unawares  a  dangerous  coast  which  nal  a  line  of 
safety,  luch  a  line,  for  aiample,  as  ths  ID  fathom 
tins  outside  of  the  lala  ot  Wight,  beyond  it.  Tha 
■entry  is  used  already  bj  some  veesels  of  tha  Boyal 
Uail,  Clyde  Shippuig,  Allan,  and  Netherlandi- 
Amarjean  oompanieii,  and  one  naval  offioer  has 
tomishsd  his  veeeel  with  one  at  his  own  expense. 
"  It  has,"  sa^s  Captain  Hetheringlon,  "  set  me 
right  many  a  time,  and  it  has  saved  me  tnun  endless 


to  conjecture.  Lathe  ({dadlea,  originally  in  psfetl 
alignment,  most,  from  necesB^,  wear  the  head 
JDnma]  upward  and  away  from  the  catting  tooL 
While  it  may  be  traa  Uiat  thaea  erroia  are  a  neeea- 
sarv  evil  to  a  certain  extent,  it  aeems,  however,  that 
ordinary  precautioQs  oould  be  taken  to  ooneet  tluan 
as  far  aa  oonsittent.  Tha  Pntnams  have  dona  a 
good  act  in  their  iiqiroved  latliei,  by  having  the 


preventa  .    . 

._.,lowceDb«.    tnoticethe  tL        „  _.  ._ 

ueN  ii  being  rapidly  inboduoed  ly  a  la^e  number 
of  madiine  tool  oonoa —     '' ' '■  ' >— "-— 


they  haTe  dime  thia  at  their  own  eapriee,  or  whafiMr 
the  idea  is  backed  by  the  maohine  cmraton.  I 
have  no  mMuu  of  finding  out  except  by  penMkal 
:perieuae  and  that  of  others  near  me,  and  tl 


might  be  kept  oentnl ;  bvt  what  bothers  the  wa^> 
man  is,  will  it  keep  the  spindle  the  same  i  And  ha 
1   .^A  f'.^gi  for  tlu  old  time-triad  eu 


LATHS    8FISDLI  ALIONHEHT.* 

a  be  assomed  that  meet  bH  machinists  have 
more  or  less  expsrleaes  with  lathes  which 
chroDicall;  and  penlstautly  bore  taper.  Practically, 
it  appeani  to  be  a  rare  exception  to  find  a  lathe 
which  will  bore  a  straight  hole.  Many  new  lathes 
ot  standard  make  tail  to  do  It.  What  condition 
they  are  in  after  rii  months'  hard  usage  can  be  left 


b1  has  IS  fathoms  of 


ly  L.  C.  Sa*BP,  in  the  Amtric: 


box,  whme  an  adjustment  m  ^ 

you  know  it  adjnrts.  Yet  with  either  oimtnvajM* 
wgfail  to  oocreet  what  I  am  trying  togat  at— that 
ia,  the  alignment  of  spindle  and  how  to  keep  them 
there  i  ttiat  ia  what  machinists  want  to  know. 

I  send  you  a  sketdi  of  a  device  which,  no  doubt, 
looks  wrong  in  theOTv,  but,  however,  nugfat  woric 
better  in  practiee.  It  ia  probable  that  tbii  same 
scheme  has  bean  thon^t  of  many  limes;  pwhapa 
tried  and  abandoned.  Tet  I  cannot  get  over  tta 
fact  that  stmiething  has  got  to  be  done  to  correct  a 
very  expensive  practica,  viz.,  trying  to  bore  a 
Btr^ht  hole  with  a  nliidle  out  of  line.  Next  to 
boring  oomee  the  bc«iug  tool.  Some  machinist* 
think  a  boring  tool  is  too  Small  an  obieet  to  require 
much  theory  m  its  constinetion.  I  shall  not  trgue 
the  point,  but  ihow  you  an  outUt  boiU  Hpon  uie 
pyramid  plan.  There  is  no  indediion  alxiut  tha 
action  ot  Uiis  tool.  You  will  observe  tha  bottom  of 
the  tool  is  perfectly  straight ;  the  top  has  got  some- 
thing to  hold  on  to,  increasing  in  strength  from 
point  to  tool-poet.  If  the  point  enters  the  hole,  wa 
know  the  bottom  wiU  dear  the  whole  distance ;  if 
the  top  is  going  to  touch  in  the  bole,  it  will  be 
noticed  at  once. 

We  always  have  a  certain  respect  for  a  good 
reliable  turning  tool,  and  alwajs  aiq)reciate  a 
decant  place  to  keep  it.  I  show  yon  a  vary  oon- 
venient  tool  board,  built  on  the  top  story  and  baae- 

I  am  not  sure  whether  any  of  tha  boya  will 
collect  sufflcieot  nerve  to  tackle  ths  old  man  for 
one  or  not.  It  he  does,  and  gati  it,  it  wiUbetound 
very  bandy,  as  its  shape  will  readily  snggart.     Try 

it  and  save  time.  Two  gears,  as  ihosn,  will  briog 
that  milling  machine  table  back  two  or  three  to 
one,  by  merely  ehangiug  tJie  handle  to  the  port 

I  bod  imagtaed  that  the  retuns  were  all  in  eon- 
ceming  the  slottet  tool  bar.  However,  I  find 
inotber  straggler  seeking  favour.  I  send  yon  a 
(sketch  showing  it.  It  is  derirable  in  uiing  Blotter 
tools  to  have  ue  tool  as  near  the  bottom  of  the  bar 
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M  coDTsnient.    A  nt-scisw  m  the  bottom  defeats   found  uid 
thia  obj act—hence  the  different  tugtceatloDa. 

Ob  Uie  same  eheet  I  Bhow  yuu  how  to  increue 
the  capacttj  of  a  milling  michiue  Tics,  or  othen  of 
the  auaa  conjtraetion.  I  trust  the  ditalgenca  of 
this  idui  will  in  do  measure  caaee  ■  pauio  among 
the  maken  of  inch  chucks,  bat  jaat  merely  to 
induoe  them  to  add  a.  little  capadtj  to  them  for  the 


odot  the  animal.  Tboae  found 
in  the  camiTOrons  animala  reaembla  those  found  in 
man,  and  diSei  from  thoaa  found  iu  aoimala  which 
teed  only  on  Tegetablea.    The;  are  main];  pboe- 

pbaleof  lime.  ~^—<--'^-  -• '- -■- 

phoaphate  of 


A>  the  old-atjle  flue  bole  cutter  ta  still  in  exist- 
ancfl,  coniiderahle  time  may  be  aared  in  filing  and 
fitting  tool  to  track  properl;  it  a  block  be  made,  ai 
■lujwn,  ao  the  UackamiUi  can  forge  it  right  down  to 
tbe  eonvct  thing.  We,  of  couiae,  ondentaud  that 
it  will  be  neccsisiy  to  hais  a  block  for  each  dif- 
f«rait  diameter. 

9S  dwigned  for  remoiing 


introdndng 


TOO  pull 

beallth 


1  pull  it  OQt  of  the  big  ^e  hi  the  comet  it  will 
. .  Ill  tbara  read;  for  buamsss. 

I  nwpoM  viery  totudhoote  man  on  eaitb,  if  the 
•spnMun  conveys  anytfaiDg,  ha»  eotten  up  the 
Ikh  spring  poller,  after  oonsiderabk  experience 
Witt  a  ftmr.  Please  add  the  one  shown  to  the 
nwmiODi  and  remarkable  oolleetioD.  This,  like 
tba  prsrloliB  instroment  described,  contains  the 
■ml*  g«w  prindpl*.  It  is  the  hslpen'  snd 
abnnken'  delight ;  do  screws,  no  wmdoosi,  safe, 
and  geta  than.    Tba  rod  extractor  I  find  in  asvsral 


n  at  otbai  places.    Personally,  I  have  not  seen  it 


O-BKIANS  EIECTEICAL  aOTSBNOS. 

'E  g{*e  an  engraving  of  an  elaotrieal  jpiveraot 
itroIUng  the  ennent  on  a  oucnit,  by 

„  -.sistance  into  tbedrcoit,  oi  ramovinE 

theiefrom,  or  by  ohangiog  the  exciting  enirent 
.  the  field -magnet  of  the  (Jectrical  ganer^or.  This 
inatnunant,  as  will  be  seen  b;  rafeianDe  to  the 
drawing,  ia  opented  by  a  Oilt<red  solenoid,  in  which 
ii  sotpeuded  a  carved  armature,  so  that  it  loay 
swing  freely  in  the  solenoid.  The  annatiiM  it  nuda 
tapenng,  to  •ecnra  ragolar  aotion,  sod  Its  movemcDt 
ia  damped  by  means  of  a  dash  pot.  The  arms 
which  support  the  onrved  solennd  are  attadied  to  a 
rock  shaft,  which  oarriaa  a  shorter  arm,  eonoected 
with  a  doable  raller  by  an  adjastable  rod.  The 
doable  roller  rolls  on  two  sariss  <tf  sleotario  contacts,  | 
one  sat  of  which  is  eonneeted  with  vine  leading  to  , 
resiitanoo  ooils  and  the  other  t«t  to  a  switch  ms- 
chaniim,  which  sends  the  onirant  into  stoiBaa| 
batteriea  or  oUiet  buulatins  davites,  vh«i  It  1* 


the  speed  of  traina  b;  the  employment  of  aleotricit; 
move  than  50  per  cent. :  and  that  the  distant  tna 
Paris  to  Uarssilles,  which  is  at  preaent  ooTaradii 
fifteen  hours,  will  be  oomiJoted  by  an  electric 
flxpresi  in  nine  bours.  It  is  upon  the  uide^nimd 
lines,  however,  that  H.  Bonnaau  toieaass  ths 
jrrestest  posaibiljtiea.  He  instances  the  Hafaopolitsa 
K^way  io  Loudon  as  pacnIiMlj  soilaUa  to  aleettic 
traction,  since  by  this  means  all  the  inoonvmi- 
ences  of  a  amoky  and  close  atmospliara  would 
be  effectually  removed.  Prefarenca  1*  gim 
to  ■  system  in  whiA  genaiatinK  staticBS 
are  plaoed  at  equidistant  pdnts.  UM.  B<amaaD 
and  Decroiiats  have  dengned  a  locomoti**  of  lAkk 
much  nonsense  is  tailed  in  Paris.  Whfla  haviif 
"  doable  the  power  of  a  steam  loeomoliva,"  it  ■ 
•aid  to  be  capable  of  attuning  the  suna  ipssd. 
The  engine  weighs  35  tons,  snd  Mn  ran  at  a  ^ssd 
of  12S  kilom*.  ao  hour.  The  diamatac  of  ths 
driving  wheels  is  2  30m.,  and  two  indsseotUel 
-  ----  operated  by  ■  Dearoiiar  ^MMD. 
^!l    — -'„ij    ._[o    ou  ails 


These  dynamos 
V  vertiral  and  . 
iletoly  annnl  an; 


npportad    bota 
ntal   sprii 
vibiatiOD 


DT  vibratiiHi  of  the  looonotln. 
{■    ooDoeoted   with  tba  drivisg. 


HOW  A  CALCITLVS  701T17D  IV  THS 
^    KtDHXY  OP   A    COW    INCBJBASID 
THI  FSICB  OP  A  SAVCH. 

AT  a  mnntlnfl  of  the  Sao  Franoitoo  UiorosccndcB] 
Soeiatj,  bald  en  Jan.  6,  Henir  G.  Hanks 
TWiit  an  jntintsting  |tairw  rai  an  aoimBl  conereHon 
gfsatai  to  tb«  tod^jr  bf  Oolonal  EInne.  The 
T"*"*",  whldi  is  the  die  ol  a  lam  walnut  of  Ir- 
ngolai  form,  was  lamovad  from  the  kldnaj  of  a 
«aw  slaoghteNd  at  UAalooma  Hill.  From  its 
nlden  Insba,  CakDal  Einne  stated  that  it  was 
^t  to  be  larigdy  composed  of  ^Id  dost.    The 


Mstma  lot  where  the  Innocent  bovua  had  fad  and 
Hatred  soddenlr  became  an  obit 
Oe  excUad  raodants  of  the  vie 


object  of  interest,  and 

"         ~itf  at  ouM  oon- 

[  with  the  yellow 

-'-—  that  the 


MM  lot,  whiehcooldnothavabean  sold  for  fiOdoU., 

Ranged  hand*  for  somathlDg  more  than  2,000dols. 

Hr.  Hanks  stated  that  the  mstaUio  lostre  was  not 


A  nloEOBonlo  axsminatioD  ravisaled  iU  sttuctora 
pblnly,  ana  the  lines  of  eonoMitaio  rings  were  visible. 
Efteanl'  .-J^      .. 


■  shoold  be  oot  inSi  sections,  c_ 

dUnlegratad,  the  nodeos  would  be  found,  acoond 
and  upon  which  the  layers  were  deposited. 

As  nr  back  as  the  time  of  Pliny,  biliary  ealeuli 
(of  wUdi  the  specimen  on  exhibition  ia  ao  example) 
were  used  as  a  aedidne.  That  author  mys  :~- 
"  ThSM  are  found  in  the  livar  of  the  wild  boar  osr- 
talB  small  stone^  of  a  white  hue,  and  reeembling 
thoee  found  In  the  liver  of  the  oommon  swine.  U 
ttese  stones  are  pounded  and  taken  io  wins,  they 
will  expel  nleuli  it  is  said."  From  that  time  to  the 
be^naiDg  of  the  preeent  oentuiy  we  read  of  the 
nase usaMng made  of  them.  Iliev wire  known 
in  mediteTBl  tlniea  as  "  beioar  stones.'' 

In  the  latter  part  of  the  16th  century  Caspari 
Banbani  wrote  a  treatise  oa  the  baainr  (tons. 
entUed  "DeLapidisBazou."  Later  writers  who 
have  willten  on  this  nbject  have  dntwn  fredy 
tnu  Banhanl  Lorall,  an  English  writer,  savs 
Oatso  many  eons  have  baesi  deoted  ^  Its  use 
ttat  Itisnotsniprisfngitwasoonddsrsdapanacea 
"agaiiutallsortsof  poyiont  and  other  maUgnaot 
ffissassB."  Itis  descnbol  by  him  as  having  >'a  bad 
BisU,  being  without  taste.    By  some  oonddered 

' '->  by  others  cold  and  d(y;  othsrsssylt 

"--'*--''  —*--*-' —  IT  Qoonlt  Dnalitv." 


eqnired  on  the  main  line ;  that  is 


\m  upon  the  con- 

,    p  -       --  of  the  radstanoe 

ooQs  and  cntan^  iu  one  or  more  of  the  switch  mag- 
nets, thus  shiftmg  the  drcnlt  so  as  to  allow  uie 
snridus  oomcit  to  go  through  storage  battolas  or 
other  translating  dnioea  when  it  is  not  needed  in 
the  main  olivaiL  Wlien  the  eorrcnt  In  the  ■«■*" 
dronit  diminishee,  the  roller  is  returned  by  the 
annatnre^  and  in  so  doing  outs  out  one  or  more  of 
the  swileh  magneto,  thoi  cotting  o«t  one  or  more 
storage  battsfle*  or  otter  tnndating  dsvioas,  and 
at  the  same  time  cuta  in  mm  or  more  of  the  redst- 
aooe  ooils  teeo  In  the  lower  part  of  the  appentus, 
thus  keeping  the  rseistanae  of  the  sovenor  oon- 
stant.  nils  inventton  has  recently  been  patented 
by  Hr.  John  T.  O'Brian,  of  Kearney,  Nebnuka.- 
Seicnti/h    ' '-  — 


tasttmed  to  tte  driving-wheel,  and  the  other  to  ths 
end  of  the  armature  by  a  plate.  Whan,  ttsre- 
foro,  the  current  enters  tte  dynamo,  the  anwtus 
pnto  more  and  more  tension  upoo  the  spring,  onlD 
the  force  is  eqoal  to  that  whi^  is  necessary  biniovs 
the  tnio.  As  experimenta  ire  about  to  be  tiisd 
with  this  looomotive,  it  may  not,  writes  a  oone- 
spoodent,  "  be  long  before_we  have  some  foitta 
infMmatlon  n  " 


the  medical  fratsraity  of  300  years  ago,  varioudy 

,.., — ._5  __  ..  nj__i,i  ■<  11  Oooidantal,"  "Span* 

"Bezoar 


desigaated as  "Oriental,"  "OaddantaL' 
Isb,"  "Beioar,"  "Besaar,"  "Baliaar,"  -anomi 
Hicrooocmium,"  &c.  Banhanl  saTe  the  Oriental 
and  Ooddental  were  most  prized ;  the  former  was 
from  Persia,  the  latter  bom  New  Spain,  Mexico, 
or  Pero.  The  name  is  supposed  to  be  of  Pardao 
origin,  meaning  "expeller  of  poisons."  It  was 
eonddered  an  antidote  for  all  poisons.  It  is  now 
known  thst  the  bezoara  have  no  medic^ul  pro- 
perliee,  and  th^  *FP'*'  ^  ^  modem  student 
dmplyas  a  carious  ill  nitration  of  the  operationi 
of  natun.  Conoretioa^  or  ealeuli,  are  found  in 
many  animals  and  in  different  organs  ol  the  body. 
They  differ  aooording  to  the  I»rt  in  wUcb  they  ate 


ELECTRIC  RAILWAYS  IS  FRANCS. 

THE  question  of  eleotrio  traotloD  is  oooopying 
more  than  oinal  atteotlon  in  France,  in  view 
of  the  neoesBity  of  detsnniiiing  upon  the  motive- 
power  to  be  used  on  the  nnde^iound  railway 
which  It  is  proposed  to  consfauot  In  Parts.  For 
some  time  past  exprainumts  have  beeo  made  by  M. 
Bonneau,  an  engineer  upon  the  Paris,  Lyons,  and 
Meditarraoean  Hallway,  and  H.  Dsnoiier,  whoee 
^faUBo  attraeted  so  much  attention  at  the  late 
Umveied  Exhibition.  H,  Bonneao  has  imnad  a 
repent  upoo  these  investigations,  bom  which  it 
wonld  seam  that  a  distinct  advance  has  been  made 
in  the  application  of  alectrldty  to  railways.  U. 
Bonnaaa  is  far  bom  balleving  that  dectric 
trains  could  advontageoudy  replace  steam  loOD- 
motivea  under  conditions  to  whiui  these  latter  are 
peculiarly  adapted  ;  bat  he  Is  of  opinion  that  eleo- 
bicity  is  destined  to  t*ke  the  place  of  steam  io  all 


but  the  vary  best  wo: 

irdinary  nmhod  of  «      _„  ._, 

prodoction  of  short  tubes  of  ooodd^ble  IhtctanM. 


if  coating  only  admite  of  th* 


KknnikotuTs  of  Sloaa  Tnbea,— Olav  tab» 
of  large  lise  are  costly  when  prodooed  bj  the 
ordinary  method  of  blowing,  oinng  the  toM  ttat 

none  but  the  va—  •— * ' ' —  "— 

The  ordinarym 


largo  c _,  _    -_„...  , 

eoar^imtnt  rinttuitrU  SatuMtU),  innroved 
machinery  (or  casting  and  moolding  each  taW  la 
figured  and  described.  The  molten  glaM  io  the  r*- 
quired  stale  of  floidity  is  run  inio  a  stioog  in« 
mould,  which  is  then  dosed,  and  the  workman 
ragulatea  the  rapidity  of  tbe  pessage  of  the  splndlB 
or  oora  acooiding  to  the  dlmendons  of  the  tube. 
like  mould  is  than  opened  snd  tte  tube  takm  out 
for  annealing.  With  tubea  of  lOOmm.  diametsc, 
Btleeo  een  be  made  io  an  hour.  Two  metres  is  4 
usual  lengtt  whidi  would  give  thirty  mfebes  an 
hour,  bat  that  ZO  per  cent,  must  be  deducted  (or 
tallnrea,  giving  an  effectiTe  output  of  21  mitree  an 
hour,  or  about  600  mitrn  per  dicm.  Four  men  ao^  .j 
a  boy  are  employed  in  the  work,  ^e  powr~ 
steam  or  oompreaied  air— required  toi  drivfT* 
oone  or  spinalelsvciy  slight.  iOif 
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SCIElfTIFIG       NEWS  Cabot,  preserved  at  Bristol,  are  to  be  sent  to   wound  like  oil,  and  thus  renders   the  entire 

^^^^  '  ^       AiAJffWi  the  Chicago  Exhibition,  which  will  be  a  notable   circuit   useless    until  the    fault   is    removed. 


♦  •• 


ROM  Edinburgh  Circular,  No.  23,  we  learn  "  «»P08ition  "  of  electricity  and  magnetism.  Prof.    Hughes    made    many   experiments    on 

that  Dr.  L.  Swift,  director  of  the  Warner  There  will    be  an    electrical  exhibition  in  I?fte7n''L  Srit^^^^^ 

Obwrvrntory  at  Rochester,  N.Y..  discovered  a  Moscow  this  year,  and  during  August  two  in-  \f-^  for   «^r\mnJ?^  moH^^ 

briffht  oomet  at  16h.  501m.,  local  mean  time,  temational  scientific  congresi^  will  be  held  in  If^L-^?  «on?nn«n^cr  J,l-^^^^^^  nTu  ^£ 

cmlfaroh  6,ite  place  being  R.A.   18h.  59m.,  thecity.    One  will  relat?  to  anthropology  and  ?i!!^'?i  ?>°^f  "^^^^      RoBin  od  is  pre- 

8.  Deo.  31*  20',  moving  eastwards.    The  exact  archaeology,  the  other  to  zoology,  and  there  will  ® ™^  ^^  ^'®^'  nugnes. 

position  was  taken  at  the  Royal  Observatory,  be   exhibitions    in    connection    with   them.  Meetings  have   been  held  during  the  post 

Gape  of  Good  Hope,  on  March  8,  and  was  found  Phonograms  of   the    language  and  songs  of  ^^^  <^^  both  Ramsgate  and  Margate  in  oon« 

toD6  local   mean  time  IGh.   58m.  3Cs.,  R.A.  different  races  will  be  a  feature  of  the  anthro-  nection  with  the  subject  of  ooast  communica- 

19h.  2m.  27*8b.  ;  S.  Deo.  30"*  2'  54" — too  far  south  pological  exhibition,  and  possessors  of  such  are  ^^^^  ^^^  telegraphic  or  telephonic  connection 

to  bo  seen  in  these  latitudes.    The  latitude  of  invited  to  lend  them.  between  lighthouses  and  lieht- vessels  and  the 

Bodiester  is  little  more  than  43^  rk  ^    «  j.v           n.-        a.  j.^    r^     i.  i  ti  i  shore.    There  can  be  no  doubt  chat  if  the  eleo- 

The  g«at  sunspot  which  appeared  in  the  ExMMtiLt  Z tmac^'^^^^^^  S-Sng  ?^'  o^ermerch  dlffirS^^^^           "''''    "^ 

middle  of  February  has  again  shown  itself.  It  is  an  improvement   on   the  old-fashioned  ^^^^°^^  ^^^^  difficulties  as  exist. 

and  ie  evidently  as  persistent  as   it  is  large,  speaking  tubes,  and  can  be  arranged  like  a  '^^^  cable  to  be  used  on  the  tramway  line 

The  gronp  is  the  largest  that  is  remembered.  telephone,  so  that  a  person  in  one  room  can  between  Eennington  and  Brixton-hill  will  be 

Aooozding  to  Dr.  S.  C.  Chandler,  of  Harvard,  ^I^  *<>  another  in  any  other  room  of  a  house  30.000ft.  in  length  and  Sgin.  m  ciroumferenoe. 

Algol,  with   its  companion,  has  a  revolution  without  multiplying  the  number  of  flexible  The  weight   will  be   about  30  tons,  and  the 

xooBd  a  distant  and   dark    companion   in  a  ^^bes  and  mouth-pieces.    Hearing  and  speak-  breaking  strength  43  tons. 

peiiod    of  about  130  years.    Dr.  Chandler  ex-  ^e  »re  done  without  changing  the  position  by  The  date  of  the  sale  of  the  late  Mr.  J.  K. 

^ains  his  views  in  the  Astronomical  Journal,  ™e»^8  o'  *  mouthpiece  to  speak  into,  and  an  Peile's  ("  J.  K.  P.*s  ")  tools  and  other  appazatiui 

Nob.   266,  256.  earpiece  to  listen  at.  The  whistle  is  automatic,  has  been  postponed  from  March  30  to  April  6, 

Photography  is  a  great  aid  to  science,  and  ^"^  ^  ''^^  '''^^^^^  ^^  ^^""^'"^^  ^^*^  *^®  P^P^'  ^^Tw"'"^"^'  **  ^^  ^*''"^'  ^^*'  Adelaide- 

hu  done  many  useful  things  for  astronomy.  An  exhibition  will  be  held  at  Earl's  Court  'oaa,«.W.  ^^^^^^^^^^^^ 

bot  the   following   clipping   is  not    from  a  during  May  and  June,  under  the  auspices  of  a  *— ^~^"'~~— ™^ 

fkotographio  peri<^(Mkl,  nor  from  one  devoted  number  of  Covent-garden  merchants,  in  which                                       ^.»_^ 

to  astronomy :  —  '*  Up    to   the    present  new  one  of  the  principal  features  will  be  examples  TTSEFITL    AJTD    SCIEHTIFIC    VOTBS, 

plmetoidB  have  'been  found  by  the  aid  of  the  of  the  gardens  of  all  ages,  including  restora-  %%% 

tdesoope.     Mr.  Berberioh,  of  Heidelberg,  has  tions  of  the  ancient  gardens  of  Egypt,  Greece,  the  total  make  of  open-hearth  steel  ingots  in  the 

dinovered  the  333rd  by  oomparing  two  photo-  and  Rome.      The  tea  gardens  of  India  and  United  Kingdom  last  year  was  l,514,538toDS,  or  a 

Spbio   plates   of   the   same   r^on  of  the  Ceylon  will   be  represented,  illustrating  the  deoease  on  the  previous  year  of  49,662  tons.    Of 

bvenSjjUULen  at  a  day's  distance  one  from  the  growth  of  the  tea  plant  and  the  manner  of  this  100,486  tons  were  made  on  the  basic  system, 

other.   This  is  a  new  departure,  and  a  new  drying  and  manipulating  the  leaves.    A  model  Teala'sExperimenta.— InanartideonTeela'a 

Idnmph  for  photograj^hy.*^    Here  is  invention  cottage  garden  and  allotment  around  will  be  recent  experiments,  the  Electrical  Engineer  says :-» 

lod  duoovery  in  combination  1  shown,  demonstrating  practically  what  can  be  *<  Reason  and  calculation  showed  1^  that  saoh 

The  date  on  whioh  Dr.  Palisa  discovered  the  done  in  a  limited  area.    Lectures  and  demon-  currents  ought  not  to  be  duraous  to  life  any 

litet  new  planet  (No.  324)  should  be  Feb.  25,  atrations  in  praotioal  gardening  will  be  given  "f^f^J^.^^J^ 

mk  U  M  fluted  regularly,  and  the  progress  of  horticultural  The  seif-mduction  and  frequency  of  alternation 

w» «,  M  awwu.  eoience  will  also  be  exhibited  by  implements,  ^bould  be  too  grwt  for  any  current  to  pass,  ud 

Ills  death  is  announced  of  the  Rev.  John  plant  culture,  pictures,  &c.  'or  a  current  to  be  dangerous  a  oertam  quanti^ 

(hims,  Principal  of  the  United  Presbyterian  ^m-i.     #            4.    *i.             *             «  .<  i  °i^*  P^' .  Conpdve  a  thin  ^^iragm  in  » water- 

Ikaologioal  College  of  Edinburgh.    Dr.  Cairns  ,  ^^  T  •    ''^♦1?  ^J^^^i?^  °'     •°'**^  ^^\T^ ^.^t^  piston-strokes  of  oouddmhle 

vunnted  ^mnTiMf  tliAnlnin'itTin  fnr  hia  Ictiaw  ^leep,     it  IS  Stated  that  the  German  miner,  amphtude,  the  diaphragm  wiU  be  ruptured  at 

hdl?o?«hiS2SShl  ^"^^^"^  ''''  *""  ^®''"  Johinn  Latos,  who  slept  for  about  20  weeks  i^  on<S;  Wii  reduced  V^lTes of  the  same  tatalenergy 

«M|«  ui  puuuBupuy.  ^^^  j^  excellent  health.      When   he  awoke  *he  diaphragm  will  be  less  liable  to  rupture,  unffl. 

Fiof.  James  Ross,  M.D.j  died  the  oUier  day  in  from  his  "nap"  and  began   to  move  about  with  a  vibratory  impulse  of  many  thousands  per 

Tent  flows,  and  the  disjohragm 

pture.    So  with  the  vinratofy 

_                      ^^  of  reason  and  analogy  it  was 

wrld-wideT"  Am^St  hi7li'terar7  wwks  are  4  useful  work  is  being  published  by  Hepner  SStvS«%^i?  °i*.«?^,-5!?  w.n  iSSS^5kS 

imiemarkablees^yson  Protoplasm  and  the  and  Co.,  of  Berlin,  in  the  shape  of  an  inter-  S?*i^^t«^uT"fl^rf^^^ 

feftlJieonrofDis^^^  ^t^rtLt'^JS^a^^^^^^^^^  ^i  SS?t  jSifi^  iSf d^ 

boo  at  the  time  of  their  publication,  as  Prof .  Lazareth-Sprachf  uhrer   ),  by  Heir  P.  Blaschke,  more  than  a  slight  shaking  in  the  arms.    A  spark. 

Huxley  had  been  writing  recently  on  those  or  which  will  contain,  when  completed,  medical  ^f  course,  passes,  and  this  punctures  the  skinimd 

eqgnate  snbjeots.  words  and  expressions,  and  the  usual  questions  causes  a  slight  burn,  but  that  is  all.    This  can 

•PW.  •«.»«,.i  ^v^  ^#  *^^^    -D^--!    a»^;^4-«  ;-  ^^^  answers  which  pass  between  physician  and  easily  be  avoided  by  holding  a  conductor  of  suit- 

J^Wf^'l^T.  «d  tte  SSJ«^^  ^^^t    '■'''   '"*   '"*   "   "  ^"""°   "'  ^.>eintheh«.l»dr4eivi„gthe.hock,paa 

1*  11.          1.  *     -  xu    «       1  T>  i.     .    «    •  ^  The  Secretary  of  the  Italian  Embassy,  Count  Luminosity  of  Coal  GNib  Flames.  —  At  a 

AUne  meeting  of  the  Royal  Botanic  Society  z.  de  la  Tour,  publishes  the  following  remedy  >"«»»*  meeting  of  the   Chemical   Society,   Prof. 

«Bitiuday  last  the  secretary  stated  that  a  ^^^  foot-and-mouth  disease,  discovered  by  the  V.   B.    LewM  read  a  papw    wi    tto   subiect. 

MBber   of   young    plants  of    the  mangrove  chevalier  Dr.  Luigi  Morandi,  and  recommended  ^^^  quantUtively  studied  the  actions  whi^ 

hid  been  received  from  Colombo.    The  plant  u^  *!,«  Tfc-Han  Board  of  AcrripnltnK*  — '*  PlaoA  ^^^^  "*   lummous  gas   flames,   and    also   those 

r^^*^c:  la's:  r^Se^^s  ft''4:f&A?tsl°'Ttn'';trtS^  sssTflaS^^^L^&^TS'sia.H^r. 

immr,   ttie   white   mangrove,  a  somewhat  ^Ifected  parts  of  the  animal  with  pure  cold  three  :-l.  The  inner  ziie  in  which  the  temperiM&ie 

aittd  plant,  has   been  grovnng  for  the  last  ^^^^^  bathing   them    afterwards    with    the  rises  from  a  comparatively  low  point  at  the  month 

K:  ^*5"J     1                           growth  is  very  jnf  Qgion.    The  animal  must  be  made  also  to  of  the  burner  to  about  1,000=  C.  at  the  apex  of  the 

■ov,  and  the  plant  appears  very  delicate.  swallow    an    ordinary -sized  tumbler    of    the  zone ;  in  this  portion  of  the  flame  various  decom- 

Pkof.  V.    Meyer's   chemical    laboratory   at  infusion."  positions  and  mteractions  occur,  wWch  culminate  to 

B^rkillMmr  {■  ftA  hA  TMuitr  hv  fb«  VwtfyiTinino- nf  .  «...            ...                      .  ,  *he  Conversion  of  the  heavier  hydrocarbons  mto 

£?^!»!?p!«f  ^  ^wLo^  \.L  wTo^f  of  ^  ^^^  ^  '^strict  the  practice  of  hypnotism  acetylene,  carbon  monoxide   being  also  produced, 

gy*™  ^S'v^n       ?«?A^A     Sw^  has  been  introduced  into  the  New  York  Legis-  2.  Theliiiinous  zone,  in  which  the  temperature 

Wurabnrg  whioh  vrtll  cost  £30,000.    The  Ger-  ^^^^^^     It  ^  entitled  "An  Act  to    Prohibit  varies  from   1,000«  to  a  Uttie  over  1.300».    The 

nut  have  always  taken  the  lead  in  theoretical  pu|,iio  Exhibition  of  Hypnotic  Experiments,  acetylene  is  here  decomposed   with   Uberation  of 

Hd  pia^Uoal  ohemistry,  both  as  teachers  and  ^^^  ^  Prohibit  Hypnotic  Treatment  by  any-  carbon,  which  imparts  luminority  to  the  flame.    3. 

gqponenti,  nod  they  do  not  intend  to  loss  it.  ^^^  ^^^  ^  ^^    Licensed  Physicians."  T^^  extreme  outer  zone,  m  which  the  combnstym 

-S^Sj^'oiiSjiif^^^      l^ll^nL'";  ^-  ^^*-.  ^^  J-I—  bacteriologist  who  L^d~to"°^ie"a^^^«  o'^luSTty^tTBllii:!! 

pnmmtctfGtwnMlsioal  has  done  such  good  work  at  the  Institution  for  flame  may  be  summarised   as  foUows.-l.    The 

aiBmirtel  to  theTaoulty  of  Natural  Science,  infectious  Diseases,  Berlin,  has  been  called  home  chemical  action  of  the  atmospheric  oxygen,  which 

OzAnd,  inoonneouon  with  the     p^s    papers  ^  ^xect  an  institution  of  that  kind  belonging  causes  loss  of  lominoeity  by  burning  up  the  hydro- 

in  fsometiy.     The  Council  regard  them  as  ^^  ^^^q  Univenitv  of  Tokio  carbons  before  they,  in  their  dilated  condition,  can 

■MSitiifaotogy  tests  of  a  student's  knowledge,  ^  <,              -n,     «         j                  i.  afford  acetylene.    2.  The  dUuting  action   of   the 

■^  wisih  to  see  the  introduction  of  simple  ^'of.  D.  S.  Hughes,  F.R.S..  real  a  paper  the  atmospheric  nitrogen,  which,   by  increasing  the 

iiBTrfim  and  questions  on  the  bookwork  set.  other  night  before  the  Institution  of  Electrical  temperature  necessary  to  bring  about  the  partial 

A      .  ,, ^                         XI.      1    i.  •  Engineers,  and  illustrated  it  by  experiments,  decomposition  of  the  hydrocarbons  present,  pre- 

^  intuesting  paper  on  the  electric  organ  ^^  ^j^^  ^^  ^f^  q.^  ^^  ^^  insuUtor  of  electricity,  vents  theformatien  of  acetylene,  and  so  causee  non- 

If  ft*  g»te  iras  oommunioated  the  other  day  „peoiaUy  for  currents  of  high  potential  and  luminosity.    3.  The  cooUng   influence  of  the  air 

te  the  Boy^  Society.    It  w  a  paper  by  Dr.  f r^^enoy.    Prof.  Hughes  was  led  to  recognise  ^^,^^^i  '^^^^  "  »^?  **>.  *f ^  *?^"^«  Sf"^ 

LJ^  ^7^  u^^^     professor    of    natural  the\nerits  and  to  suggest  the  use  of  oil  as  ?arly  '«»^lt. .  *\*»tS^?  .?•  SS.^g,  "^i^  ^«  nidS' 

5S*^n *  ^S?^^*''  ""^  enters  into  the  sub-  ^^  ^g-g  after  the  failure  of  the  first  Trans-  STIJu'^^^Sv^^  il«  bL^^ 

'MBfc  fnlW  ;  bac  the  conclusion    arrived  at  is  ^i     x*       ui       tj.  i.v                   j  j.    u*     xi.  i.  tion  due  to  tne  oxygen  m  me  air.    4.  in  a  normal 

S!ra55ii  M  it  k^^  atlimtio  cable.    It  then  appeared  to  him  that  a  Bunsen  flame  the  iitro^  and  oxygen  are  of  about 

nSStaWTw^t  imSoS  tlSi  SMtric  mT^an^^  of  ^^^^  iMulator,  With  self-correcting  properties,  ^^  importance  in  bnnging  about  non-luminosity, 

^SrS^Sw  f^Sd  ^°^^^  ^®  preferable  to  a  solid  insulator,  such  bGt  if  thrquantity  of  Sr  be  increased,  oxidati^ 

•■  «■•'•  ''•'«*  loimea,  ^  guttapercha   or  indiarubber,  which,  when  becomes  the  principal   factor^   and  the  nitrogen 

4  nlies  of  the  explorers  John  and  Sebastiau  once  punctured  by  the  spark,  cannot  close  the  practically  ceases  to  exert  any  mflaence. 


Mabch  18,  1892. 
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lubiiding    Tery    tlowlf,      Tncra    ut    tliV   aledric  .- 

The  aboTe-mentioDod  cons  of  itiM-nxl  ligbt  4m 
lenurkkbl;  liks  the  /odiMal  Lislit  in  iUKMitoiir 
■ad  poiitioii ;  to  much  w,  thkt  the  iioaitutu  nou. 
Ace  the  two  jihaiuimBDB  wociated  oi  lelaled  to 
eachothaci'  The  Tuiability  of  the /.L.hiolreadr 
bSBD  UMimed,  it  not  ecnullr  dcmoiutcated,  by 
many  obHrrera.  The  ipeculum  yieteutM  aoma 
piobkbly  ideotioal  fwtona,  ao  that,  HtuJied  in  rela- 
tion to  th*  auiOM,  it  preeaata  ao  iutareatiiig  flald 
of  leaearch,  the  ioluticni  of  which  will  add  an  im- 
portant item  to  oui  knowledge  uf  tluue 
nweaa  that  dDmin«l«  ao  aataniii«elj  ii 


n  the  maitjiial 


The  Zodiacal  Light  bat  bi 


aMilvad  aeant  attention  fron  obaorren,  thongh  It 
inaanli  at  all  phaiea  a  nry  atriking  oonOniT^D. 
It  ii  alao  Tery  inadequately  ohaited.  Sehmidt  ale— 
doM  it  aay  jaitiee ;  bat  avan  ha  omiti,  or  di_ 
rap  mull,  iaatorae  which  may  Bliiioat  be  teemed 
iniiMdnaiiwi  Am  a  whole,  hla  rendaiin 
■fVBMto  the  n^m  a*  obaamd  under  Teiy 
UnmhaBoa.  Wbon  the  w«fl«ni  third  oft 
of  Hadlw  J,     —  -       -    -  .  - 


mit-       Maocleaaeld. 


T.  S,  Sbeldon,  F.S.  A.S. 


obaaiTed  nnd^  Ten  abli<)ue  AaOBNDIIia  SHOOima   BIABS. 


n  tUrd  of  the  floor 


— £  peenHar  appeacance  whidi  it  retain*  with  tnt 
riUt  diange  until,  and  for  at  laartiaTml  houn 
•S^foU  ±oon.    the         


there  it  nothing   c 

ihootina  rtar,  m  the  acoompiuipi 

ihow.    FB "     ■  -^ 


e  nW  teaatkaUe  featnte  ie 


_ ,  _  _  -orne  3i°  W.  ot  Uiidlei,  towaidt  whote 

wlwu  wan  it  rant;  but,  whw  about  halt-irBT 
umtm  the  interral,  it  makaa  a  wide  bend  and 
jBHua  ■  N.E.  oourta  until  it  meeta  a  bright  ttreak 
living  fhjn  the  S.  wall  of  Modlai  noithiraidi. 
Al  Mr.  Webb  Myt,  the  bant  ittaak  aaparatea  two 
MflowB,  >  lighter  one,  S,  of  it,  from  a  darker  one 
■Tef  it.  The  aceompanying  dnwing  wu  made 
ri  T.ID  p.m.  on  Uarch  8,  1802,  the  M.  terminator 
p^iu  Jnat  E.  id  Cap*  LapUee,  and  thaW.  wall  of 
iftpah*.  It  ifaowa  the  aboTe-mentioned  ttreaha, 
■ialaalbat  (1)  tha  light  abaak-a  ridee— which 
max.  from  Iifedler,  fi  eontinnoua  with  the  axial 
dlnta  tha  floor  of  the  latter;  (2),  the  horiiontal 
IMM  of  Wabb'a  ibeak  ia  taiotij  oantinBed  to 
■tNt  the  eantie  d  the  W.  wall  ot  MiLdler ;  (3),  an 
tIM,  qoita  aa  promliMiit  ai  tha  light  itraak,  it 
taWlMaljdark  izaaoanllo  area  to  tLe  N.  of  the 
kUt  anpilar  (pot  aboT»- mentioned ;  the  ds- 
MMBMBt  of  thii  objeet,  at  the  lun  grwloally 
pbhi^M,  ia  Tsy  faitenatlng,  Ita  Bnal  form  beisK 
■  taMn^(4)^N:  «fjha^laat  objeot  la  a  bright 


ii  directed  to  the  point  C.  An  obaerrer  ia  placed  at 
D  and  leM  the  mateor.  Hit  line  of  viiion  ia  F  G, 
and  aa  tha  ihooting  atar  movea  from  F  to  E,  ita 
affparent  oonrte  on  uie  oetettial  vault  ia  from  F  to 
a.  If  the  line  FC  would  cat  through  the  zenithal 
i: —  ..  —  „i 1.  Ti    ji..  — 1 —  moTing  on 


t  objeol 

_     __.     All   t 

1  ha  datacted  eatily  in  good  Inoarphoto- 

Bkiirtiich  bialDda  thia  region,  the  lalaet  being 
bf  Ob  Brothara  Heauy,  which  tppean  in  the 
IwA  noMbet  of  KnawUdgt.  Thl*  fine  enlsrge- 
Mit  euollfiu*  other  point*  in  the  drawing — one 
ng  tha  eontinoatian  of  Webb'i  atroak  for  aome 
Mne*  W.  <rf  tha  bight  angnlar  apoL    It  sIjo 


vUA^iroBathelf.  wiUotMiLdlet.  Inthsphoto- 
pi&  WabVa  atraak  la  arraated  at  thii  minor  ridge, 
•dlao  draw  it  on  Fig.  4.  With  a  hwher  lun,  Qa 
iMddga  dimppaaia,  ud  tha  atraak  becomea  mo- 
taMl  to  tha  UghK  and  more  E.  nagt.  The 
Hit  c<  thii  ligU  marhins,  aa  ot  the  Tyohonic 
anawafti  Kilutica.  So  fiir  aa  my  obaarrattona 
lwt»atthBportton*'i»,  Webb'    -   ^ 

kmwAjfn  arida •  •-'--  - 

Hmauui  anrfaca*    \ja  rfuo*  n,  loi 

t»,  te  lomiiiatar  Utaeted  Uidbr '    no  porti 

iV¥  «aa  than  «Ubla,  bat  d  waa  diatinotly  u 


lina  ot  an  obeerrer  at  D,  the  n 

isdiaut  point 
ui  the  meteor  would  be  above  the  true  horizon  A  B 
ot  the  ubeervrr. 


thelength  ot  track  may  be  long  or  abort,  according 
to  the  oharaoter  ot  the  body.  Had  the  meteor^ 
tnck  been  aa  tar  aa  H,  the  deacription  ot  the  path 


a  point  of  the  compua  directly  oppoaite  to  that  froi 
which  it  atarted.  The  finiah  of  itt  track  would  i 
that  cats  have  bean  at  I.  David  Booth. 


PS. 


et  ahadow,  and  moat  heace  be  a  ridoe 
t*«akffl*  aboa  ridge.  On  Jan.  1,  1892 
•.n.,  tha  W.  walla  ot  Tbeophilui  — 
ii,. — ,__. -faikdlei 


1  tha  larminalor,  and  Uikdlerwai 

U«(  ahadow:  l>  a«d  rf  w«m  TbIbl^  bat  not  f. 
OiJiM  13. 1891,  at  10  p.m.,  the  W.  half  of  the 
■Ht,«l  ICuIm  wm  atm  in  ahadow,  aod  all  parta  oI 
"  ■  '  ;  but  f  (raa  arraated 


■anaavaoED  n  c  eo. «,  u>a^,  laaat  me  u>  uunK  uaai 
■I  lri|U  naridng  a  ttAntiaim  with  a  lino  along 
Mk  a  A*Bi*  ^  larab  haa  oeeorred— that  it 
■t^fafac^uataoa  of  a  lowdiff.  Ataeveral 
1*lt,  thanfon,  Webb'*  bent  itiaak  i*  aaaodatad 
A  rtat  ata  probohly  in  every  caee  eleva- 
Hmt,  Bad  tUa  h  a  dnmmitanaa  to  remember, 
i^  Hit  ha  not  nt  aulaoalory.  Mr.  Elgeriug- 
MtaAaaxlalaaMa  of  a  riU  on  the  ait*  of  Webb's 
■W^botha  taaaot  ba«D  aaccoaful  inhiaaearch 
falL    Ua^maroaaeof  thl*  region  onder  oblique 

■■iMtio^  Hkd  lo  indada  tha  preaent  one,  I  wiah 
b  fatv  aitaatlan  to  tha  detaila,  hitherto  nure- 
(■U;  whaAI  bave  drawn  on  the  floor  ot  Midler. 
iMM&aaaaBdjlM*aable  toconflrm  their  exist - 
■m^  M  ■««»  aady  aa  on  tha  night  ot  March  3, 


[33280.]  —  Tub  auroral  diaplay  of  Feb.  13, 
nteredtoia  your  iiaue  ot  Much  4,  p.  3^,  wo* 
witaeved  here,  and  but  tor  the  (trong  moonlight 
that  prevailed  would  have  bean  a  nugniflcent 
apaotade.  At  0.20  p.m.  two  long  baud*  at  cloud 
panllel  to  eaeh  other  were  traceable  over  the  X. 
uoriion,  reaching  Irom  N.W.  to  ^.G.  newly,  their 
DBotre  being  Joat  over  the  magnetiD  north  ;  theae 
nadually  boeune  more  danae,  and  then  appeared  a 
Bririit,  greenlah- white  eleobio  cloud  attached  to 
th^  N.W.  end;  but  more  weaterly,  and  tiinul- 
taneoualy  with  thit,  a  fine  rosy  cone  ot  light  atmoat 
dug  wett  loH  up  gradually  to  an  altitude  ot  nearly 
SO*,  ita  apex  paaaing  through  the  Pleiidea.  Sud- 
lenly  the  cloud  atrata  broke  ap  into  cumuli,  and 
■ravet  ot  light,  alternately  viaible  and  tnviaible, 
ipraid  upKaid  and  outwud  with  gnat_npidltv 
}ver  the  sky.  At  one  point  below  Casuopeia  imall 
itreamera  were  leen.  deacritang  an  arc  ol  90'  ± 
tround  a  faiil; -deflned  point,  which  I  located  at 
""        ''"  like  tha  whiiU  o(  a  Catfaerine  wheel.     " 


thaeveninga  ol , ,  . _ 

ome  forma  a  atriking  contraat  in  a  dear  kky  tu  ui« 
brOUaat  galaetio  region  between  Cygnua  and 
Paraena,  parallel  to  it;  hraiae  this  portion  of  the 
Uilky  Way  it  hardly  loitahle  tor  uhatometric  eam- 
— ' with  it.    But   I    And   that   that  broad, 


lunngtn 
lebriltiai 


apparition  the  planet  Venua,  whoiie  brilliancy  ia 

~ ' — lantly  illuminatat  tha  central  partaof 

to    auch   an  eiteut  that  no 


■amg^appa 
I   neboloDa 


[33286.]— Im  connection  with  the  recent  i^tsat 
outbreak  of  aunapott  and  their  luppoaed  connection 
with  auroral  phenomona  and  magnetic  iliaturbancea, 
it  may  inlareat  your  readen  to  luiow  that  there  waa 
hare  a  moat  magoiBcent  diaplB/  ot  Aurora  Borenlia 
on  Toeaday  laat,  March  fat.  I  have  never  yet 
witneaaed  anytbiog  tike  it,  and  thure  uie  aoom  veiy 
Sna  diaplaja  to  be  seen  here  occsaioiioll;. 

WhenflntI  caw  it  (T.20  p.m.)  it  •^itcDded  in  a 
long  irregular  arch  of  aharplv  diflued  layi  from 
ao&-eaU  to  north-west,  and  in  oonstaut  motion. 
Qradnally  it  changed  from  thia  and  overipread  the 
whole  iiortheo  heavena  to  aa  for  south  at  the 
equator,  the  n,jt  gradually  ajrrauging  Ihemwlva* 
In  long  radial  hnea  a  point  a  little  to  the  aoath  of 
the  zenith.  Thit  appeared  to  be  tha  centre  of  some 
magnetic  diiturbance,  and  the  light  at  thia  place 
remmded  me  very  much  ot  whitioh  clouda  torn  arid 
agitated  by  a  atorm.  Tha  aoane  at  thia  timu  waa 
-laaniSoent.  The  centre  had  aome  faint  rsaemblance 
)  the  appearance  of  the  whirlpool  nebula  aa  mpre- 
-jnted  on  atar-nup*,  while  from  thia  point  Iha 
aororal  raya  eitendedin  long  radial  liuea  of  quiver- 


ia  feature  in  aururul  di 


. ^"11* 

before,  and  there  can  be  no  doubt  that,  taken  in 
ooonectiQn  with  the  recant  magni:tic  diitutbauoet  ■ 
elaawfaere,  the  theory  that  oatburata  on  the  aun'a 
(urface  are   connected  with  such  cannot  be  far 


Lerwick,  Shetland. 


A.  T.  Anderaon. 


SILTBBINa  MISKOBS. 

[332a7.]~~TEiemoniing;at  IDb.  49u.  I  miibd  a 

ailvering  aolutton  and  divided  it  into  three  p.irtt : 

one  I  put  out  of  doota  where  tha  temperature  waa  at 

about  (reeling  point,  another  I  left  in  a  mom  with 

-' —  at  about  iy,  and  the  third  I  pruoeeded 

whilat  it  waa  clow.    In 

_. up  Bolution  had  all  tha 

aOter  extracted  from  it,  and  it  waa  of  a  thick 
anuBj  character.  The  heat  of  the  aolnttou  waa 
juat  upon  SC*  when  the  teat  waa  applied  fur  tem- 

Cture.     The  aolution  in  the  room  ut  a  tcmpera- 
of  45°  had  not  changed  colour,  and  tl  ~    ' 


u  flratput  rut.     Thete 

ing  aolutiona  were  examined  rvpeatfdly 

during  the  d>y.  At  5h.  46m.  p.m.  the  one  out  of 
doora  waa  etiU  oolouileaa,  but  the  one  in  the  rconl 
had  alowly  gone  through  ita  cbonget  of  culi>ur,  but 
there  wob  "  nothing  but  mud,"  no  lilvar  oither  m 
"  iBurtaoeorantheiidet  oftbeulai 
they  ttill  appeixed  the  aaou),  I  w 


).40  the  diaplay  woi  at  its  height,  the  huge  electric 

"      "the  W.X.W.  being  very  intense,  w 

roty  Ught  wat  remarkably  vivid 


Joudii 


while  the 


p I  can  only  compare  it  to 

1  huge  solar  prominence.  A  atrwuner  rose  from  the 
Ikorizon  vertically  over  the  magnetic  north,  .lai 
nmultoneoutily  th*  electric  clouda  became  «loa- 
^tsd    in   the    aame    direction.     Tha  display  very 

iuickly  Bubaided,  the  wave*  like  undulatioiia  being 
ie  first  to  liisappear :  then  the  cloudatnta  bcc?nma 
lilTuw,  thu  Yivid  W.X.W.  electric  cloud  graauiilly 
Fading :  aud,  laatly,  the  remarkable  coue  ot  rnsy 
light,  the  moat  peimaoent  feature  of  the  display. 


the  surface  or  on  the  side*  of  tbeulaBB.  At  lib.  4.jm., 
as  they  ttill  appasxed  the  aaou),  I  WHimed  tfaem  up, 
with  tliit  leaolt— they  both  gave  a  good  thit:k  lilver 
film. 

I  am  glad  to  see  Mr.  Colver  hu  ootbiDg  to  say 
againatthe  ptooeaa  ot  drying  ulf  the  miatuie  by  a 
roasting  he^ now.  The  term  "roasting"  it  uted 
beoauae  a  "  alow''  Ore  ia  almoat  useleti  fi>r  tbe  )-ar- 
poae,  the  direct  rayi  of  the  sun  iu  aumnai  bting 
nearly  aa  good  at  tucha  flre. 

I  am  torry  Mr.  Colver  Utinks  I  call  '.ii  method  ot 
ailvering  "  bappy-go-lucky  pruccis."  I  think  he 
will,  upon  rareodin;;  tha  romorks,  see  that  soch  ia 
notthecaae.     I  do  not  mean  anything  oji  porsoual ; 

oud  (aat  lines  to  go 

'^  process  is  wImI  appcirs  to  me  a 

go. lucky  process.     Fur  instauc.-,  one  may  use 

the  quoutitT  ot  eugar  genorully  given  la 

silvoring  fo^mu';l^  and  vary  it  a  little  m.<re  ^r  a 
little  Ipsa  without  uuy  vory  serious  drawbacks— the 

Sc.  ■■  r  the  quautity  ut  tag.iT  ujcd  the  more  cramny 
e  film  bcema,  aa  it  appeara  to  ma.    The  ^tauui-Tb. 


5:k^ 
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ftoptttr  at  all  wai  euotlj  1,260  jtan,  to 
,  aith*  ''drukml"  Ifavtoo  (with  Whiito 
Nti)  had  ^tdieted. 

or  WUrton  pndictiDg  tbe  "reatorttioD  ( 
n  lod  IIm  buimuDg  ot  ths  Millemuum  i 

•  hage  nirim,  of  ooana,  w«  mut  not  foi 

tluttha 

of  the 

-Jlwm ., 

or  BiiotbaT  fatun  lif a.    Bat  tha  raaio 


Uaking  tbem  ot  the  atins  diamtlar, 
u  object-glut  bring!  the  detail)  i 
uid  rendui  outline  ol  delic&te  objix 


■1,  hot  WH  alMadT  bagun.  He  aUo  denit 
vdnwtiDn  of  the  Jam,''  beoaiue  holding  Ihi 
t  t&am  ma  be  nrad  till  they  toni  Chrutiu 
Ufa  or  uotiuT  fatuie  lif  a.  Bat  tha  raaio 
awoBldaxpaotitiiineaiiabiiudaiiaypUii  ""  i 
h»T«  told  hi^by  hU  Qwn  true  ohronolog  ?°"^ 
myttHatioa  of  Duiel,  that  he  «u  too  km      ™** 


[33295.]— '^Biniia  nndet  the  i 
yoni  Doneapondent  Wm.  Laoghtoi 
aaya  that  M  long  «"  — '"~  — '""' 


tlaut  79an 
lad  othna  p 


Befoi 

.   _.^ ■  predicted  this,  and  1 

Imd  aUve,  aav  that  araiTthiiig  predicted  wit 
1  Duld  aiaotlf  eame  to  pau.  Thii  may  t 
pa^Df  notka.  aven  to  foUowan  of  tb 
Mztv,  CoDiiiu,  Jonai,  Patwoii,  and  Pai 
All  tbe  Old  T««biment  datea  are  azhaiuta 
Iflllad.  B.  I.,  a. 

BAIHTALL     OF     THB    BBITIBI 
ISUB. 

9.} — Tsa  pteaant  lyitem  ot  raoording  th 
ii  bf  a  STDMlldl'  paHani  raoeiTer  with 
KfaoaUl  opaning.     Huj  timea  I  hare  batt 


if  theabnudity  of  the  praaau 
- — — td  thii  weak  1^  a  fall  of  not 
___ — 1  in  file  open,  waa  aqnal  to  0-7  o 
The  nio-gaoM  abowed  only  028,  th 
««lMiiigaecoimtMfor  by  the  wjod  blowioi 
w  dear  ol  the  gange.  It  ia  well  known  tha 
■V^I^aoed  at  disaient  height*,  under,  a 
tIlow4e,  the  Mme  oonditiotii,  ihow  *ai; 
Ifmencet  in  the  raooid.  and  ao  long  aa  the* 
Ml  ezfit  it  i*  clear  that  thara  moat  be  aoma 


\  Synonda'  argiuneDt, 
ttsd  to  tha  wiia,  the  ai 


aarth  alao  mnat  b 


■Biuwjiwe  ot  the  earth's  mrtaoe,  and  an^ 
teqniied  oan  be  obtained  by  idaeing  hi 
in  a  tnitaUe  poaition.  The  mow  record  o 
tk  li  the  olimaz  of  ahanidity,  and  I  intend  ti 
MDt  with  a  gauge  mounted  on  gimbal 
wID  inoline  to  the  wind  lo  aa  to  taoe  thi 
iaU  Dt  nin  and  anow.  It  any  ot  joor  ootre' 
iteean  gl^e  any  proportiona  ot  detail  ol  i 
■M  baluicad  to  the  wind,  it  will  save  me  i 
Eanle  amount  of  eiperimenting.  AJtar  mi 
Mib  aad  experience,  it  ia  qoita  evident  tfka 
hbI  mtam  of  recoidiog  the  raiulall  ia  littli 
■BklaMs.  999. 

nCBAL  SOrSNTIFIO  If  BTBODB. 
t-J—MR.    LAuaHTon's    reralaa    mode   o: 

■g  ii,  I  taike  it,  eridenoe  ol  tha  correctneaa  o: 
I.  Of  eonne,  I  do  not  toiget  the  changea  o: 
n.  Would  Hr.  Langhton  have  elimmatet 
■loMOt  of  beanty  in  creation  ?  If  ao,  li 
baira  baok  a  aQny  oniTcrae.  II  tha  mooi 
i  pttlodioally  diaappeared  the  glory  of  Ihi 
mid  hare  been  partially  hid  lot  eT«.  I  dc 
■      ■      hat  the  mo      


poaea  a  heavenly  lamp  tor  the 

-and  animala,  perhapa,  likew^ ;  and  hold 
•  aiKiiBant  I  adnoced  ii  reaaoning  on 
Bdm.  I  do  not  hold  that  evaiything  wai 
fcr  tmr  apedal  aojoymant,  but  that  aonu 
iHwJiiliiii  na  in  obtaimng  the  maatery  ovai 
I  hA  pafn.  About  "ttie  problem  ot  tht 
i"  we  can  bat  qMonlata.  We  Mm  aee  a 
tt  oar  ttlaeoopta,  oan  calculate  aome  thingi 

— *-1»  Bnon  a  lot.    Tbe  word  ' 

*Sfa«eoi       


arerrtUngi 

la^aalnfii 

■.  Weaienoti 

_  to  do  with  divinity  I _ 

it  asT  portion  ot  oaz  reaaoning  ia  not 
aaithly  eipaiianoe.  How  doea  Ut. 
m  how  tu  the  range  aoea  of  earthly 
rhnr  fu  it  will  go  ulhe  fatnre ;  or 
wHI  new  em«Bg*  Into  the  influlte  ? 
lo  «r,  " '  After  me  the  Deloge.'  If 
—  " —  "■ " — """  Han,  notwith- 


progreea  aa  theae  anoieat  onei.    Ha 

tha  diaooTaiie*  that  man  can  eve 

nbty  go  beyond  our  earthly  ezpi 

~  -itgive  nathe  amallat reaaoi 

Heaajato  "L.H.":  "E« 

onoe  admit  that  the  whole  univsrai 
paiaaite*  an  inoomprebanaibla  pre 
why  ahould  anyone  admit  aoch  a  th 
potaible  to  aho<r  that  auch  a  thini 
heiuible  ?  We  may  admit  a  thing  i) 
ia  it  not  preaomiag  far  too  mac 
unknotfoiU  ?  Anotiher  queatian  I 
aak  :  Aa  mere  panaitea,  what  right  ] 
poM  that  tbwa  may  oat  be  ottu 
univerae  much  more  Intelligmt  thi 
who  may  undaratand  what  we  do  : 
■ea  how  w«  can  deny  tha  potaiUlity 
of.auch  beingi.  Aod  it  we  admit  tl 
their  eiiatenoe  we  oamiot  deny  th 
their  making  known  to  ni  tbiiigB  < 
able  to  find  out  by  onr  own  hmll 
perience.  It  may  be  a  preaampt 
we  know  tha  why  and  the  whi 
arrangameut  of  tha  keavuilr  bodiaa 
aa  great  a  premmption  to  aay  we  c 
at  nich  knowledge.  To  langh  at  it 
modem,  provaa  nothing  witb  regar 
It  merely  ahowa  tha  mind  of  the  u»i| 


[3329G.1-WIUT  «)rt  of  a  "  ade 
ia  It  which  can  lead  any  one  to  wrii 
doea  on  p.  3G,  that  "  it  waa  but  a  d 
Led  to  the  looomotive — merely  the  r 
boy  ot  a  boiling  kettle,' '  and  ao  on  1 
ii,  no  doabt,  to  the  old  atory-book  i 
Watt  and  the  kettle ;  hut  that  i 
"  adenliflc  method  "  of  dealing  with 
ver^  well  known  that  Watt  improv 
engine,  bot  he  did  not  invent  it,  an 
had  little  to  do  with  the  looomotivs. 
thia,  however,  not  to  find  fault  w 
viewa  aa  to  the  ori^  ot  the  locomol 
graph,  hot  to  ask  him  to  give  the  "i 
some  luithar  hinta  on  tha  method  of 


ipeculnm  ;  but  if  a  good  lena  can  be 
omple  meana  mentioned  by  "  L.  H., 
thii^,  all  be  glad  II  he  would  sive  di 
to  hia  "  adentiGc  method."  I  knov 
liim  one  attentive  reader,  and  I  think 
!o  Buggaat  that  there  irill  be  m 
MpedaUy  in  wbat  the  Qermana  i 
andiih     parte  of  the  world. 

LOTION  OF  M BIAL  ON  INDI 

[33297.]— YouB  Teadera  may  nc 
I  to  a  parngraphonpagef 
braaa,  thouah  it  ia  an  alloy  < 
hat  if  the  braaa  ia  cleaned  ap  and  i 
(hite  vajcaniaad  rubber  put  on  th« 
nakeaioint,  the  two  will  after  a  fe' 
o  firmly  that  the  rubber  baa  tc 
Aether  tbia  ia  ao  with  tha  red  vnt( 
:  knowuot.  Your  readera,  again,  a 
low  good  a  hinge  may  be  mue  M  ] 
<t  new  white  rubber  on  to  weD>i 
■aving  it  lor  a  lew  dava  to  adiu 
'"*'!  the  braaa  throngik  with  a  ai 
made  like  tbia  dnrbg  the  ti: 
nnezpireaT  man  J  ] 


II  of 


Mleoalraaaitofa 
id»talmr. 

(tar  Mitmeepieal  Ejfpitm.—lt  greatly 
ha  BOWK  of  a  mioroaoope  if  at  the  end  ot 
ka^Mwaa  tba  aye^eoa  and  obieet-DlarH. 
laaadkptewoonTex  flint  lena.  1 

[ 1  • .  -«wwii_„ 

■   over   object- 
-  -■-  '*»  Wg. 


Linge  HI 

O0k'apB«BI|«  WBB     UIHKpUN,  UIHU J  ] 

Sven  a  better  way  to  make  the  joint . 
be  rubber  in  oontaet  witb  the  daan ' 


iXPBBIUBNTS  IN  BLBOTB 
(33293.1— TBI  queition  aaked  b 
lattar  33-ilT,  p.  13)  appaara  to  have 
liaoonceptiini  of  iba  real  nature  ol 
lO  electrified  glaaa  tod,  or  other  it 
rith  ita  eleotrinoatlon  when  touched 
tified  oondnctor,  Jnat  aa  an  electril 
ronld  do,  bnt  witb  tbia  differanea— tl 
Dodaetor  becomaa  oompletdy  diaidiai 
yi  beoomea  diacbarged  only  at  the  po 
[ance  to  ooUect  tbe  "  deotrid^  "  in 
laaa  rod.  it  ia  neceaaaiy  to  paaa  it  th 
noting  ring  or  book,  tbe  latter  beinj 
— '     S«e  alao  Exp.  If  0.  T. 


OBIXULOID. 
r33298.]-UinirathIahaad,cnp.  63,  'Z.Y.X." 
relert  to  aome  "aenaational  article  about  Prof. 
Boya,"  aa  "amnaing";  bat  he  doea  not  epedfy 
where  the  article  appeared,  or  in  what  reapect  it  & 
amudng.  II  he  maana  tha  paragraph  in  the 
Scientiflc  Newi  on  p.  33,  there  ia  nothing  about 
celluloid  in  that— marelr  a  pMi  of  what  Prol  Boyi 
atated.  There  are  other  preparatioiu  of  "  gun- 
cotton''  and  eamphot  beddaa  eallnloid,  and  If 
"  Z.  Y.  X."  doubt*  the  atatamanta  of  Prof.  Boya,  ha 
■hoDld  aay  ao  definitdy  and  diatinctly.    '"  '    "   " 

i  iTory- 

I,  iyl<mit  , 

Boya  relatea  enierimanta  which  draw  that  Oie  nd)- 
■taooe  on  wbion  he  esperimanted  waa  aomatUng 
more  than  mereir  inSanimable,  and  li  pTMomably 
__■__„_._,.    ^^ ,.,j,^^j^,  „-,_._, 

e^  ^lonlte,  and  oeUokld,  and 

, m«nt  makera  can  give  bin 

their  esnarianoa  ol  tha  na*  of  cellnlojd  aa  a  anln 
atitnta  for  ivorj  on  kayboarda;  bnt  "Z.  T.  X." 
afaonld  have  pointed  out  wbate  Prof.  B^^a  apoke  of 
oellnlold  b«lM«  calUng  upon  him  to  pomt  oat 
in  what  raqiect  tha  ^'preamt  coBpoond"  baa 
deteriorated,  lliere  ia  no  t«a«on  to  anppoaa  that 
cellnloid  i*  liable  to  ipootaneoniBombuatloD. 

DIFFBBBNIIAX.  BAOK-aXABED 

MANDBBL. 

[33300.]— To  drive  with  two  bdta  when  in  geai ; 
gear  ahown  apart  lot  deameaa. 


A,  con*  pnll^  running  looae  on  mandrd. 

B,  internal  toothed  wneel  caat  on  face  of  cone 

C,  toothed-whed  keyed  to  mandrd. 

D,  pinion  running  fredy  on  a  dud. 

G,  pulley  running  looee  on  mandrel,  and  carrying 
pinion  D  on  a  atud. 
F,  mandrd. 
fi,  D,  and  C  run  together  in  gear. 

Inlemal  Baek-Oiar. — I  am  making  a  new  head- 
■tock  tor  my  lathe,  and  wiah  to  fit  it  with  intenal 
back-gear.  I  will  be  glad  if  anyone  will  ahow  me 
how  to  Bolve  tbe  foUowug  problem.  I  know  bow 
to  ntaed  pullaya,  and  gear  change- wheela,  but  thi* 
beau  me.  Let  A  revolve  twiee  while  Erevolvea 
lit  timee,  what  ia  the  ipeedot  tha  mandrd  F  B  being 
HiQ.  pitch-line  dia. :  C  bdng  -tin.  pitch-line  dia. ; 
D  being  llin.  pitch-Une  dia. 

Ptacnoally,  I  widi  tha  mandrd  to  make  1  revo- 
lution lor  6of  the  flywheel,  tbe  following  being  the 
JimenaionB;  Flywheel,  alow  awed,  lllin. diameter  j 
avwbeel,  aecond  apeed,  17iD.  oiamder ;  A,  largeat 
Uuneter,  8}in. 

I  mi^t  be  able  to  get  a  Tin.  internal  wbed  at  B 
1  abaolutdy  neceaeary,  and  eoold  Incieaaa  the 
llameter  ot  dther  A  or  E  to  Sin.  I  would  alao  like 
0  know  11  there  would.be  much  atrain  on  the  bdta. 


LBICAXUBB    FOB    BKAIJ.    STNAJC08, 
FOB     OHABamO  AND    OTHBK   FUB- 
POBB8. 
[33301,]-Ip  "C.  H.  T.  A."    will  kindly  tun 

0  th*  EnauBH  Hxcsuna  tor  1884,  p.  13B,  Vol. 
!iX.,  ha  will  find  a  fuU  account  ot  hia  "new  " 
lynamo.  Or,  if  be  ba*  not  that  vdume,  he  wHl  find 

1  aimilar  one  flludratad  and  daacribed  at  p.  36  of 
ny  "  Eleolio  Motor*." 

Certainly  anA  a  dynamo,  If  wound  witb  doaed 
»ila,  will  charge  an  acoumnlator ;  bat  owingtotha 
kct  of  the  eoll*  on  tha  one  pole  of  the  armataia 
leulnliiiiig  to  a  owtain  extent  tba  oamot  aet  up  is 
he  adjacent  coOa  of  tba  pole*  m  aithai  nde  of  iL 
hia  form  of  artaature  (which  i*  a  modified 
'Lontiu")  i*  not  ao  cficiaat,  die  tor  aii*,  a*  a 
ing,  or  aa  a  drum.  Beddea,  it  ia  impoadble  lo  f/t 
^  mudi  wit*  on.  A,'»* 


ENOUSH  HEOHAKIO  AND  WOSLD  0>  SOmNOK:    So.  i408.  UmcH  Is, 
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win  the  ohargiiig  is  very  ilow ;  and  the  annature 
BhoQld  be  of  the  dram  or  ring  type,  or  else  the 
aooomnlators  wiU  not  charge  ax  all.  In  this  caae 
the  annatnre  should  be  2iin.  in  diam.  at  least. 

S.  BOTTONB. 

[76759.]— Lamp  Olilxnneys.— If  "  C.  B.  N." 
cleans  the  ohimneys  with  a  dzydoth,  the  misdhief 
is  not  there.  What  kind  does  he  use  P  The  best 
are  those  marked  (alas !  my  country)  "  Made  in 
Bohemia."  There  is  only  one  more  so^estion 
that  I  can  make.  Most  people  appreoutte  the 
mischief  of  quick  heating,  and  turn  their  lamps  up 
gradually  wnen  lighted^  They  do  not  seem  to  be 
aware  that  quick  cooling,  espeoiallyliable  to  ensue 
io  the  winter,  is  equally  injurious.  There  is  another 
evil  under  the  sun^  it  is  a  mechanical  oontrivance 
for  sudden  extinction  of  the  flame.  1^  turning 
yoor  lamp  down  by  degrees  when  extinguishing. 

JL»  £.  B. 

[76759.]— Lamp  Ohimneys.— I  have  had  one 
of  these  lamjM  for  some  time  in  my  workshop,  and 
am  heartily  sick  of  it.  It  is  nothing  but  buy,  buy, 
hoj  new  enimneys,  which  perhaps  do  not  last  two 
nights.  There  is  no  doubt  that  the  glass  will  not 
stttid  the  heat  of  the  flame  at  its  full.  One  of  my 
chimneys  the  other  day  was  quite  oGllapsing 
through  fusion  of  the  glaak  The  only  remedy 
■eeass  to  be  to  take  care  not  to  push  the  draught 
tube  (which  is  placed  inside  and  at  the  top  of  the 


thick.  6in.  hif^  1  Mdin.  internal  diameter,  with 
circular  wooden  heads  If  in.  diameter,  wound  with 
two  layers  No.  16  d.cc.,  connected  to  terminals, 
screwea  into  upj^er  head.  Seconduy  bobbin  : 
Paper  tube  Uitn.  inside  diameter,  l-16in.  thick^  6in. 
in  height,  fitted  with  circular  wooden  heads  4m.  in 
diameter,  the  whole  well  soaked  in  melted  parafiB.n- 
wax  before  winding,  then  wound  with  lib.  No.  36 
silk-covered  copper  wire,  each  layer  sraarated  from 
its  neighbour  by  one  layer  of  paraffined  paper. 
Beginnmg  and  ending  of  secondary  wire  brought 
out  at  terminals  in  the  upper  secondary  head. 
These  are  the  dimensions  I  use  for  all  those  I  sell. 

S.   BOTTONE. 

[76769.]— Walnut  Stain.- 1  do  not  know  the 
powder  referred  to,  but  append  particulars  of  a 
walnut  stain  which,  perhaps,  may  assist  ''Ton- 
bridge."  For  light  inUnut  oissolve  one  part  of 
permanganate  of  potash  in  30  parts  pure  water ; 
apply  twice  in  succession.  After  an  interval  of 
five  minutes  wash  with  dean  water,  and,  when  dry, 
oil  and  polish.  Dark  walnut,  proceed  as  above; 
but  after  washinj;  with  water  uie  dark  veins  are 
made  more  promment  wiUi  a  solution  of  acetate  of 
iron.  Anonier  process :  1  quart  water,  Uoz.  wash- 
ing soda,  2^z.  Vandyke  Drown,  ^.  bichromate 
potash;  boil  for  ten  minutes,  and  apply  with  a 
brush  either  hot  or  cold.  Paddzvotov. 


Where  tt  »  8-1415926....  as  usual. 
a  a  semi-axis  major  m  6. 


<f  «  eccentricity  -      / 1  -  (  J^V 

Dividing  length  by  five  will,  of  course,  give  time  in 
hours.    Simple  enough,  but  tedious. 

DSUTA  GAjroBX. 

[76776.]— Pattern  Varnish.— GKve  the  pattern 
three  coats  of  shellac  varnish,  pmring  down  each 
time  (shellac  dissolved  in  methylated  spirit),  then 
rub  a  stiff  nail-brush  on  a  piece  of  beeswax  and  rub 
pattern  till  it  shines.  Akbbb. 

[76776.]- PattemVamlali.— See  roply  on  p. 
64,  "Paint  for  Patterns."  Use  good  brown-hard 
varnish  and  colour  with  anything  suitable ;  or,  if 
the  patterns  are  liable  to  be  much  knocked  about, 
use  copal  varnish.  The  latter,  being  an  oil  varnish, 
is  tougher.  M.  T. 


[76778.]— Olare.—Thero  is  a  ruby  varnish  pro- 


tube  containing  the  wick)  home  as  far  as  it-wiU  go,      I76771.1-Problem.-Perimeter  of   this  eUipee 

tuttoaUow  about  iin.  or  so  between  it  and  the   ^^^^^ 

■top.    This  has  the  effect  of  not  spreading  out  the 

flame  so  much.  but.  of  course,  at  ttie  expense  of 

light.    The  flax-wick  burners  of  the  duplex  type,  if 

kept  dean,  after  all,  seem  preferable. 

L.  T.  G. 

[76769.] —I«amp  Ohimneys.— This  Question  of 
lamp  chimneys  breaking  has  been  debatea,  or  rather 
raised,  beforo,  and  the  only  result  is  the  rather  bald 
one  that  they  break  for  want  of  annealing.    The 

Suestion  is  now,  Aro  the  ordinary  chimneys  on  sale 
3  be  annealed?  for  their  breakage  means  a  serious 
item  in  household  expenses.  Paraf^  oil  is  cheaper 
than  gas,  and  to  my  taste  much  better ;  but  tiiero 
is  the  trouble  of  cleaning  the  lamps  and  the  nuisance 
CKf  cracking  chimneys.  Many  years  ago  I  worked 
in  a  place  where  some  scores  of  cylindrical  chimneys 
were  used  on  Anand  gas  burners,  and  although  m 
a  room  pervaded  with  draughts,  it  was  rare  for  a 
ddmney  to  go.  I  have  used  paraffin  oil  lamps 
for  nearly  thirty  years,  ana  my  experience 
is  that  the  modem  enimneys  must  be  intended  to 
break.  For  instance,  I  have  a  Doty  lamp,  which  is 
used  perhaps  twice  a  week,  but  I  have  the  original 
chimney  I  bought  with  it  about  flftesn  years  ago, 
and  any  of  your  readers  having  a  similar  lamp 
knows  very  well  that  those  chimneys  get  hot  indeed. 
The  common  chimneys,  though  balwd  and  boiled, 
marked  "  flreproof,"  and  so  oo,  will  break  some- 
times in  a  most  unaccountable  manner  f  f or  in  my 
glace  there  aro  strict  orders  that  no  oil-uunp  is  to 
e  carried  about),  and  th^  do  so  when  the  greatest 
care  is  taken  in  cleaning  tnem.  In  fact,  it  ooesnot 
matter  if  tl^y  are  washed  in  water,  but  it  is 
sufficient  to  breathe  into  them  and  vriipe  them  out 
with  a  deaner.  The  only  answer  I  can  give  to  the 
querist  is  that  the  diimneys  crack  because  they  are 
not  properly  annealed.  Perhaps  some  one  can  tell 
us  how  to  "  cure  "  them.  S.  E. 

[76761. 1  —  Hernia.  —  If  «<  Mechanic  "  will 
advertise  nis  address  in  the  Address  Ck>lumn,  I  will 
■end  him  a  remedy  which  has  cured  hernia. 

TUBPXTRB. 

[76761.]— Hemla.—The  Washable  Truss  is  the 
lasl  and  best  invention ;  a  liight,  narrow  steel  drde. 
covered  with  flesh-colourea  vulcanite,  an  oval  pad 
at  each  end  of  the  elastic  belt,  and  most  comfort- 
able to  wear ;  but  the  price  is  high,  16s.  6d.  I 
bought  one  about  twelve  months  ago,  and  it  has 
given  great  satisfaction  to  the  wearer,  who  is  an 
active  man,  always  on  his  legs.  Eos. 

[76762.1— Launch   Oondenser.— Connect  air- 

gump  suction  to  steam  side  of  condenser  and  delivery 
)  heat  well.    Join  circulating  pump  suction  to  sea 
and  delivery  to  water  side  of  condenser.    Feed- 

Sump  suction  must  be  connected  to  hot  well  and 
elivery  to  check-valve  on  boiler. 
Loedi.  J.  H.  H. 

[76768.]— Dynamo  for  Testing:  Purposes.- 
There  is  no  better  dynamo  for  this  purpose  than  a 
well-made  compound- wound  Siemens,  with  switch 
arrangement,  so  that  the  machine  can  be  made  to 
work  as  a  series,  a  shunt,  or  a  compound  dynamo 
at  will.  My  innato  modesty  prevents  me  from 
calling  your  attention  to  the  hand-dynamos  which 
I  manufacture  and  sell  as  being  the  nest  adapted  to 
your  purpose  (vide  my  advertisements  in  Sale 
Column),^  but  you  can  form  a  good  idea  of  what 
the  machine  is  and  what  it  is  capable  of  doing  if  you 
look  at  my  book,  "  The  Dynamo :  How  Made  and 
how  Usea.  S.  Bottonb. 

[76766.]  —  Primary  and  Secondary  Ooil, 
Xovable.— Iron  core,  bundle  of  No.  18  annealed 
iron  wire,  6|iD.  hLrh,  lin.  diameter,  wrapped  with 
one  layer  of  silk  ribbon,  glued  on  with  thick  shellac 
▼ami»h.     Primiiy   bobbiD  :   Paper  tabe  l-16in. 


pentine,  or  with  perhaps  a  littte  varnish,  could  be 
made  to  produce  the  neatest  effects,  eroecially  trans- 
parent pigments,  such  as  are  used  by  lanternists. 

A.  £.  B. 

[76778.]— Olare.— If  you  wish  to  give  your  glass 
the  appearance  of  cathedral  glass,  you  must  give  it 
a  coat  of  D  Alton's  cold  lacquer.  This  preparation 
can  be  got  in  several  shops  in  Manchester,  and  in 
nearly  every  shade :  it  is  uned  largely  for  coating 
lime-light  slides  used  in  theatees.  I  have  used  this 
preparation  several  times,  I  got  dx  different  shades 
from  the  makers.  I  am  not  at  liberty  to  give  the 
sddress  in  these  columns,  but  if  you  advertise  your 
address  in  the  address  column,  I  will  give  the  name 
and  full  addrees  of  maker.  F.  W.  Bbbstabd. 

[76778.]— Glare. — A  simple  method  of  douding 
glass  is  to  dab  it  over  with  a  ball  of  putty,  or  better, 
roll  the  putty  over  it.  But  for  church  windows, 
which  are  exposed  to  the  products  of  gas  'com- 
bustion, it  is  probable  that  copal  vami£  slightly 
tinged  with  any  desired  colour  would  be  the  best 
thing  to  use.  As  the  querist  asks  **  Where 
obtainable,"  I  should  think  that  Jones  and  Co.,  of 
Viaduct-street,  E.,  could  make  a  suitable  vanish  to 
any  colour  desired.  They  advertise  in  the  Sale 
Column,  and  could  probably  suggest  something  that 
might  be  better  than  the  atiove.  S.  R. 

[76779.]— Electric  Oorrent  from  Earth.— 
Nothing  easier ;  but  nothing  more  wasteful.  Dig 
a  hole  about  6ft.  deep  in  the  molstest  ground  you 
can  find  in  your  neignbourhood.  Let  this  be  alx>ut 
3ft.  in  diameter.  Now  plaoe  a  stout  zinc  plate  and 
a  sheet  of  copper  about  2io.  apart,. standing  upright 
in  this  hole,  filling  in  between  the  plates  witn  soil, 
and  then  filling  round.  Solder  a  wire  to  each  plate, 
and  lead  to  dock,  &o.  This  will  cost  about  ten 
times  as  much  as  a  pint  Ledandh^,  and  will  not  give 
nearly  so  much  current.  S.  Bottonb. 

[76780.]— Oil-Bnffina.— I  am  inventing  an  oil 
engiue,  but  do  not  really  know  if  it  is  worth  patent- 
ing. It  will  work  all  right,  and  an  engine  of  from 
iH.P.  to  ^H.P.  would  cost  about  £10. 

F.  WSBSTSB. 

[76780J— Oil-Engine.— I  eagerly  second  this 
query.  I  am  doing  my  best  to  find  a  small  motive 
power  of  i  to  1|H.P.,  where  neither  gas  nor  water 
power  are  to  hand.  I  have  come  to  this  condusion, 
jbom  various  information,  that  it  must  be  an  oil  or 


a  hot-air  or  water-gas  engine  of  some  kind— bat 
what  P    Does  a  limit  of  £20  render  it  homeless? 

jE^TTDBa. 

[76780.]— Oil-Engine.— I  have  particulars  of  a 
large  number  of  oil-engines,  indudm^  the  Prisst- 
man.  The  charge  in  the  latter  is  ignited  by  a 
spark  from  a  cofl  and  primanr  battery,  or  from  a 
fountain  dynamo,  when  used  for  lighting  pnrposss. 
The  engine  is  much  used  now  for  propmling  boati, 
and  some  are  made  porteble,  and  can  be  drawn  by 
two  men.  If  Mr.  Johnson,  or  any  of  your  readen^ 
wish,  I  shall  be  pleased  to  get  a  small  engine  mads 
under  Mr.  Day^s  patent  to  work  with  benaoliDB; 
but  I  do  not  think  it  can  be  done  for  £10.  As  thsj 
are  easily  reversed,  they  are  suiteble  for  drivios 
boats.  I  am  now  building  a  modd,  which  linteoa 
to  work  with  either  coal  or  benzoline  gaa. 

£.  B.  Dai^  G.E. 

[76782.]— Four-Figure  I<ogarithms.— I  know 
nothing  of  the  log.  card  '*  B.  G."  writes  about,  bat 
he  will  find  in  Cassell*s  Popular  Educator  a  table 
of  four-figure  logs.,  measuring  about  3|in.  by  lOia. 
This  gives  practically  logs,  of  ul  numbers,  from  1  to 
9999,  on  p.  229,  Vol.  VI.  J.  Lzaraoon. 

[76782.1  —  Four  -  Figure  Logarithms.  —  U 
"E.  Q."  M>iaies  to  Messrs.  C.  and  £.  Layton. 
Farringdon-street,  publishers  for  the  Institula  of 
Actuanss.  he  will  find  that  th^  sell  the  very  eaid 
he  is  seeking.  On  one  side  ol  the  card  are  pstsM 
the  4-fig.  U^^thms  of  the  numbers  101  to  909.  and 
on  the  other  sUe  the  i-flg.  anti-logarithms  of  the 
logs.  *001  to  '999.  A  column  of  proportkmal  naiti 
is  also  given,  so  that  the  logs,  of  1001  to  9999  and 
the  anti-logs,  of  *0001  to  -9999  may  also  be  ob- 
tained, n,  however,  ''B.  G.*'  should  prefer  a 
^Jt  of  4-flgure  logarithms  and  anti-logarithms,  in 
which  the  results  are  obtainable  at  once  by  inspee- 
tion,  without  the  need  of  proportional  P^rta.  he  will 
find  sudi  a  book  in  Hannyngton*s  " Tables  ''—pries 
2s.  6d.,  I  think— sold  by  the  samejmbliBhers. 

T.  S.  Babbbti. 

[7678'2.]— Four-Figure  Logarithms.— Qu«isk 
will  find  the  tables  of  F.  G.  Gauss,  son  of  tiie 
fomous  mathematician  C.  F.  Gauss,  *'  ViersteDim 
Logarithmisch-Trigonometrische  Handtaf  d,  Plakat- 
format,"  price  60uf.  (about  6d.),  or  the  '*  Logaritb- 
miBch-Trigonometrische  Handtafd  filr  Deoinial- 
theilung  des  Quadranten,  Plakatformat,"  pries 
80pf.,  which  can  be  pasted  on  cardboard  —  yeiy 
useful  They  can  be  nad  at  Horr  Eugen  Strisn, 
Verlagsbucfanandlung,  Halle  a.  S..  No.  12,  Her* 
mannstrasse/Germany.  Another  still  more  oomplets 
table  is  "  Yierstellige  LogarithmiBch-Trigonome* 
trischeTafeln  von  Prof.  Theodor  Wittstem,"  2od 
edition,  Hannover,  Hahnsche  Bachhandlung,  Ger- 
many, 1887.  This  table  contains,  besiaes  the 
ordinary  h^arithms,  the  antilogarithms,  the 
logarithms  ox  the  summi  and  difforences  ^of  C.  F. 
Gauss),  and  the  trigonometrical  logarituma,  &c 
Besides  these  there  there  is  another  table : — '*  Tables 
de  logarithmes  a  quatre  decimales,  a  Tusage  des 
oommencants,  disposties  a  double  oitree  et  revues 
par  T.  Dupuis.  jSdition  stereotype  oontenant  Isi 
logarithmes  des  nomlnres  de  1  a  1,000  etleslogarithmsi 
des  sinus  et  des  tuigents  des  angles,  caleulesde 
10  minutes  en  10  minutes  jasqua'u  9U  degres.  Un 
vol.  in  16  cartonn^  en  percaune  gaufr^e."  Price 
75  centimes.  In  case  that  the  tables  should  be  only 
used  for  multiplication  and  division,  I  can  recom- 
mend **  Tables  of  Multiplication  and  Division  applic- 
able to  Numbers  of  any  Size,*'  compUed  and 
published  by  Theodore  D  Esersky,  5th  stereotype 
edition— Leipzig,  Germany,  1874,  F.  A.  Brockhans 
—as  very  useful.  Db.  Hugo  Schbobdeb. 

[76782.]— Four- Figure  I<ogarithms.  — I  re- 
member using  a  pocket  card  table  of  logs.,  sudi  m 
*'  B.  G."  describes,  in  1860.  It  had  the  redprooal 
or  complementary  logs,  on  the  back.  It  was  little 
more  than  a  toy.  A  friend  reoommpnded  mette 
five- place  tables  by  the  late  Dr.  Saog  (Blackwood's^ 
Edinourgh,  6d.)  a  waistcoat  pocket  size,  and  I  haw 
used  them  ever  since,  being  very  handy  and  oorreoL 
On  the  fly-leaves  I  write  the  useful  ^to  me)  ~ 
and  a  table  of  1  to  100  to  save  time  m  consult 
I  carrv  mine  in  a  littie  cover  made  of  folded 
with  doth  pasted  on  tiie  back. 

Liverpool.  W.  S. 

[76784.]  — PiratM  or  Kutineera.— Periiaps  this 
was  the  infamous  Captain  Kidd,  and  some  of  his 
crew.  While  commanding  a  merchantman,  he  took 
to  bdng  a  rover  on  the  high  seas,  was  ts^en  and 
hung  in  chains,  according  to  the  prevailing  oustoia. 
The  "  Newgate  Calendar,"  now  a  very  scarce  book 
contains  an  account  of  his  career  and  misdeeds.  I 
can  remembcnr  the  gibbets  and  skdetons  of  hi^- 
waymen  on  Hounslow  Heath.  All  these  deterrsot 
exhibitions  were  swept  away  by  public  faeUng 
about  half  a  century  ago.  £iO0. 

[76784.]— Pirates  or  Mutineers.— The  orime 
for  which  the  men  were  executed  and  afterwards 
hung  in  diains  was  piracy  and  murder.  The  exact 
spot,  as  far  as  I  can  remember,  was  opposite  Black- 
wall,  about  half  a  mile  eastward.  Several  of  them 
were  only  disfigured  skeletons,  with  a  few  rags  left 
fluttering  in  the  wind.  I  saw  them  about  the  year 
1816.    I  think  th^  were  removed  some  ten  yean 
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LfUr  thu  d&ta.    A  a'j'iingei  turn  a   dittsot  land,  [7i>T32.]— Battery  for  Be]I.— A  good  dr; buttery  then  jmmene  in   othar;  rel&tlTe  tima  tor  each  to 

rhila  Mjlinft  on   the  Th'imei,    and  noticini;    tha  voald  give  tew  truubJa  than  a  wet  one,  nud  with  ihov  up    equally   without  overponering  it*  coni- 

ibaTa,ramaiked,  "Nowl  know  Ij^miaaciTitiied.  the  ocdiuaiy  bell-voik  will  last  fur  yuars  without  panlon    ilependi    on   itrength  ot    sutulioni.     Tlie 

land  !  "  any  sttaution.     Three  or  four  cclla  would  be  re-  reason  of  these,  ahoiTui)!  different  tiuues  of  dllfeT> 

Bidslbld.                                                   W.  U.  B.  i^uired  to  work  your  inataltatiDD.     0]U.'<iieT,   RS.,  vut  oolooii,  ii  that  one  titsue  only  elwoibt  one  kind 

r76TIU  1— -RlnctriK  Tt>>i»lnir— l-u  .hint  fni.f  auil  B.C.C.  are  dry  batterieB  that  may  ho  used  for  of  etain,  and  naoth or  tissue  another  stain,  and  thus 

tJtS:^i«^t^t^^'^'^±^^^  this.                                            S.  non./T  Bonn.:..  jou  get  the  Wtiiul  r»ull.  seen  in  doable  rtaining. 

SSi^bor  T,rSlir.biS5  bTsSlden?^  [rfiTai.l-Aa^lomerate    Leolanche    Cell..-  ^rr^°„%?^",^,'f  ^"nlZl^i^Jl'el""!^ 

RLcbalamp.     Impossible  to  state  what  deflection  No,  but  new  ajioLmerita  blocks  would,  if  liuc  aud  out '"  own  tiMUB- e.g.,  roMniiine,  ™i«.    Amj 

^^i^^^^V'^^^'^-^^"  "  '  »'"^--"»1-«»-                              R.C.ROV...  r^''rd'eiTni^r™-.u^''m'eCl^.?S: 

S^fl^^^t^h.  .^«'~iJ?   -ir^P  ™I^1"  [7679 I.]-Ab glomerate   Leolancbe   Cells.-  nudei ;  piorocannine  stains  nuclei ;  (uStsiM  rtJni 

K?inFMF^aWri.t^v;,irS;^>,   hL™1^  No:  therefore  not  worth  trying.    «  you  replaoo  thickeieS  oell-walhi  and  torky  w.lU;  methjl  ™l«t 

ffita^^:iO™^aid^(ofn!^'.(^^Vn^  oaibon,  clean  out  pores  of  pot  ^d  recharge  them  st«n,  baeteria.     You  will  find  full  p«ti<Sil«i.  Ill 

S;Hj^rr™2;i!2'.t^Jl,^^,'       S^Ji'  withtrBshmangaiese  and  ^uahed  carbon.    You  Bower  and  Vine's  "  Practical  Botan/'  ftnd  StTM- 

A<mld  not  hare  .  raslstuice  ex««LnR  M  per  eell,  ^^^^  jj^  ^^t » 1^^  ^^^  ^^t_  ^^^^^  ^^  Hillhonse'i  '■  Practical W««." 

hMM  ihonld  gire  a  enrrent  ot  °-!-    -  2  S  amparei  A  Gollieby  T,!.t.ccni(nis,  P.  W. 

mtlMBhortdrcuit,  orwithyourlohmlampin,  of  ITOTSl-l-ABBlomorato    I-eclanehe    Cella.-  [76797.]  -  SUverinB    Mlrror«.---I  Utb  not 

j-I                                                                           ^  Yes;    certainly  yuu  can  either  cut  theia  joursell  heard  of    the  processes  mautianedi  but  I  eend  a 

^  H  1-47  ampere*.                            S.  Bottoxb.  with  an  old  saw,  getting  the  block  caiboo  -from  the  deioriptiOQ  of  a  prooesa  which  I  do  Dot  ttunk  bu 

gasworks,  or  buy  the  platas  ready  made  from  the  been  deectlbed  in    the    Esauaa    MsciLUflO.    1^) 

[TSTST.] — Prlntlns'.— I  do  not  think  it  possible  maken.     U  the  agglomerate  blocks  and  the  zinca  "  Eiper^enter "  : — Atteitheptate-glaaaiipolislied 

to  "iNtan  faded  printing  in  old  books,"  although  are  whole,  it  is  certainly  worth  trying.  on  both  sides,  it  is  laid  on  a  parfectlj  lersl  table  of 

wlMtliiin  might  ha  done  to  giTe  the  apnearanceof  McciiMilCTTS.  great  strsngtli  Bud  soliditv,  nauallj  of  smooBi  stODS, 

MtontiOD by  Ueachms  the  paper,  so  tVt  tha  ink  [7G79(.]— AgBlomoratS     Leclanehe   OeUa.—  Eke  a  hUUard  atone,   wiUk  raised  edge*.    Asbeet, 

mold  lo^  blaoker  to  ths  eye.     I  fanoj  that  would  Jt  comBibu  hax  teken  place  at  the  terminal  lead  or  iheeta,  of  tinfoil,  sufBdeot  to  cover  tbe  oppet 

taaboobleaome  operation,  and  it  would  require  to  c»,  take  out  the  a4rboas,  and  soak  them  in  water  snrfaoe  ot  the  glasa,  is  then  placed  on  and  rubbed 

te«uafnllj  done.  PosdblythefumeBodulphuioua  for  Eerarsl  days,  until  the  water  comes  away  quits  down  imootb,  after  which  tbewholeismrerediritb 

.j>    .1..  i-  I — ._L__    — i:.  ,.  ..    1...                         J temou  quicksUver,  which  immediately  forms  an  amalgam 

mioals  withthetui.    The  sapeifluoos  mercury  isthennm 

4-~  .,..6—    ..  —..   _B„.„„^_.d  blocks  are  ei-  off,  and  a  woollen  doth  is  spread  over  the  whole 

[7«T8T.]— Printing.— This,  unlike  writing  can-  hansted,  procora  fresh  ones.     Ttie  fault  gsnerallv  sarfnoe,  and  square  iron  weights  are  W^ed,  UI 

Mt  b*  reatoied,  the  basis  of  nrinlins  ink  being  lies  with  the  lead  capping  of  tbe  carbons,  whicli  the  whole  repments  a  compact  mas*  of  ftfln.  «l 

hnUack,whiiii,ifitperishea,"tallsGkeI.uGitOT,  gets  corroded  and  non-oonduoting.  two  or  three  pounds  to  the  squure inch.    Afta^ 

ntoiieesg^."    ^s  resson  why  writing  can  3-  Borrow.  pressore has  Seen  oontmued  a  d»  and  a nigbt,  Am 

tarMtored  is  that  the  basis  of  writibg  ink  i?of  a  [7a79l.l-AMlomeiato   Leotanche   Cell..-  .""S"-**  "^,"'"^°?'  ','LI!?^' "Ijft!;  ^^T 

eaposite  natnrs-a  Tegetablo  and  mneial  sub-  If  your  idea  is  te  renew  cells  that  are  spent  by  '^?? 'o  ".2?"^  ^""  ?'  ^^^'tT^'v  ^^ 

thsSTsombiued.    The  former  perishes  and  leaves  merely  dianging  the  "  middle  carbon  pUta,"l  may  ?^'*  ^*' ■"',?*"  !^ 'T* -IS^L^f^lfc; 

lt(latt*r  jnst  viribla,  and  tbe  Mtoration  oonsists  teU  yiu  that  one  of  tha  principal  constituent,  of  ^^  ""/'  t»>e  mdme  gradually  u-^^d,  »ntn_th« 

la  andyi^g  a   re-siipplj   o(  the   lost   vegaUble  thi.  «I1  is  the  manganese,  which  is  incorpor-tod  U"»malganiated  qmcksUver  ha.  perfocWy  dr«nrf 

n^                                                 A.fiTB.  with  the  agglcmen^  blocks.     When  this  is  ei-  "'^y^  "!.??'♦?''  ?         ,.    L^K^flK^^ 

J7«T88.]-Brtiim  OurPBnt.-(l)  Tea.  (2)  No.  '"'^l.^JJ^ 7J!?". ^°  ^"' ""/i"    ,™°T  it.    From  ISdayi  to  a  month  Lra  raquiiad  to  cOTl- 

MTaa-t*)  Yoi.    Though  tho   raaiataoco  ot  aalt  ouiroat  hattatiaaol  thia  typo,  the  nogafavoelsmant,  orooia.    Hope  thia  will  aniinhtaii  TOB 

Ul.maoihala>s.bo$.ath....  U  aboo.t  oil,  th.  ouboa  pljU  u  oot  matorallr  datonotatoJ  by  £"  uTl.C^^dm'^                  eoiiniitm,  ,00 

lati^olth.  ,lS;o  .hU  latg.  plale.  ol  m.lJ  Zil^tSri""                        L   T  T"  <=.  O.  Mutoti  B»nm. 

(narbonwopldhayoto  bo  fliBdandimmBiBadm  ganoao  i(  woU  waahod.                             L.  T.  G.  ^_._ ,    „,  ^  ,       t.,,-     1  ^       1    ■        a   h.. 

■i*ate.,would:aota.abatterygl  about  liyolt  [76705.1  -  Btalnlnff  Botanloal  Saotlona.  -  ..  I.'''J^;l-^.''?^.--::J'r    '"^   "^Tf   ?  .-^ 

(nuaad   to   tho  main   curreuta ;   and   tha   plata  Hie  ia  iy  owo  method  which  firat  appewad  in  ^-M"    .eontauia  inatniolioua  for  mokel-plahng, 

alU>dto  tpoU  would  bo  oataila.a.  Hot  m'etal.  the  ia.i.  A  J/n«.a<  .Vm..  ol  F.h.  S,  Ml.    Im-  aod  J«i  jmph.  malellmB.    The  laat  am.  la.  hfo 

tt.  C.  Eo™.  m.™  th.  out  iu  a  ^  ~»  ■"■■f"  "J  "f..  ^^^S,  'W&^S  ."^StS  -^  S 

IJ.  ,...'  l»d  TO.  .umd«,tly  iuauUted,  th.,.'  la  Jfh;:  "S,"?'  ."S.^  d™'^™  5?%^^^  S   Eomx^Ssf  El«top1alet,  le. 

akai^DO  DacMaitT  of  haying  a  wire  foa  th.  &^S '  ^  add  two  drop.  mot.  of  the   tnothai  ^a   j^ 

3ISTUiltimidltaulllolooUjUig.pUt.adi,  »'!'™.?"  ^»""  °™r?'S!'''".^^^  ^anT,    -        .*    w,     .^      aa     1,          T.„ 

NlD|fa.aa*tOBiaketli.t.taniamuiMtiona  owlDK  of  Baal.a'a  ammiiie,  and  dip  tho  aoction  m  it  from  76800.]-M*Baioto-Blootrlo   Maohlno^Ton 

KipSSfiriwtidaSlSrijSa^^™?  ouato«,omluuleaODly;lho.pn,pa»withal.ohol  will  M  lull  daladed  pSioularj  wtth  JluatnOT. 

nitsiiil  1 1  II   ill'i      Ilk  II  11      futmt  thatitwnnM  dammar   lac.      Another  method  taken  from    Mr.  caAHiO.      If    you    cannot    refer,    you  wiU  find  a 

bSSi^Se^l ratnS^i^a  Btt4™  Hogg's  work  :  Dip  into  an  aqueous  1  per  cent. solu-  similar  artide,'  alio  fully  illustrated,  in  my  book. 

a!-^                                          H.aiWTOira.  uo»"o,  filing  blie,  then  mto  a  20  per  cent,  solu-  "Electrical  Instrument  Matngfor  Amateurs." 

JWTlft ]  — Battary .— Qna  So.  3  Leclancbe  oell  tion  ot  aoetic  acid,  then  into  a  weak  solution  oi  3.  Bottosb. 

rawnkyoiu  three  bells.          A.  E.  FlawiCHT.  Judson's  magenta  dye,  addolated  with  acetic  add,  [76801.1— Battery  for  Bell.— I  preanme  vonr 

[TSTKal— Battery.— No  battery  is  equal  te  the  wash  and  mount  in  glycerine  jelly.  oeQ  is  a  single-Quid  cell,    which    is  not   suita^e: 

Triiiislill  for  hell  work.     I  should  not   use  less  Plymouth.                                                  B.So.  or,  it  was  only  Just  strong  enough  to  ring  bell 

ttMaiwoslls,Ifa.2iize.           F.  W.  BBBBaBD.  [7679S.]-BtalntnKBotaniaalBeGtIona.— This  when   newly    chs^,    snd,    having   exhausted  a 

[T«792.]-Battery.-There    i,  but   one  battery  sutject  is  too  exten«veto  be  di.po«d  o(  in  a  reply  •""•■  ""^ '"^  *°  "f « '*^-    j, 

baWfa^  sniUble  in  all  respects  for  the  purpow  "»  "»  '-Rephe.  to  Queries-  oolunm.    There  are  A  COLLnnr  isutarmais. 


a  hour  or  two ;  use  the  Leclanehe  battery,  and  do 


mroai     n.u„      tt—  i m      n  t     i       v.  "  -i oe  jucruuinust  ■  lauB-iiuiuuiu,     uta..  a.  ucb  ,  m  houT  Or  two ;  use  tne  i.ecianene  oanaiy,  am 

■t^SiriSt^lF?^^      ^i..^**""?,*  "P™«ti«l  Mierosoopy."  by   G.  B.  faavis.    This  doubt  yonr  trouble  wiU  e..d.    If.  howewr.  jou  __ 

!SiK?f?Jfri-.^™;.Y '."""^i"  ^  r*^'  l"t  ""nad  gives  what  1  think  is  the  easiest  for  a  tend  ton*,  the  battery  you  hav^  charge  ^wiOi  a 

l£/£^£IS!-*^lnJw  »""Jjl»«"'<"^r»  beginner,  and  that  is   st.ining  by  picro- carmine,  .trong  Kilntion  of  sahiinmiao  iS  water  in  place  of 

•AfMdwtec-beUworkstrongraaerthanweak.  Pioro-carmine  solution:  (A)  CTarmine  (flneat)  Sgr.,  the  bwhromate  of  potash  yon  have  used. 

JHbchanicus.  liquid  ammonia,  sp.gr.  -960,  idr.,  distilled  wnter                                                              F.  W.  Be: 


[(flm.1— Battery.— If  jon  want  the  bells  te  2oi.    Pot  tha  carmine  in  a  2oi.  stoppered  bottle,       ,,503^  l- Battery  t _        _ 

AgdmultMieoasly,  they  should  be  of  equal  resist-  add  ammonia  shake  miUI  dissolved    then  add  the  o^i„»ry  bidiromate,  andnot  lit  for  bell  work.   Ths 

MSB  aad  eosmect«]  in  parallel,  as  trailing  beUs  water.    (B)  Piraio  aad  8gr.,alcohol  loi.    Dissdve  ^eJ^ has  rtoppei  working  is  because  you  haTS 

i*  Mt  img  weU  in  series.    I  shoaH  adrue  tha  m  a  test-tube  with  ■  gentle  heat,  then  mix  with  the  ,  „  y,    ^^  ^  the  solution   and  the  cell  bas  e»- 

b*MM  t*ttery,  ponms-pot  form.    Five  or  six  ot  solution  of  Mrmioe.  T-lace  ^e  sechras  m  SO  per  hiusted  itself.    The  rino  of  these  oelU  should  ba 

.ttMMlbfnMElMWinringyourbdls.  oant.  ^oohol  for  one  hour,  ttmi  treattbe  reoenll;  ^n^^^t  ,1™  „ot  in  use,  as  the  action  goes  on 

Ton  aiQUBB.  Sltaei  rtammg  solution  nnUl  the  deujed  effed;  u  .^^^^  ^^  ^U  if  yon  are  not  using  it.    TJse  two 

t7«T9t]-Batt«y.-.-nie  best  battery  for  your  P'^"^,Kr''ee  of  f^^^wrthfer  ™  '  L«J»cl'*«ll«'o/yonrboll,  and  you  wiU  have  no 

m«MiBtbeLealanehf.    Use  two  cellS  of  aV  1  Z^T^ ^itin°!J°^tl"J^^^  '"""•■  Tox  HwDM. 

£.    IbaT*  TeriSsd, by  practieal  experience,  that  „f^„ '' '  i^i^^^Ian^^f  L^^^  [76801.1- Battery    for    Bell.-See   answer   to 

^LiSSt'^r^  ^  l^t,'^'^}'-  ^'  """'  StrXZl  tor  about  a  minute,   then  d.i  and  3^^'^t^-  „T'^"°J1:'""..T'%"- "^'''Swl 

■SHMMl  In  «•».    Owing  to  their  oontaimng  more  mnnnt  (>.  lal«.m  «  mnJ     Thii  nraoHui  mvas  two  bichromate  cell  (mlnns  the  acid),  and  is  not  luiteblo 

MtnU  to  b«  aetod  n»n,  and  offering  1   lei.  "w™  ™l1^.S^rilow^?r^^BlMti™  (or  hells.  If  you  poor  a  few  drops  of  sulphuric  add 

Mrnnal  IMlriMOe,  tho  lO  odl.  go  lonmr  with-  S^^'JSrt.W  khoSd  ^bTtfi^S  bull  p^umi  !"»» the  solu&nt  the  beU  wiU  riS^  again  for  a  short 

e«  stts.ti<m,  and  are  more  to  be  dependeS^n  ^i'  q^T^^S  toat^i^'ne^^rtS  «n,e,  but  you  will  have  te  put  \  frejh  s^d  «^ 

L.  T.  Q.  jj2  procossee  R.  Gill  ''■™  7°°  '"''*  *°  "°8p  *"■!  1"  '^^  *^'  "  »™> 

^SSSSfSSSrSiSUSaS^.^  1"        [7.™..KS..ln.ii.    Sotanlaal     S.ollo..:-  5,75^g'ou?£  ^t"  "SS' STSf^ 

MBll^^a  ^mit.  Bllt.  riBot   '  t  ^""^   '"*°   '   watch-glaaa   or    amall   laucet,    aud 

«.,«™,i;UwUmo.baj,j.      ;^"  %;^'S^i±^^ZS^i-X  -■-  Ji'jftSufd'gl^^'.nSll'iS 

a.\^.  noru!.  bteiichad  in  weak  alcohol,  which  dissolves  out  eioess  ^jthout  a  condenser  and  from  Uin  to  liin  spark 

r2Slr^'**y    tor    B^--IJo    ordinary  of  colour  from  any  alcoholic  edulion.     Oood  stain,  ^jh  condenser,  if  eidted by  six  quart ohromio-add 

iMMMMlsfatandaway  ths  best  for  this  puiposo,  are  Bismarck  brown  and  bamatoiylin  lur  double  I^j],  3.  BonOKl. 

ttAwlsMtlie  distUHMi  sle  great  (say,  under  20  staining;   the  hrown  stainiiiB  the  wood  and  the 

^■^ttiN  qnart  edl*  wHl  be  ample  for  three  hiumatoiylia  acting  on   the  living   cell  contents.       [76303.]- Qeoompoaitlon    o'  J^'^.^'I- ^!r^^ 

Sa  BonoNB.  ImnaiM  your  secHon  first  in  one,  nmove,  wash,  Seatli  ia  cansedby  ba 
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ri  voltmeter  babliLn  T  Qklf 
1  uip«re  la  pMi,  and  I 
la  Jut  ftboot  akrer  this 
HM  tfaa  Iwnpa  nra  lit 
taat«d  tha  Toltanatv  oodf 
not  »  galTUMnutn],  aod' 
la   tell  ma  of  ut  bettor 

OOidl  I-UlTIES. 

Iler   aaeattoiLB.— Will 


ir  (■N.H.P.), 

loo  ting  aad  npwudj  for 
U  nppsi  purli  HgDodn* 
I  mil  it  tnj  (or  npaira 
r  a  tow  ot  boUatluoncb 
gD,  kbOTe  Uiin  parti,  at 


[.~Bt  V.  H.  Ocuc 


d,  iiil|ijgit«,  uid 
F.  W.  N.  Idmbcrt  tiMj 

>  i)M  br  J.  Willi. 


J.  Kl«tniok,aS;  B.  T.H. 
Iri  li :— T.  QflHt,  41 ;  f]£ 

r.  I.  Bmia.AiF.ajAk 


Btan^;  S.  Bowluid'i 
HI  Dinctoiia"  loiiaSO 

ncne'i  "  Chew  Pmblenu 
QnH  of  Qtatm  fnHn'lotar- 
York,  two  pliU.  end  It 

o<i  "CbMa  Libiu-r  n 
"  ;    i.  Butat**  "Cheu 

ilnton  H*r  I.  udtlun 


ZHOLISH  KEOHAiaO  AND  WOBLD  OF  SOIEMai:    No.  UOS.  Much  I! 


KutCH  35,  1893. 


ENGLISH  HEOHANIO  AND  WORLD  OT  SOIKNOg:  No.  1409. 


Cjjc   i^ttfilislj   Mttimt 

AND  WOELD  OF  SOIBNCE  AND  AET. 
FRIDAY,  UARCI1'L%  1892. 


?SAOTICAL    XLICTBIC-LIOHT 

mxiHo.-xiv. 

By  F.  C.  AI.L90P. 
Anthor    of    "PracticU    Elactrio-BoU   Fiitiuf;," 
"  Tolophones :  their  CoaaUuctibn  uiil  Fittiug," 
"  Elecbio-Bell  CoDstrucUou,"  £c. 

AmnKiiir  the  Otrculta. 

FIG.  IH  allows  9.  similar  buildlikg  to  that 
ehown  ia  the  last  article,  wired  on  the 
distributing- board  syatem,  frhich  method  of 
Titing  should  be  adopted  in  all  importaat 
imtallationa  where  there  are  a  large  number 
of  lamjjs.  In  the  tigure  the  number  of  lampa 
ihown  is  not,  of  course,  largo ;  nevertheloaa, 
the  principle  oa  trhich  the  circuits  must  be 
nm  will  readily  be  understood.  The  supply 
of  electricity  ia  shown  as  being  derived  from 
the  low-tenaioD  mains  of  au  electric  supply 
Mimpuiy ;  but  the  circuits  would  be  juat 
&e  aaioe  were  the  current  generated  by  a 
^namo  on  the  premiaes,  or  the  transformer 
tjatem  waa  employed. 

In  Fig.  IH  it  will  be  noticed  the  main 
ablea  are  attached  directly  to  the  atreel 
luina,  and,  on  entering  the  building,  pass 
It  once  to  the  double-pole  main  cut-out. 
After  leaving  the  cut-out,  they  paaa  to  the 
Jouble.pole  main  switch  seen  just  above  it, 
md  from  thei-e  the  top  wire  passes  direct  to 
the  distributing  board  in  the  hall,  to  which 
kaid  the  bottom  cablo  is  also  connected 
tttei  paasing  through  the  meter.  At  the 
diittilnitin^  board  in  the  hall  the  one  circuit 
jplits  up  into  three,  the  first  feeding  the 
limpe  oa  the  ground  floor  and  basement, 
tha  Hcond  those  on  the  first,  and  the  third 


ing-lamp  attached.  lu  No.  1  bedroom  there 
is  a  flexible  pendant  fltting  controlled  by 
a  switch  placed  just  inside  the  door.  The 
third  circuit  starts  from  the  two  ton  blocks, 
and  runs  up  to  the  top  iloor  supplying  the 
lamps  in  bedrooms  No,  2  and  No.  li.  In 
most  installations  there  would  be,  of  course, 
a  large  number  of  lamps  on  each  floor,  and 
a  double-pole  cut-out  would  then  have  to  be 
placed  at  each  point  on  the  figure,  where  the 
brantJi  wires  leave  the  upright  mains. 

TestluK  the  Wlrinr. 
After  the  wiring  of  a  building  is  finished, 
and  before  any  of  the  awitchea,  cut-outa, 
fittings,  &c.,  are  erected,  the  vhole  of  the 
wiring  must  be  carefully  tested,  first,  for 
insulation,  second,  for  the  continuity  of  the 
different  circuits.  The  iiiai'l'ilimt  of  acircuit 
is  its  power  of  preventing   the  escape  of 


will  the  house  bo  connected  on  to  the  mains. 
That  Uie  insulation  of  the  wires  from  earth 
should  be  good  ia,  of  course,  of  great  import- 
ance to  them,  for  it  ia  of  little  use  trying  to 
maintain  a  high  insulation  of  the  plant  at 
the  generating  station  if  the  wires  at  the 
rs'  houses  are  faulty.  The  test  by 
laeis  of  the  supply  company  is  not 
made,  ^however,  until  the  installation  is  com- 
plete, at  which  time  also  the  inspector  from 
the  insurance  company  usually  goes  over  the 
installation,  and  will  frequently  insist  that 
certain  alterations  are  made  before  hie  com- 
pany will  insure  the  pi-emises. 

It  ia  advisable,  however,  for  the  contractor 
to  have  a  special  testing  set  always  at  hand 
during  the  wiring,  and  to  test  the  circuits 
both  for  inxidiilivn  and  coiithi'iiti/  from  time 
to  time  aa  the  wiring  proceeds.  To  test  for 
continuity,  an  ordinary  linesman's  deteotor 


fig,  32  Art.  VI. ,  and  is  arranged  as  follows : 
—The  right-hand  cable  connects  directly  on 
to  a  heavy  strip  of  brass,  at  about  2in.  from 
riiich  on  the  nght  are  fixed  three  separata 
Uoeks,  also  of  broaa.  To  these  three  blocks 
m  joined  one  ol  the  wires  from  each  cii- 
fltiit,  and  the  blocks  connecUd  to  the  main 
bnu  atrip  by  lead  fusea.  The  left-hand 
ttblatnaeea  to  a  similar  strip  of  brass  to  the 
light-nand  one,  and  between  this  strip  and 
tM  blooka  tor  connecting  the  second  wire 
baa  the  three  circuits  are  interposed  three 
nitiitiea  and  three  fuaoa,  one  for  each  cir- 
«ilit  It  will  thus  be  seen  there  ia  a  fuae  in 
luth  the  negative  and  positiva  wires  of  each 
drcuit,  and  alao  a  switch,  ao  tiiat  the  lights 
M  each  floor  can  be  turned  off  and  on 
Mfuately.  Uiatributiug  boards  are  usually 
■uimted  on  a  slate  base,  and  inclosed  in  a 
nliahed  mahogany  case  with  gloss  front,  the 
lid  bAng  so  arranged  that  it  can  be  readily 
OMoed  to  turn  oS  the  switches  or  renew  the 

&M. 

The  first  circuit,  it  will  be  seen,  starts  from 
ttt  two  bottom  blocks  of  the  distributing 
Intid  and  passes  to  the  dining-room,  in 
i4uch  there  IS  shownathroe-lightadjustable 
ptndant,  with  ailk  ahade,  aa  a  centre  light. 
Other  lights  are  not  shown ;  but,  of  course, 
itvill  be  readily  underatood  that  as  many 
ligkta  as  required  could  be  fi^ed  so  long  as  a 
luge  enough  wire  ia  uaed.  The  wires  food- 
ing  the  light  in  the  kitchen  tap  off  just  out- 
mit  the  dining-room  door  and  pass  down 
tlirough  the  double-pole  cut-out  to  the  bose- 
Baot.  The  second  circuit  starts  from  the 
tiroMcond  blocks  of  the  distributing  boud, 
ud  nms  up  to  the  top  of  the  firdt  Iloor  to 
feed  the  drawing- room  lights,  and  alao  those 
is  bedroom  No,  I.  In  the  drawing-room 
dure  is  a  three-light  electroher  in  the 
CMitie,  with  single-light  brackets  round  the 
Vills,  each  bracket  being  controlled  by  a 
nparate  switch.  On  the  right-hand  side  of 
tte  room  is  shown  a  wall-plug,  with  lead- 
yott.  liT^Mo.  140S. 


electricity,  and  by  eontinuitii  ia  underatood 
the  completeuess  of  the  metallic  path  for  the 
current.  Of  the  two  testa,  the  insulation  one 
is  by  far  the  moat  important.  A  high  insula- 
tion on  testing  is  the  oe^t  guarantee  that  the 
installation  haa  been  carried  out  in  a  proper 
and  workmanlike  manuer,  and  in  addition  to 
a  geueial  look  over  the  iustaLlutioa  (from 
which,  by  the  woy,  very  little  can  be 
gatheied),iB  the  only  means  the  lira  ineurauce 
companies  have  of  protecting  themselves. 
Where  the  supply  of  electricity  is  derived 
frum  the  mains  at  an  electric  supply  com- 
pany, as  in  Figs.  1  l;l  and  114,  the  engineers 
of  the  compauy  will  Uiemsolvos  make  a  test 
for  insulation,  and  should  this  not  come  up 
to  their  standard,  under  no  circumstances 


with  a  LeclanohO  will  be  sufilcient,  the  oell 
aaddeteotor  being  momentarily  joined  onto 
the  ends  of  the  circuit  to  be  .tested,  when,  if 
it  is  complete,  a  deiluction  will  be  obtained. 
This  will  not,  of  course,  prove  that  the  ur- 
cuit  is  perfect,  as  there  might  be  a  high 
resistance  cotineciiuii  through  which  the 
galvanometer  will  give  a  deflection,  but 
which  would  beat  up  nben  the  current  is 
turned  on.  Such  o.  luult  an  this  could  only 
be  surely  lin'atud  by  itmaiiw  of  a  Wheatstone 
bridge,  for  the  method  of  using  which  the 
reader  is  referred  to  Article  V.  of  "  Fraotical 
Electrical  lusting."  It  care  ia  token,  how- 
ever, to  see  that  all  caniiectioue  are  properly 
made,  this  fault  will  be  very  unlikely  to 
occur,  or,  if  it  is  present,  becomes  mauteat 
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ft  few  minutes  after  tlie  cuitent  ia  first 
toriMd  on. 

To  tMt  for  insulation  «  portaUe  testing  set 
of  tlie  form  shown  in  Fig.  115  will  be  found 
TOy  oonTBsient.  This  aet  oonaiats  of  an 
8-mU  testing  battery  complete  in  box  seen 
to  theleftof  the  figure,  and  a  verr  M°^tive 
aetatio  galTanometer  seen  to  the  right.  The 
galvuiometer  is  wound  vith  rery  fine  wire, 
the  coil  tuning  a  resistance  of  1,000  ohms, 
and'the  needle  is  pivoted  in  jewelled  centres. 
It  is  fitted  with  a  controlling  magnet  by 
means  of  which  its  sensitiTeness  oan  be 
varied,  and  a  leather  case  and  strap  are 
naually  provided,  as  shown  in  the  figure,  so 
that  it  con  be  slung  round  the  shoulders. 
Such  a  galvanometer  is  ver^  sensitive,  and 
with  the  battery  shown  will  give  a  deflection 
through  manv  thousands  of  ohms. 

The  method  of  uaiug  the  instrument  is  as 
follows:  To  test  the  insulation  between  the 
wiresond  "  earth,"  first  set  the  galvanometer 
in  a  perfectly  Jevelplaoe,  and  adjust  so  that 
the  mdicating  needle  points  to  aan>.  Then 
connect  one  pole  of  the  battery  to  "  earth," 
the  other  to  one  terminal  of  the  galvano- 
meter, and  to  the  remaining  terminal  of  the 
galTanometer  j  oin  one  end  of  a  short  length  of 
wire  and  touch  the  other  on  to  the  conductor 
tobetested.  It  alargedeflectionisobtained, 
such  as  throws  the  needle  right  over,  the  insn- 
lation  is  defective  ;  and  in  proportion  as  the 
deflection  is  less,  the  better  is  the  insulation. 
I'revioua  to  making  the  test,  however,  it 
must  be  seen  that  au  the  ends  of  the  circuit 
are  free,  and  not  in  contact  with  any  of  the 
Tails,  floors,  Ac.    Tlw  ends  of  the  switch 


wires,  cut-out  wires,  &c.,  should  be  bent  so 
that  they  remain  suspended  in  the  air.  To 
test  for  insulation  between  the  two  mains, 
first  see  that  all  the  positive  and  negative 
wires  at  the  different  puis  of  the  circuit  are 
disoonneofed  from  one  another,  and  having 
set  the  galvanometer  level  as  before,  connect 
the  two  ends  of  the  oombination,  the  one  to 
the  positive  main,  and  the  other  to  the  negs* 
tive.  If  no  defiection  is  obtained,  the  insu- 
lation may  be  oousidered  satisfactory. 

An  excellent  testing  set  has  recently  been 
placed  on  the  market  which  is  laoidly  coming 
into  general  use  for  testing  electric  light 
wiring.  It  at  once  reads  ofTon  the  dial  the 
insulation  of  the  oircnit  tested,  and  is  so 
simple  end  easily  manipulated  that  any  lines- 
use  it.  This  set  Bod  also  the  method 
it  is  iUustratedin  Fig.  llii.  Oo  the 
right  oFthe  figure  is  a  special  portable  mag- 
neto-generator, enabling  100  to  200  volts  to 
be  obtained  bv  turning  the  handle  at  a 
moderate  speed.  This  is  ooupled  up  to  an 
Evershed  patent  ohmmeter,  to  which  also  the 
ends  of  the  circuit  are  likewise  connected, 
and  on  turning  the  handle  of  the  generator 
the  needle  of  tne  ohm-meter  will  indicate  on 
the  dial  the  exact  insulation  resistance  in 
ohms  of  the  circuit  tested.  To  use  the  set : 
Connect  the  +  terminal  of  the  magneto- 
generator  to -i  terminal  of  the  ohm-meter, 
and^terminalof  the  generator  to  the  —  ter- 
minal of  the  ohm-meter.  Couple  up  the  two 
ends  of  the  circuit  to  the  "line"  and  "earth" 
terminals  of  the  ohm-meter  as  shown  in  the 
figure ;  then  turn  the  handle  of  the  generatoi 
and  oboetre  the  deflection  of  the  needle  on 


the  dial.  It  the  switch  (seen  at  the  back 
put  of  the  ohm-meter)  is  on  the  contact 
marked  B,  the  reading  must  be  taken  on  the ' 
scale  B,  and  will  be  in  (/wi'mii'h  of  ohms. 
1  the  contact  maiked  A  the  reading  must 
be  taken  on  the  scale  A,   and  will  be  in 

ilh'o„s  of  ohms  or  megohms. 

As  regards  the  proper  insulation  resistance 
for  electric- light  circuits,  the  rule  ieeuod  by 
the  Phcnix  Fire  Olliue  is  as  follows  i— "  For 
installations  working  at  21)0  volts  or  under 
divide  12'5  megohms  by  the  number  of 
lights,  and  the  resuLt  I'hould  be  the  minimum 
insnlation  resistance."  This  is  for  continuous 
currents.  If  the  current  is  alternating  the 
insulation  resistance  should  be  doubled.  In 
the  subjoined  table  is  given  the  minimum 
insulation  resistance  for  the  different  siES 
iuHtaUations  worked  out  according  to  this 

No.  of  lislits.  iDsnlalioD  lanstance  in  oluas. 

25° 600,000 

50 250,000 

100 ii4,ooo 

;W0   ■26.000 

1,000  12,000 

The  hu-Ker  the  number  of  lights,  the  more 
extended  becomes  the  surfaoe  of  insulating 
material,  and  therefore  the  more  difficult  it 
becomes  to  keep  up  the  insulation.  Wo 
have  a  somewhat  similar  analogy  in  the 
diatributien  of  water  or  gas  through  a  net- 
work of  pipes,  when  there  is  only  a  small 
amount  of  piping  the  leakage  along  the  pipes 
will  be  but  small ;  but  this  _  leakage  will 
inereasa  as  the  network  of  pipes  extends. 
The  minimnm  insolation  resisbuioe  allowed 
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j_  tha  FtuBiiiz  Firo  Offioe  ia,  it  miut  be  ad- 
litted.  Tell  od  the  safe  Bide ;  but  thia  i> 
Teferable  to  putting  it  low,  as  the  insulatioi 
t  anj  electric  light  iuatallation  will  alwaji 
and  to  decrease  rather  thao  improve. 
The  wiring  of  a  building  will  aIwBiTB  shon 
higher  iosulation  before  the  erection  of  tht 
witches,  cut-outa,  and  fittings  thfn  whei 
he  instiilktion  is  complete.  The  reason  oi 
bis  ia  obvious,  for  when  the  switches 
olden,  Ac.,  are  erected,  the  numeroiu  end! 
1  tha  circuit,  which  before  were  merely  endi 
f  insulated  wire,  bsoome  expanded  out  intt 
u'ga  metal  plates  [such  aa  the  metal  partj 
(  switohee,  out-outs,  and  holders),  thoB« 
aimectad  to  the  nentiTe  wires  being  in  rerj 
lose  proxtmitj  to  Ukose  joined  to  the  nega- 
.va.  Hence  the  importance  of  using  onlj 
iu]hmitaliee,ent-onta,  &o.,thataTeproperl] 
ensued,  hare  goodporo^ain  basea,  and  arc 
'ell  made. 


ara  of  }{□.  wood.  Starting  from  the  top,  theflnt 
horizontil  licsa  ghov  where  the  bottom  of  the 
cigar  cupbo&id  comei,  which  is  Bin.  from  the 
top.  The  next  is  the  top  of  the  drawer,  ISin. 
from  the  cupboard.  The  drawers  are  3in.  deep, 
■o  the  bottom  of  the  drawer -box  cornea  Sin. 
below  the  top,  and  the  narrow  shelf  (4in.  wide) 
ia  flied  Sin.  below  the  former.  The  double  lines 
indicate  also  that  grooves  are  cut  in  the  sides  for 
the  different  shelves  to  fit  into,  and  allowing  Jin. 
wood  all  through,  the  grooves  should  be  cnt  ratber 
less  to  allow  tor  planing. 

There  is  no  back  beyond  the  frame  for  the 
looking-glass,  whioh  &U  between  the  bottom  of 
the  cigar  cupboard  and  the  top  of  the  drawer- box. 
The  doors  of  tha  ci^  cupboard  fit  finsh  with  the 
front  edge  of  the  udea  and  between  the  top  and 
bottom  of  same,  and  being  Jin.  thick,  this  u  cut . 
out  of  the  sides  as  shown  m  Fig.  2.  The  top  ot 
the  cupboard  is  screwed  on  to  the  sides,  and  is 
Itt.  9ia.  long.  All  the  shelves  Bt  ieiatm  the 
sides  in  the  grooves,  and  so  aie  proportionately 


L  SXOXXR'B  CABINHT.   AVS  HO\V 
TO  XAXE  IT. 

A  9  a  saioker,  I  have  oftan  felt  the  want  ot  t 
ex.  [toperreceptacls  toksep  my  pipes,  Ac.,  tc 
0WW  whara  to  find  a  partjoolar  brasrite  wliai 
•sated,  not  to  msntioa  the  oharacter  one  gets  ol 
jrfng  untidy  by  having  pipes  and  tobaooo  any- 
■bn  and  evvywfaare,  so  that  I  determined  U, 
nska  a  proper  cabinet  where  there  ahonld  b( 
a  phos  va  everything,  and  evaryUiing   in  iti 


shown  In  Fig. 

Um  idea  may  be  of  soms  use   ia  other 


pha<^  with  the 
[  trwt  U»  W<_  _ 

B^m.  It  is  also  sometimes  difficult  when 
•tKng  to  give  some  particular  friend  (male,  ot 
BBSS)  a  prsaent,  and  it  he  be  a  smoker,  I  feel 
lis  thst  snch  a  present  as  a  "  smoker's  cabioet  " 
•sold  be  vety  mnch  appreciated.  The  top  ot 
■scaUset  is  tatended  for  keeping  clgsrs,  theie 
nag  soffidsnt  space  to  hold  two  boxes  inclosed, 
rtthtwo  dooiB  meeting  in  the  centre.  Below  on 
•Ihw  side  ara  fixed  two  shelves  or  racks  for 
■pss.  Next  come  a  shslf  and  three  drawers  ; 
■a  *»  eigarrttea,  the  other  two  I  use  for  tobacco, 
m  bring  aU  lined'  with  tIntoU,  and  fitted  with 
■^  BOsa  to  keep  the  tobacco  (whieh  is  put  in 
HSri  and  the  dgarattea  fresh  ;  and  again,  below 
sislsaaamw  shelf  for  ash-trays  or  any  oddn 
i4  sods.  At  the  back  of  the  cabinet  is  a  look- 
W|Bbas  whioh  tends  to  brighten  the  whole 
Mg  nj»,  ad  at  the  top  a  piece  of  carved  work, 
rwbatis^ksown  as  a  cabin  et  top. 
nis  bong  an  addition,  the  measurements  I 
M  will  not  inelode  this.  The  height  is  ^ft  Sin. 
■tacme,  width  Ift.  9ia.,  depth  eio.  Fig.  2 
wwi  a  plan  of  the  left  huid  side.     Th^e  sides 


in  the  top  and  bottom  of  dtawer-boi.  The 
advantogee  of  the  grooves  are  that,  pro' 
viding  the  shelves  and  partitions  fit  tightly,  I 
little  thin  glue  and  a  few  fine  brads  art 
sufficient  to  hold  all  the  parts  together  firmly, 
and  so  saving  onrightly  joints,  the  beads  cd  the 
brads  being  well  pnnched  in.  The  top  is  the 
only  exception,  this  being  screwed  onto  the  sides. 
The  sides,  shelves,  &c.,  having  been  prepared 
and  all  ready  for  fixing,  the  frame  tor  Uie  glass 
should  next  be  made.  Of  courjo  a  plain  back 
can  be  substituted  for  the  glass  if  preteired  ;  bat 
the  latter  certainly  in  preference  to  my  idea. 
The  fiame  measures  18in.  by  13in.,  as  thin  as 
possible,  say  Bin.  thick  and  liin.  wide.  Two 
strips,  about  3n.  long  each,  is  the  easiest  way  to 
make  it,  the  eitnt  length  allowing  far  the  mitrea. 
The  front  of  the  strips  should  have  a  triple  bead 
nm  down  them,  whldi  is  done  so  easily  with  a 
"  bead  router,"  the  back  of  the  strips  being 
rebated  to  take  the  glass.  Silver-plate  glass  is 
genoally  about  fin.  thick,  especially  when  the 
edges  an  b«vell«d-HUid  which  I  would  recom- 
mend  for  ttda  cablaet— so  the  depth  ot  the  rebate 
Qiast  be  accordingly.  Having  cut  the  mitrea, 
and  to  insnra  them  being  true,  cat  them  in  s 
mitre  block,  ghie  the  joints,  and,  in  addition, 
ran  a  long  brad  through  each  comer.  The 
frame  being  made,  the  caUnet  should  now  be  put 
together.  First,  fix  all  the  shelves  into  the 
grooves,  and  glue  and  brad  tbem.  Next  fit  the 
frame  in,  and  fix  it  with  screws  at  the  top 
through  the  bottom  of  dgar  capboard,  and  witb 
two  brads  from  each  side,  then  screw  on  the  top. 
The  glass  itself  is  the  last  tbiog  to  fit,  after  the 
calunet  is  polished,  varnished,  or  enai  "  ' 
the  case  nuy  be. 

Next  I  would  draw  attention  to  the  doors,  each 
measuring  Sin.  by  6in.  They  are  too  thin  to  be 
made  up  in  the  usual  way  by  tenons  and  mortises, 
and  it  made  of  a  single  piece  ot  wood,  tlie  chances 
are  they  would  twist  or  warp,  so  that  in  a  little 
tima  they  would  look  ai^thing  but  {is  they 
should  ;  BO  they  are  what  I  call  "  made  up  "  as 
follows: — Cotoot  two  pieces  Bin.  by6in.  1^  |in. 
thick,  and  on  to  each  of  these  is  tiied  a  frame 
l^in.  wide,  Jin.  thick,  with  mitred  comers.  The 
gtain  of  the  tiack  piece  should  run  horizontally, 
and  the  grtun  ni  the  end  pieces  of  the  frame 
ninning  vertically  will  prevent  any  warping, 
and  the  doors  will  appear  as  though  th^  con- 
sisted  of  a  frame  and  a  centre  panel  (see  Fig.  3). 
It  is  as  well.  I  find,  when  making  the  doors,  to 
cut  them  full  large,  and  fit  Ihem  after  they  are 
made  up.  The  cupboard  van  be  divided  in  the 
centre  if  preferred,  in  which  case  one  door  would 
shut  against  the  partition,  and  secured  by  small 
Suah  bolts  let  into  its  edge.  If  no  partition  is 
pnt,  a  small  piece  of  wood  fixed  top  and  bottom 
(or  the  doors  to  shut  against  will  do,  the  outer 
door  being  fitted  with  a  small  brass  cupboard 
lock.  The  bandies  for  the  cupboard  and  drawers 
ire  small  fancy  drop  bandies  obtained  at  any 
::abioet  ironmonger's.  The  drawers  ace  nearly 
Kjuare,  6Jin  by  6in. ;  but  of  course  these  measure- 
[nents  must  not  be  taken  aa  certain ;  each  front 
ihould  be  fitted  sepamtely,  and  fit  well. 
Ihere    is    notbing     about     tbi:     const  ructiun 


it    the 


JO  into  detKilH,  the  only  thing  being  that  they 
ire  fitted  with  lids,  as  mentioned  before,  and  to 
lo  this  a  rebate  \\a.  deep  should  be  cut  in  the 
«p  edge  ot  the  sides  and  back.  Tbe  drawers 
ire  llin.  deep :  fronts  of  }in.,  and  sides  and  back 
jf  }  wood.      Tbe  lid    to  fit  into  tbe  rebate  is 


simply  a  plain  piece  ot  wood  |  thick,  with  a 
loose  ring  screwed  in  the  centre  to  lift  it  off  ly. 

The  drawers  should  be  Uned  with  tinfoil,  as  all 
smotcers  know  the  tobacc6  will  then  keep  its 
freahneas  and  flavour.  Tbere  being  no  bach  to 
the  cabinet,  small  slips  of  wood  wUl  sofhce  for 
the  drawers  to  shut  against. 

Tha  pipe-racks  on  each  side  are  Sin.  long.  Sin. 
deep  in  centre,  (tiee  Fig.  5,  in  which  is  included 
tha  bracket  for  holding  the  rack.  Sin.  by  2{in., 
flnt  screwing  the  bracket  to  it  and  afterwards 
iBcnwlDg  the  bracket  to  tbe  side). 

Olass-plates,  four  in  number,  two  at  the  top 
and  one  on  each  side,  wilt  be  sufficient  to  hang  the 
catonet  by.  The  fancy  carved  top  is  an  adiStion 
that  I  am  unable  to  attain  to  at  present,  so  I  have 
to  porchass  this.  Tbe  Iland-Carved  Wood 
Company,  46,  Gray's  Inn-road,  W.C,  supply 
these  tops  in  various  patterns  and  woods;  the 
price  for  the  one  shown,  I  think,  was  3s.  The 
cabinet  I  have  made  in  yellow  deal,  and  snainelled 


y 


K'  IS,  and  shall  vaisish  it,  which  I  th^  will 
k  weU.     If  cost  is  not  an  object,  oak  or  walnut 


woods  bv  using  yellow  pine  and  the  lespeotivs 
stains.  If  varnishing,  I  do  not  reooaunsnd  spirit 
varnishes ;  there  is  nothing  better  than  copal,  or 
for  white  paint  clear  crystal  varnish. 

The  looking-glass  is,  I  have  ssid,  put  In  laat 
of  all,  with  a  thin  back  screwed  over  it.  The 
glass  itself  is  cheap  enough ;  the  bevelling  latbsr 
--■^-  *-  the  cost,  but  is  worth  the  extra,  I  am  sore. 
8.  Walter  Ksvcomb. 


A    NIW    H3TH0D    07    MAEINa    A 

XABLl. 

THE  foUowing  suggestions,  nnce  incorporated 
in  a  patent,  are  specially  dedicated  to  the 
relief  and  help  of  amateur  carpenters,  who  know 
what  it  Is  to  struggle  with  mortise- and -tenon 
joints.  By  this  method  of  oonstroctian,  which  is 
also  applicable  to  a  number  of  other  artioles, 
tables  of  three,  four,  or  other  number  ot  legs  may 
be  readily  constructed  without  such  tenons  and 
mortises.  Iiet  me  premise,  first  ot  all,  in  what 
tbe  difficulty  usually  lies,  and  then  I  can  clearly 
explain  how  it  is  to  be  remedied.  To  those— and 
their  name  is  Legion — who  are  not  adepts  with 
the  plane,  it  is  a  veiy  difficult  job  to  square  up 
truly  the  tour  pieces  intended  for  the  table-legs. 
If,  however,  the  surfaces  happen  to  be  in  wind- 
ing, this  error  is  conveyed  to  the  mortiae,  and  the 
pieces  forming  Uie  rails  by  which  the  legs  are 
connected  together  do  not  stand  at  right  angles 
)  another.  The  entire  frame  is,  in  oonse- 
quenoe,  out  ot  square,  and  no  strainina;  or  ad- 
justing will  rectify  the  error.  But  if,  by  can, 
the  legs  are  planed  up  true  and  are  accurately 
squared,  tha  secnnd  difllculty  interferes  with  a 
satisfactory  resalt.  The  mortises,  which  do  not 
penetrate  through  the  entire  thickness  of  the  leg, 
and  cannot,  tberefore,  be  mtirked  on  both  sidm, 
lUst  depend  tor  accuracy  upon  the  skill  of  <  he 
workman.     If  out  very  slightly  out  of  the  per- 
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pendicular,  ihey  will  again  throw  the  frame  oat 
of  square.    If  this  is  the  case,  no  sabseaaent 
trimming  is  possible,  as  it  simply  makes  a  loose 
fil  and  glae  and  packing  will  never  make  a  good 
joint.   A  third  possibility,  which  is  not  unknown 
even  in  tnide  furniture,  is  splitting-out  the  mor- 
tise by  driving  in  the  tenon,   especially  as  the 
litUe  bit  1^  after  both  mortises  are  cut  is  quite 
incapable  of  much  resistance,  and  forms  alwavs 
a  weak  spot  in  this  mode  of  construction.    The 
plan  now  proposed  it  to  use  sockets  of  cast-iron 
or  brass  (Fift.   1),  with  wing- plates  at  right 
angles  to  each  other  for  a  four-legged  table,  or 
at  angle  of  60^  for  a  three-legged  one.    The 
sockets  to  be  of  square  or  round  section  to  receive 
a  tenon  suitably  formed  at  the  top  of  the  leg. 
The  nde  rails  then  become  mere  flat  strips  planed 
to  meet  at  the  comer  with  a  mitred  joiut,  and 
these  are  to  be  secured  by  short  stout  screws  put 
through   countersunk    holes    from    inside   the 
wing-plates.     The   ironwork   is   thus  entirely 
conoesled.      There    is     neither     mortise    nor 
tenoQy    and    the     framework    can    be    easily 
and    rapidly    put    togethur.    In   cases,    how- 
ever,   of    ornamental  furniture,    these  castings 
may  be  of  brass,  to  show  outside  the  rails,  and 
may    be    attached  to  the  latter  by  bolts  with 
square    or  other  shaped  heads;    or,  again,  the 
iron  ones  may  be  specially  shaped,  and  used  in  a 
similar  way,  and  decorated  by  painting  (Fig.  2.). 
But  in  each  case  the  principle  is  the  same — ^viz., 
to  do.  away  with  tenoned  fitting,  and  produce 
with  ease  and  rapidity  the  framework  of  tables 
and  other  articles  of  furniture.    The  plan,  fully 
carried  out,  is  to  have  castings  made  in  sets  of 
standard  sizes,  so  that  they  may  be  kept  in  stock 
at  the  ironmonger's.   It  is  always  possible  for  an 
amateur  to  buy  table-legs  ready  turned,  if  he  is 
not  capable  of  doing  that   work  himself,   and 
nothing  will  be  easier,  if  he  can  handle  tools  at 
all,  than  to  make  his  own  tables  in  this  way.   The 
jdan  is  not,    however,    dedicated    to    amateurs 
alone,  as  the  method  is  specially  applicable  to 
the  oonstruction  of  furniture  for  exportation,  as 
the  parts  can  be  cut    out  and  fitted  at  home, 
numbered,   and  put  together  on  arrival,  saving 
much  room    in  packing.    Then,  again,  we  all 
know  that  If  a  chair- leg  gets  broken,  it  is  neces- 
sary now  to  take  apart  the  frame  to  renew  it, 
whereas    all    that    would   be    needed    in    the 
present     case     is    to     knock    it    out     of    its 
socket,    and    insert    a    new  one.     In  the  im- 
proved   pattern    the    socket     is    strengthened 
oy  a  flange  like  Fig.  3,  with  countersunk  holes, 
by  which  the  top  of  the  table  can  be  attached  ; 
and  for  larger  work  such  flinge  is  repeated  at  the 
bottom,  80  as  to  preclude  all  possibility  of  splitting 
the  socket  on  inserting  the  tenon  of  the  leg.    I 
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may,  however,  remark  that  if  such  socket  is  pro- 
portionately deep,  there  is  never  any  reason  for 
usinff  force  if  the  tenon  i»  properly  fitted,  and  a 
coujue  of  pins  inserted  in  h<Mes  made  for  the 
purpose.  It  is,  however,  a  capital  plan  to  paint 
them  over  with  white-lead  be&re  insertion,  as  it 
adds  greatly  to  their  stability.  The  Britannia 
Co.,  of  Colchester,  are  making  arrangements  to 
supply  these  sockets,  and  will  almost  immediately 
have  some  of  the  smaller  ones  for  sale  suitable  for 
light  occasional  tables.  The  sockets  will  be  2^in. 
deep,  liin.  square,  and  will  have  3in.  wmg 
plates.  Other  sizes  will  follow  as  soon  as  the 
founder  has  made  an  experiment  or  two  as  to  cost 
of  construction.  It  is  proposed  to  experiment 
likewise  upon  the  possibility  of  constructing 
them  of  wrought  or  malleable  iron.  That  will 
depend  upon  sufficiency  or  otherwise  of  demand. 

0.  J.  L. 


PSAOTICAL    KICROSCOPT   FOE 
8TUDEHT8.-XXV.* 

By  FaxDERicK  Davis,  ]^.8c.',  Associate  of  the 
Pharmaceutical  Society,  &c 

IN  treating  the  division  of  the  HoUusooida  to 
which  the  name  of  Braohiopoda  has  been 
applied,  we  shall  content  ourselves  by  merely 
denning  the  general  characters,  not  because  they 
fail  to  be  of  interest,  but  from  the  fact  that  few 
specimens  are  lik^y  to  be  met  with  by  the 
student.  Perhapa  the  two  species  most  likely  to 
be  met  with  are  the  '*  beaked  lamp-shell "  and 
the  *'  snake-head  lamp-shell,''  oearing  the 
scientific  names  respectively  of  Crania  norvagica 
and  Terebratula  caput  serpentis. 

The  brachiopoda  are  essentially  sea  animals, 
and  take  the  name  from  the  *'  arm-feet "  which 
are  possessed  by  idl  the  species.     We  find,  how- 
ever, these  '*  arm- feet "  do  not  aid  the  animal  in 
any  way  connected  with  locomotion,  because  the 
haoits  of  these  creatures  are  averse  to  such  a  pro- 
cess, for,  generally  speaking,  we  observe  them 
attached  by  a  byssus,  foot-stalk,  or  pedicle  to  some 
fixed  object,  such  as  rock,  at  the  bottom  of  the 
sea.    The  greater  number  of  these  species  have 
two  shells,  the  dorsal,  or  under,  being  almost  flat ; 
whilst  the  upper  is  convex.     The  two  valves  are 
fixed  or  locked  together  by  means  of  long  pro- 
jecting teeth,  which  fit  one  into  the  other  with 
great  accuracy,    so  much  so  that  it  is  almost 
impossible  to  open  the  shell  with  ordinary  force. 
Internally  we  find  the  shell  or  valves  are  held 
together  by  strong    muscles  called   **  adductor 
muscles,*'  which  probably  account  for  the  great 
force  required  for  this  operation.     We  shall  be 
in  a  better  position  to  understand   this  after 


studying  the  Mussel.  Within  the  shell  we  find 
an  outer  covering  called  the  *' pallium,'*  or 
mantle,  and  it  is  assumed  the  aeration  of  the 
blood  takes  place  here.  The  animals  for  this- 
reason  have  been  called  by  some  **  Pallio- 
branchiata,''  or  mantle -breathers.  The  only 
remaining  point  we  need  dwell  upon  is  the 
arrangement  of  the  nervous  system  in  connection 
with  the  i^uscles,  for  in  this  respect  the  animal 
appears  to  be  endowed  more  freely  than  many 
higher  types  of  organism,  such  as  the  Conchif  era. 
The  nervous  system  is  simple,  the  chief  ganglion 
being  found  in  front  of  the  stomach.  The  con- 
nection, however,  with  the  muscles  is  most 
complex,  and  should  the  student  have  the 
opportunity,  he  will  do  well  to  make  a  minute 
examination  in  this  respect.  The  accompany- 
ing diagram,  which  is  taken  from  life,  will 
serve  to  give  an  idea  of  the  shell  and  part  of 
the  internal  structure.  From  a  fancied  resem- 
blance to  the  lamps  we  see  depicted  in  relation  to 
the  parable  of  the  Ten  Virgins,  the  Brachiopoda 
have  been  called  tiie  ''EiuBtern  lamp  animal." 
The  mussel  obtained  from  the  sea,  or  its  cousin, 
the  fresh*  water  mussel,  will  do  well  to  illustrate 
the  division  known  as  Lamellibranehiata,  and  as 
a  specimen  is  easily  obtainable,  we  purpose 
examining  this  bivalve  minutely.  The  mussel  is* 
an  anodon,  and  is  scientificiJly  termed  Anodonta 
vulgaris.  The  sub- kingdom  to  which  it  belongs 
is  MoUusca,  and  its  claM  Lamellibranchiata,  the 
latter  term  being  applied  because  the  gills  are  in 
plates.  Externally  we  find  the  shell  or  valves, 
attached  one  to  the  other  by  a  strong  elastic  liga- 
ment. The  animal  is'further  endowed  inteniiuly 
by  very  powerful  muscles,  which  are  capable  of 
keeping  the  valves  toffether,  thus,  if  desired 
closely  guarding  its  body  from  any  intruder  into- 
the  shdL  Generally,  however,  we  find  the 
valves  are  a  little  way  open,  or,  as  some  say, 

Sping ;  but  in  times  of  danger  the  moUusc  closea 
e  shell  and  defies  entry  to  outsiders.  Immedi- 
ately within  the  shell  we  have  a  layer  known  a» 
the  pallium  or  mantle ;  this  envelops  the  bodv, 
we  may  also  observe,  the  foot,  in  front  the- 
mantle  separates ;  but  throughout  the  other  puts- 
of  the  shell  the  mantle  remains  intact,  forming 
a  kind  of  membranous  bag  in  which  the  gelati- 
nous body  of  the  creature  resides.  The  shell  is- 
secreted  by  the  outer  layer  of  the  pallium,  and 
consists  principally  of  carbonate  of  oddum  ;  it  is- 
arranged  in  sto'aa.  The  outer  layer  or  cuticle  of 
the  shell  is  of  the  same  composition,  but  appears 
also  to  be  possessed  of  little  cells ;  the  nuddle 
layer  is  distinctly  laminated,  whilst  the  inner  is 
composed  of  the  substance  known  as  nacre — 
that  is,  CaCo, — interspersed  with  little  tubulee 
from  the  pallium  or  mantle.  The  microscopist 
should  obtain  a  very  thin  section  of  the  shell  and 
examine  it  both  longitudinally  and  transversely. 
The  plates  form  a  pretty  object,  the  beauty  being 
more  apparent  if  the  polanscope  be  attached  to 
theiosteument.  If  we  consider,  for  purposes  of  con- 
venience, the  shell  to  consist  of  two  valves  or  lobes,, 
we  shall  observe  in  the  dorsal  or  hinder  portion 
the  umbo— this  is  always  turned  to  the  mouth, 
and  just  outside  it  we  have  the  strong  Ugament 
previoui^y  mentioned.  My  meaning  will  b& 
understood  by  referring  to  the  diagrams.'  Thi» 
liffament  is  kept  constantly  on  the  stretch  by  the* 
adductor  muscles  within  the  shell— a  fact  whicL 
will  be  better  appreciated  when  we  have  studied 
the  position  and  insertions  of  these  muscles. 
The  shell  grows,  of  course,  from  the  inside^ 
being,  as  we  found,  a  secretion  from  the  mantle ;. 
but  these  layers  are  not  produced  really  one  imon 
another,  but  each  layer  extends  a  little  furtner 
forward  than  its  predecessor,  something  like  the 
tiles  upon  the  house,  to  which  the  term  imbri- 
cated is  applied. 

Inside  the  shell  we  have  a  depression  which  » 
termed  the  pallial  impression.  This  is  produced 
by  the  attachment  of  the  pallium  along  th» 
portions  where  this  mark  occurs.  We  have,  in 
addition,  other  marking,  in  fact  almost  cavitiee> 
in  some  cases,  produced  by  the  insertions  or 
attachments  of  the  adductor  muscles.  The  mussel 
has  no  head,  but  it  is  possessed  of  a  mouth,  whicb 
proceeds  by  way  of  the  aesophagus  into  th& 
stomach,  which  is  a  saccular  carity  imbedded  or 
surrounded  by  the  liver.  Following  the  course  <^ 
the  alimentary  canal,  we  arrive  at  the  intestinGi 
which  turns  to  the  neural  side,  and  after  many 
eccentric  peregrinations  or  turnings  arrives  in 
the  foot,  and  from  here  proceeds  to  the  pericar- 
dium, or  heart- bag,  straight  through  the  ven- 
tricle of  the  heart,  and  fizutUy  termmates  at  th& 
anus  or  cloaca. 

The  whole  of  the  alimentary  canal  is  oiliatad- 
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a  mud  knd  grkT*! ;  B,  Bigbt  ytiva  ot  miuaal;  I  mud  5,  Impraidi 
Palliftl  impreniDii;    C,   Anodon   (mnaal),   iboiriiiB;    1,  Q[U;    2, 

mnglia';  4,  Foot;  6,  L*bUl  ptipi;    7  uid  B,   Coom  of   alimeutaiy  euij ;    9,  Poitarioi    

BmAosi;  13,  Tmtcicle  o(  th*  hMit;  D,  HigUj  mKgniaad  Montliig  tntaile  ot  livar;  I,  Snbttatioa;  2,  Ceotikl  portioi 


ma  of  KddneUiT  mutolM,  aliowuiB  »tUchni«nti ;  3,  TTmlu ; 

.  Anterior  kddnctor  miuole ;   3  and  G,  Oantml  and  K^dal 

Poitarior  ■ddootoi  mania;    10,  Ckwoil  ohuabar;  11,  AAni;  12, 


Ttw  ihident  should  s: 


la  Umm  dlis  with  the 


dMubsH,   lumaly,   two ._ 

biela,  ths  wbide  being  inelMsd  in  a  lag  temed 
ft»p«iicardiDm.  The  Uood  i*  ookmrlaai;  Ui«t 
litOMy,  not  poNened  of  nd  ooroiuclea. 

nie  miiMel  i«  not  powaaaed  of  a  Udney,  bat 
kaa  an    amn^K^ment    tanned    the    "  organ  of 
which  acta  in  the  aame  manner  aa  the 
1    tlie   highor  aninuU.    The  venona. 


S^l 


end.  The  pallial  mnaclea,  aa  the  name  impliea, 
may  be  found  in  the  edgea  of  the  mantle,  and 
consiet  of  little  fibiea.  The  moaael  it  poaMased 
of  thiee  pain  ot  nerron*  ganglia,  tenned  the 
ceretintl,  pedal,  and  parieta-aDlochnic. 

The  two  carabnl  will  be  obaerred  upon  either 
aide  of  the  ceaophagoa,  cloae  to  the  anterior  ad- 
ductor maa<^  the  parieto^plachnic  in  Imnediata 
piozimitv  to  the  poiterioT  adductor  muade,  and 
the  pedal  ganglia  u  the  foot  itodf.  Tlie  nerve 
flbrea  are  arranged  in  fibrills,  each  fihrilla 
diTiding  and  forming  branchea,  which  terminate 
in  nerve  flbrea.  Tbeae  uerfe  fibree  reaemble  in 
a  marked  degree  the  olfactory  nerTea,  wliich  we 


the  female  i  here  fecundation  ot  the  ova  take* 
place,  after  which  the  ova  find  thedr  way  into 
the  external  gill,  where  aciatiaii  oocoia,  the  nanal 
yelk  diviaion  taking  place,  and  the  formation  cf 
the  yonuff  anodon ;  Uieae  crowd  the  gilli,  and 
hang  on  by  little  hooka.  Being  ao  imlike  the 
fnll-grown  mnaael,  year*  am  they  ware  oon- 
aidered  to  be  a  paracite  of  Sna  mollnio,  called 
gloohidia;  bnt  to-dn^  we  know  Oiey  reptaaent 
the  young aoodon.  with  reference  to  the  ocganci 
BojMiui,  the  itndent  ahould  examine  minntw  tha 
alimentuy  canal  in  proximity  to  the  pericarama, 
and  following  itacoorae  he  will  obarare  the  blood 
ainua,  termed  the  ^ge  vena  CATk,  apon  other 
aide  of  which  he  wiU  find  the  o^an  in  the  fonn 
of  a  tianaparent  aac,  containing  a  tsown  maaa. 
The  tnn^araut  aac  oonatitutea  tba  non-glandnkr, 
and  the  bnwn  maaa  theglandnlat,  poraonof  thi* 
organ.  Tlie  anditoij  appaiatna  wul  be  found  in 
doaeprogdmitf  to  the  pedal  gai^lia;  andaUhoogh 
the  muaael  Ii  lomawhK  difflcnlt  to  diaaeot  in  tui 
reapect,  the  atndent  ahonld  not  beMtlded  uutD  ha 

haaauoceadedlnohtdninga  ty^oal  i^"' ' 

the  auditory   aao,   and    ohaaired    ita 
particle,   tlie  otolith,    in  -->  -' 


r. 


EXFXSIHEHlfi  WITH  ILLITKIH- 
ATina  0A8.* 

VlT'HKN  niaminatlng  |^  ia  mixed  withthe 
VV  proper  quantity  of  air,an  azploriTemixtBre 
la  loimed.  U  a  light  ia  ap|dtod  to  thia  mhtture,  a 
.    ,.._.....__ gj^^  oxploalTaa  haTa 


a  diSoaioQ,  air  alwaya  mixea  with  gaa  under  auch 
ircumataneaa,  and  the  Stlt  approadi  of  a  light 
auiea  an  ez^oaion  whidk  may  wrack  ■  bnDdug. 
--.a  haa  recently  been  exemplified  in  eznio* 
.   .      .A     ,  .^..    -r-„     Qa.'Sa 


^  the  eleotrio  aubway.    i 

aoonmulated    In    theae,    haa    mixed    in   all    by 
diffnaiom,  and  by  an  eleotarie  apaik  or ' "~ 


le  other 


Brachiopoda, 

I,  Hmntala  oaput  larpentii ;  B,  Waldhgimia  ;  C,  Side  view  ol  Waldhelmia  ;   D,  Ventral  vain  ot 

Valdheinia,  ihowing:     1,    Impreaaion   of    adduotor   mnaclea;  i2  and  3,  Imnreaaioo  ot  Pedicel 

"*'"'**  '    'i,  ImproHian  ot  Capanlar  musdg  ;    6,  Pedicel  aperture.    E,  Waldhaiiiiia  ;  1    and  4, 

inaolB  ;  2,  Stomach ;  3,  lataatina ;  5,  Pedicel  aperture  ;  6,  Hurt ;  7,  Anna. 


Uoolii,  indeed,  aa  it  were,  filtered  through  thia 
OEpD  afanoat  in  the  aama  manner,  for  we  find,  in 
paaing  through,  the  blood  loaea  its  waate  nitro- 
gaacut  matter.  The  giUi  are  arranged  in  plates, 
two  pbtea  forming  each  gill.  Between  the  layers 
v31  be  'toond  cmtiaooa  ban,  which  act  aa 
AngthaotDgagenta.  The  moaclBa  of  thia  animal 
■•tNaadnapMtiTely  the  adductor,  retractor, 
Mliallial;  tha  latnctora  ariae  from  the  actual 
MAMMMcf  the  adductor  mnaclea ;  but  hare  their 
*— Hit  in  tha  foot  Theatadent  will,  therefore, 
■tbirtowtoVBderatand  what  ia  meant  bf  the 
~  n  of  a  mutcle,  the  oiigin  being 
il  axit — that  if,  the  point  bom 
\,  tha  iaiertion  bdng  the  opposite 


The  auditory  apparatus  of  the 
of  a  closed  aac  containing  a  fluid,  and  richly 
endowed  with  nerve  fibres,  the  fluid  containing 
little  granolea  of  hard  aubetance  termed  otclitha, 
and  tbeae,  irritated  by  eiternsl  vibrations,  im- 
pinge upon  the  nervooa  structure,  and  give  rise 
to  the  sense  of  sound.  The  musael  it  bisexual, 
the  male  developing  the  sperm  cells  in  an  aper- 
ture cloae  to  the  organ  of  Bojanus :  theae  cells, 
when  mature,  are  carried  b?  a  number  ot  tnbuli 
to  the  cloacal  aperture,  and  become  eventually 
expelled  into  the  stream  in  which  the  moaael 
resides,  the  aperm  cells  are  thna  carried  by  the 
currenta  of  the  stieam  into  Uie  pallial  chambu  of 


known  iu  thia  ajnd  other  oitiea. 
oocnn,  the  man-hola  ia  wracked,  Um  heavy  iron 
lids  are  aometimaa  thrown  long  dutanoes,  ud  tha 
pavement  ia  distntbed  often  tor  a  oonaideraUe  ana. 
In  the  useful  aenaegaa  exploaionsara  applied  to  ^a- 
enginea.  Theae  derive  their  enargj  tram  suooeanTa 
explodona  of  gaa,  which  takea  the  place  ot  and  are 
aaalocona  to  the  succeaaivB  admiaaions  ot  steam  to 
the  cylinder  ot  a  steam  engine. 

The  explosion  ot  gaa  can  be  veiy  aaaily  ahow  i 
witbaWolSbottle.  The  method  waiuaadbT  tha  late 
Dr.EdwardJ.  Hallock.  To  one  neck  ot  the  bottle 
a  wide  glass  tuba  about  }in.  in  diamettr  and  ffin.  to 
Itt.  in  leogth  ia  fitted.  A  fieiibla  Indlarubbsa:  tube 
ia  fitted  to  the  other  neck,  ao  as  to  be  easily  r«movad 
therefrom.  The  indiarubber  tubs  connects  with 
the  gas  supply.  Ordinaiy  street  gas  works  per- 
fectly (Fig.  1). 

Tha  gas  is  turned  on,  and  in  a  minute  or  leaa  tha 
bottle  u  full,  and  gaa  eac^MS  boat  the  large  tube. 
It  is  lighted,  and  may  give  a  flame  Itt.  in  height. 
Whan  the  appearance  ot  the  flame  ahows  that  no 
ail  ia  mixed  with  it.  the  ptsaaoce  of  the  lattn 


givuga 


•  Br  T.  O'Oaios  Sloths,    Ph.D., 
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IHD1TCTI0N  BT  HIGH  FOTIHIIUL 
DISCHAAGU* 

B;  Pbov.  Euhu  Thoubok. 
TT  b  well  knomi  thftt  akottle  liuM  an  ilHniJr 
1.  kSeotad  by  Induction  dortw  thusteibMBl, 
mod  it  would  natanll;  b«  Intend  that  ■  Una  in  ft 
ditMtkni  puiU*!  to  the  flMh  vonld  noalT*  ths 
'  indootiTa  mfloMMO,  nA  tlwt  &•  IndoO' 

UnotnMMMwUy  be  (tetic  indmitkn,  b«t 

ounenti  wonld  be  nt  up  bf  ^nmale  todowtai, 
oomplioatad  in  main  euMb;  lUtlbiiKlnattTeaotlaa* 
——  -•  'itmau,  tidM.    Whnt  a.-' 


to  thk  view,  mav  ba  notbiiic  mote  nor  lea  than 
parallel  InduMd  dftobufM  aUng  faiilr  IDod  Bon- 
daotlog  ptiht,  and  it  i*  ponble  that  u  u«  nei^- 
bouAoodof  a  Ughtadiig  Baib  mch  Indoetm  maj 


tlMlte  of  the  buihiog.  TUibuthEaa;  trill  periiM 
tiliadlfllSiD.  in  diamator.    It  ii  dsaiipiM  to  be 


Ibtbiuhing  B  u  kspt  down  bj  the  cap  D,  which 
kanradl^  tbaKrawE.  Thie  cap  ia  «Tnog«l  to 
ta  toned  partly  about  wh«o  the  Knw  E  is  Iwxensd, 
u  tu  Uui  buihing  may  ba  taken  out  and  one  of 
NOtlur  iile  put  in.  It  is  dadgned  that  one  of  theee 
J9>  will  aoaommod«t«  all  Bzn  of  drilla  Irom  jin, 
M  jb.,  and  that  loui  nzas  of  thcis  jigi  will  taka 
■HdrilliteoiB  ^in.  to  2ui.,  it  theie  be  propei-iized 


ahaftini 


a  face  throuEli 
_.._laoeF.  Thiicaal 
bolls  and  (trapa. 
,'iced  ths  biuhing  B 
cantre  plug  I,  Tig.  i. 


ndtjiK  ii  damped 

Jobiite^diiUadoD.. 

RMiw  damp  M  by  bo 

wImb  the  jig  ii  plx 

iMMad,  aad   the  cant__  ^._„ 

MM.    Hw  oantM  plug  Ste  th 

ft)  taUu  and,  of  oouna,  the  owitn  point 

VltHttaaUaxaaUycQTartheoaitnol  tlwpio- 

NH  hola^  podtion  tba  jig  ai  it  ii  int«ided  to  bt 

*■  tkaottitTe  plug  taeutawayatDtoa«i*ttbi 

Wr,  wd  tha  atock  A  ii  limiktly  cat  at  H  lot  thi 

If  than  it  be  aeouied  to  that  place, 

illed  through  tha  buihing  into  the 

that  hole  will  ba  oancauuic  b  ' ' 

aa  podtionad  to. 

— mded  tbat  the  boibingi  B  i 

i  of  the  length  at  a  £ill  it 

tbt-lhanked  diilli  be  uwd,  and 
Iriran  by  dogi,  •□  that  the  drill 
tata  and  teed  tham,  but  not  affect  the 

ad  power  could  well   be  applied   . . 

I  iiiiiiiaiii  ita  capadCy,  or  it  could  be 
priU  with  a  belt-powBT  driTer  and  a  power 
M.  InboththaaaoaaaaitoouldbemadaporUblf 
~  of  a   diili  preea  iu  au) 


.    of  othar  featocn  on 
abon.    I  Sud  it  t 
I  also 


doing  it,  for  there  are  many ;  but  simply  bacaiua  i 

iiottanadifflBultaodir .  .-t  -  i-  .-.v 

method!  employed. 


abaolule  neoimaity  to  the  aaonamieal  and  Mllilaotory 
running  of  any  kind  of  machinery  that  the  ihafting 
be  kept  in  paifaot  aliJrnnieQt  and  laTcl.    Thi*  ii  no 

~  "i  talk  In  moat  milla,  where  the  Tarying  loadi 
the  floors  and  other  oauiea  tend  to  throw  the 
__-ifting  out  of  posilioD.  The  variation  may  be  Teiy 
■light ;  but  it  is  suffioieot  to  oanie  friction  and  wear 
where  it  is  not  neeeSSMr  and  luinuoui.  And 
becauBe  it  necesajtatai  a  uiut-dowu  for  a  halt-day 

longer  to  adjust  it,  shafting  is  allowed  to  run 
itil  it  g^eti  into  SOoh  aeondition  that  it  ia  abaolutely 
worthlaai  or  damaged  beyond  repair. 

No  one  appreduas  this  so  well  aa  one  who  ia  la 
Kxitioo  to  MS  it  for  himself,  and  tha  iUustratioD 
jerewith  ahowsa  yery  nmple  yet  pertaot  tool,  which 
baa  been  designed  and  patented  by  Mr.  Moaea  F. 
OliTer,  whose  20  yean  of  expaiiance  aa  oullwright 
in  one  of  the  largest  thread  mills  in  the  couatry  ba* 
mads  him  perfectly  familiar,  not  only  with  the 
work  to  be  done,  but  with  the  beat  meaosofaecom- 

The  principle  upon  which  the  tool  woiki  ia  ao 
aimple  that  it  hardly  needa  explaining.  As  will  be 
seen  b;  retaiencs  to  the  aocompanying  drawing,  it 
works  upon  the  prindplB  of  a  centring  gauge,  oon- 
aequently  the  line  and  level  are  both  obtained  from 
the  centre  of  the  ihaft,  reEardleai  of  aize  or  taper. 
ThUB  it  will  be  >ean  that  the  reault  muat  ba  aa  near 
abaolutely  peifect  in  both  direction!  as  it  ia  possible 


UNaadthaiMillioDand 
iMnMthapUnindioatad  ab 
^kkmaaMd  aad  »  reliable 
»  Bat  lav  iroa  planers   h 


Pn  with  Ska  platen  or  the  hoosinga  vertical  ti 
I  wDl  mmgmt.  If  this  metbod  of  lajiog  out 
VK  ba  tamd  to  be  as  good  aa  I  believe  it  Iu  be 
y  «a  sttxt  ba  made  to  induce  the  makers  o: 
C****  to  pUoa  the  hoosiiuts  aquars  and  perpsn- 
dndsta  Amotion  of  tha  pUteu. 


UTKLLZVO    Airs    ALIQHIHQ 
VEKFIISQ 

iw  millrights 


TVBI  ■•  pnbably  nry  1 
•L   vadUiWi  who  luiTe   not 


bo  appreciate  the  value  of 

, lonvanient  tool,  designed 

M  wetk  ot  leralling  and  aliguing 
N  tbey  bare  no  other  way    ' 


Fig.  1  shows  the  method  of  uriog  the  tool.  It  ia 
represented  at  the  left  of  the  cut  in  poiitiaa  for 
lavelliug,  and  at  the  right  for  aligning.  In  aligning 
the  apint  IsTel  is  uasd  aa  a  gaage.  and  in  levelhng  la 
placed  ueu  the  centre  of  the  blade  us  ahown. 

Fig  2  ahowB  the  tool  ia  poaition  tor  levelling.  A 
gauge  mark  having  been  made  upon  the  target, 
ahown  in  Fig.  I,  the  upper  edge  o(  the  tool  is 
|i laced  to  the  gauge  mark,  and  the  centteottbe 
shaft  ia  than  brought  to  level  by  raising  or  lowering 
the  boiea  on  the  hanger.  Turning  the  centring 
square  into  the  position  u  ahown  by  dotted  linea, 
aud  uaing  the  apirit  level  aa  a  gauge,  the  shaft  ia 
brought  in  perfect  align msat. 


The  work  can  be  done  a' 


iny  tim, 


lineryii 


ing.   Twgstsoi 


a  required 

a  stopped  for  the 


b>  adjust  the  b'liea,  can  go  through  the  wbol 
of  shafting.     This  cin  be  doue  at  any  time, 
with  the  tool  always  handy,  ahattiug  can  be  kept 
perfectly  true  at  all  times. 

Sof^rai  can  be  learned  tbii  ia  the  onlyaimpl- 
and  accurate  tool  aver  brought  out,  especially  li 
thia  work,  and  we  are  pleaaed  Co  be  able  to  eh<iw  i 
not  alone  because  it  is  a  novelty,  but  because  of  i 
value  to  every  millwright  and  machiuiat,  aa  a  tim 
aud  lahciur-aaver  in  the  perfect  perloimance  of  hi 
work.  Fuither  particuUia  and  prii'«a  can  be  ha 
by  adilreaaiug  A.  B.  Qrimea,  aiO,  Wjiahiugloi 
■tieet,  Bustou,  Tiau.—lttiiwJacUr'rs'  G<i:rlle. 


alongdde,  wblch  was  found  to  illnmbiala  tha 
Taonum-  Similar  eiperimanta  had  been  made  and 
published  by  Prof.  J.  J.  Thomson. 

In  working  to  devise  a  means  for  the  proteotloa 
of  eleotrioal  apparatus  from  the  affects  al  such  in- 
duced disohaisee  of  lightning,  It  occurred  to  the 
writer  to  employ  the  iadnctive  elfscts  of  the  dla- 
duirgee  to  oouoteract,  aa  far  as  poesibla,  the  effects 
of  audi  disdtargas,  or,  a»  it  ware,  to  Interpose  a 
barrier  between  the  discharges  and  the  apnnta* 
to  be  protected.  This  gave  rise  to  a  lightDibg  dis- 
-hargs  proteotor  or  lightning  anestar,  the  prindpla 

'  whiw  ia  shown  in  the  accompanying  flgnra.   Let 


ning  disohargea, 

Ihemaelvea,  aa  in : 
seat  a  dynamo  with 


.  .     _  lightning  di*ohaii{es 

nil  way- trolley  lios.  CetDrepra- 

*  lal  grounded  and  the 


other  coaDActad  to  line.  In  aaoh  a  case  were  there 
no  proviaion  tor  protection  the  dynamo  D  from  a 
hghtning  discharge  it  would  be  in  danger  of  injury 
iu  case  of  induction  occurring  along  the  lias,  or 
case  of  a  flash  reaching  the  Une.  To  avoid  in 
thia  I  place  bet  ween  the  dynama  and  the  line  a  sort 
ol  induction  coil  which  consiats  of  a  doable  ooil, 
each  coil  being  made  of  a  few  turns  of  ooarae  Wira 
highly  insulated  from  each  other.  One  of  the  ooQi 
may  be  wound  upon  the  outside  of  a  glass  ojlindac, 
aud  the  other  coil  may  be  wound  in  the  interior 
theieot.  Buth  are  connected  to  line  at  one  end,  aa 
ahown,  and  one  or  both  are  connected  to  earth 
through  the  discharge  plates  of  a  lightning  arrester, 
A,  provided  with  ao  arc  rupturing  devioe,  auch  aa  a 
magnet  to  blow  out  the  arc  il  case  the  potential  of 
the  dynamo  is  high  enough  to  maiataia  auch  aziaro. 
The  coil  in  the  dynamo  drooit  has  been  found  to 
need  a  few  mars  turns  than  that  in  the  earth  drcolt. 


[  as,  1893. 
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the  workiDg  of  Ruhmkoifl  cnilg  of  canaidenbl 
povcr.  The  traqnnic}'  at  the  alMmatioiis  lued  n 
I2S  or  2$0  »ll«rDatioDi  per  ■econd.  Dy  raising  til 
mItenuliMU  the  ipuk  tnrreot  vill  ba  moie  cod 
Unuou.  On  tha  eomplatioa  of  still  more  pon-irfi 
ud  pttfMtl;  InauUtcJ  appuatns  the  effecta  wi 
donUlaM  be  aiMtl;  snhuiced. 

'n*  •xpv&aiti  dgmonatrmte  thnt  lightning  dig 
chugM,  tuUa  bom  elecitroitKtic  ffTecti,  ma;  be  th 
•omoa  of  moat  Tigarooi  elsctrodjnamic  tnductinni 
and  thmt  Ugh  potential  diachargaa  ma;  mult.  Tb 
bwingotllus  on  a  "niam  stroke"  haa  alrud 
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It  mar  *)«>  be  pointed  out  that  in  (ha  alectn 
^namlo  bldnatioiu  let  up  we  have  a  meana  tor  tli 
imdv  of  tlieiataot  ofdllatioa,  piitmtial  aod  cnrrei 
tt  l^hbing  diaohaj-gea  vbich  are  nonr  but  litU 
■ndavrtood.  It  ii  too  mach  to  aouma  that  aU  nc 
jilohun  lak»  tha  oioillatorr  diaraoter  of  Le;da 
Im  diMoargei,  and  it  wnutd  be  naefol  to  dutinguia 


ipktnotieed  a  tingbiB  oi  hamming  sound  accom 
IBijbCa not Terrffittaiit flaah  ot  IiBhtniug.  Th< 
MM  «M  wanaftaMy  oImt  and  aGnoet  moaica] 
(Ml  it  han  TMOlded  UwoaoUlatioDa  ot  a  diachargi 
■  ■UcbtbaO^acttTMld  leU-IiidasUoTi  were  tad 
*tp(lTatheaeo{llBtuMu  a  daflnad  rata  within  thi 
ODMir  nnga  of  pitoh  of  mulod  ■anndi  F  It  i 
u^trntion  whibh  the  writer  takM  tha  pruen 
oavoa  to  raoord,  aa  a  atrong  impreaaion  waa  madi 
n  hin  oD  aoooont  of  the  loud,  clear  riDeiiut  tom 
tUAMowadtbaaaah. 


Aitantomatar     Indlcatli 
Baotw.   F.B.3.,    ha 
p-iona  on  ths  i 

kliqud«,a] 


tm  iDuidad  paitidaa. 
M  wdl  known  that  whan 


whan  oil  of  Tiliiol  oontainac 
aoipoan  m  nupaoiion  it  WM  not  poaaiUe  tc 
Ub  ita  dauity  anotlf ;  and  Prof.  Bamuj 
idonttbat,  aa  paitidai  poawaaing  the  apacifli 
■  in  a  Uqnid  whioh  had  been  ate<m  to  exi 
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'I'^IIE   firat  meeting  ot  tbn  new  aeuinnwaa  held 
J.     on  Friday,  March  11,  Prot.  E.  J.  Stone,    " 
preiidaot,  in  the  chair. 

A.  paper  by  Ur.  Bumham  waa  read  on  ' 
BinairStaifJ  6H1,"  which  waa  discovered  in 
to  be  a  fine  tnplo  itar  Terr  Bimilar  in  character 
to  i  Caocri.  According  to  Mr.  Biunham'i  msa- 
aurei,  the  cloae  pair  ia  iSTolvtng  about  the  larger 
■tar  in  about  the  ume  period  aa  the  cloea  j  ~ '~ 
oocupiea  in  revolving  about  tha  large  atar  in 
i  Cancri  i^item :  bat  in  this  iostance  tha  mo' 
mant  ia  direct,   while  in  tha  K  Cancri  ryrtem  i 

A  teo^nd  paper  by  Mr.  Burobam  waa  read  on 
obaervatiouB  of  nehulie,  made  with  the  3<j 
fractor  at  the  Lick  Observatory.  Non'  that  i 
in  tha  Una  ot  sight  ot  muiy  nebuhi:  aeema  to  b« 
aati^tactorily  proved,  it  becomea  importaat  (o  detar- 
miua  whether  there  ia  any  drift  ottha  nebiiliuacrou 
tha  line  ot  right,  aad  tor  thie  pur^sa  Mi.  Bumham 
ha*  made  a  number  ot  microcoetncal  meaauiamautt 
of  tha  poaitioDa  of  smalt  nabulai  with  reapect  to 
atacs  in  thaii  neighbourhood.  The  observationi! 
wen  chiefly  made  in  the  monlUi  ot  Saptember, 
October,  and  NoTembar  1391. 

A  paper  by  tha  lata  Mr.  J.  Kleiber  waa  read  on 
the  diaplaoemant  ot  apparent  radiant  pointa  of 
meteor  ihowuadue  to  tha  attractjon,  rotation,  and 
orbital  motion  ot  the  earth.  Mr.  H.  H.  Tomer 
HJd  :  This  paper  baa  a  melancholy  inteiaat.  It  waa 
the  laat  work  ot  a  young  Buaaian  aatronomer,  a 
Fellow  ot  our  Socie^,  who  baa  recently  died  at 
Xioa.  A  letter  haa  been  received  by  "  ~ 
Society  from  hia  brother,  uying  that 
wiahad  it  to  be  tor  warded  for  publication 
in  oni  MoiUhty  Xoliett.  It  diMnusea  theo- 
retically aeveral  of  Mr.  Danning'a  obaervationa  of 
the  shift  ot  known  radiant  pointa.  For  example, 
the  Peneid  awarm  haa  been  frequently  obaervedtor 
a  period  ot  cii  weeka,  duiiog  which  time  tha  earth 
movea  through  an  eighth  of  ita  orbit  round  tha  lOD, 
and  tha  diroBtion  in  which  meteoia  o(  the  awarm 
are  anooatitared  naturally  ihifts.  Mr.  Banning'a 
obaervatjona  ot  the  ahif  t  of  this  radiant  agree  pretty 
accurately  with  what  Mr.  KIdbar  calculataa  ihould 
be  thecaae. 

Sbort  papera  ware  read  by  Frot.  Pritebard, 
Mr.  Oeorge  Koott,  and  Hie  Aatronomer  Boyai 
on  the  ohajige  in  magnitude  of  the  new  atar 
in  Auriga.  Mr.  Wealey  had  prepared  a  diagram 
ahowing  tha  light  changea  in  the  form  ot  cunaa  from 
the  obaarvationa  ot  ench  obaerver.  Tha  three  curves 
differed  oooaidarably. 

The  Astronomer  Royal  taid  :  Uutortauitely,  the 
cloudy  weather  haa  greatly  interfered  with  our 
obaervatiana  at  Qraanwioh.  The  magnitude  of  the 
new  atar  haa,  however,  been  datermiuad  on  aeviiraJ 
eveninga  tram  photographic  platea  of  the  atar 
ita  neighboura.  It  ii  not  to  ba  expected  thai  ._. 
photographic  magnitude  wilt  agree  accurately  with 


turbancea,  a  large  number  ot  which  sei-m  lo  ha*a 
been  accrmpanied  by  ipota  ot  an  exceptional  aizeon 
the  BUD,  or  by  aome  remarkable  change  in  the 
Bpota  on  the  tun.  One  remark  I  woidd  make 
with  rcfiard  to  oounectjon  between  aunipota  and 
magnetic  diatuibancea,  and  that  it,  that  we  molt 
bear  in  mind  that  we  cannot  aee  what  ii  going  on 
an  tbe  other  side  ot  Ibe  sun,  and  it  ia  poaoble 
•omatbing  may  be  occurring  there  which  may  be 
the  real  eanie  ot  the  magnetic  diatarbancaa. 
Amongat   theaa    distnibanoaa  which  Mr.  EUii  hai 


itly  notiu 
It  je  b 


very  remarkable  going  o 

there  ware  auna^ti ;  but  it  haa  alwaya  to  ba  lome 

in  mind  that  thia  ii  meral;  negative  — ^' 


BOTAL  UBTXOROLOGICAL  SOCDITT. 
ty  on  Wednaaday 
-  „,  ,   Dr.  0.  Theodore 

illianu,  the  preaident,  delivered  an  addraa  on  tha 
i'atna  of  Meteorological  Inatrumenta  In  tha  Soleo- 

tionot  Health  RaMirtB."  Ha  draw  atteDtion  to  thar- 


inatancad  atlect*  of  extreme  cold  o. 

human  organiim.  The  direct  ray*  of  tbe  mn  ai 
of  tha  gieateat  importance,  and  in  health  leMr 
ahonldbentiltoedtothefnlli  in  tact,  only  dimiriw 
where,  during  the  winter  moniha,  aran  a  dallwte 

n  oaa  Ue  m  dt  fra  tevaral  houia  a  day  beikfaig 

lannahine,  are  to  be  laeammaDdedfmmaateom- 
plainta,  and  tha  various  forms  of  snnahlne  leeoidan 
areuieid  to  aid  themedicaladvisstin  ohoiee  of  todt 
health  stations.  After  referring  to  the  vtlna  of  raln- 
gaogea,  hygromatera,  and  barometeia,  Dr.  WilUams 
atatad  that  many  health  leaorta  owe  their  reputa- 
tion almoat  aolelv  to  thair  ahaltar  from  gold  winds ; 
tar  inatanoe,  the  advantage  in  ""■"«*«  which 
HyETeaaod  Mentone  enjoy  over  Uaneillsa  ia  chiefly 
'-.a  to  thair  being  mora  ahelteisd  fivm  tha  mistral, 
.-  Dorth-weat  vrind,  ths  aoourge  it  the  lower  valley 
ot  the  Rhone  from  Yalenoe  to  Avignon.  Ha  went 
to  daaoribe  the  climate  ot  tha  Bivleik,  illBsliating 


fttMhUoD.  It  bTthaietore,  quite  likely  that  i 
■  thaeeaMiof  the  unbnstworthineaaof  tha  hydi 
Mkrloia  of  argantomator  may  be  traced  to  t 


.   Uis,  : 


M«r  fa  w> = „  - 

■MaaMt  or  nwUMd.  For  about  halt-a-ciown  il 
■inAlato  pnrciiaae  a  graduated  tuba,  in  which 
NT  HbDolboy  ooold,  in  one   minute,   gauge  the 

■* "   '-    -k  niee^  o(  any   silver  bath.     Tha 

■— tion  is  poured   in  tha  tuba 

mark,  and  then,  by  amiU 
i^w^^iB  «•  tntw  ■  solution  of  chloride  of 
■4^  of  deSnlle  ttMDgth  ia  added,  till  nn 
nilb«  naeelMtata  takaa  place.  Tha  flgnri 
"^-^^^TSTleTel  5^-  •■■-"     ■ 


ihotographic  trace  than  thej  might  be  expected'  __ 
lo  from  their  magnitude  aa  eatimated  by  the  aye. 
Old   it  ahould    be    remembered    that  il   the  star 

changed  in  colour  as  well  as  in  brightueaa,  that  that 

how  (ew     would  affect  the  magnitude  oa  determinad  photo- 
{rapbiciUly.     For  example,  if  it  became  redder. 


*Mh  to  a  ni< 
tmA  nadw  exai 
tBlt  iMdtaaa  i 


UamoAT 


f  the  liquid  at  once,  and 

_- — _-,  „.,a  the  grainj  per  ounce. 

HafiB  thia  smiple  iDStiument  la  not  actually 
MMUT-  A  dednita  quantity  ot  ailfer  bath  la 
AbotOa;  a  2m.  msaiure  ia  Blled  with  the 
1,  and  draohm  by  dracbm  added  till  pre- 
,1  i-y-  jeaiea.  The  bath  then  contains,  nay, 
Mnaka  pei  onnoe— or  any  other  quautity, 
HOfAs  to  aa  atMgth  of  the  precipitator— for 
■A  ImehlB  of  tha  aklt  solution  required.  It  ia 
wyinbBhUthatOMeanseof  this  moat  valuable 
MkadbiiniMdaoladisthafwttthat  ita  use  was 
aal^  eowMoited  by  the  recommendation  to 

' **  Mieator  "—that  ia,  a  further  chemical 

.  -   imUttit,  bf  a  change   of   cotou-    •*" 
■MMMahof  enaplttedaomnposicion     ~ 
■Mr    aHaaeHMiT.      In    adding 

i««««it— ■"'-■^--' --'       ' 


StS'f 


fanablo  atara  frequently  do  aa  they  go  __    _, 

:urre  ot  photographio  magnitude  would  decraaae 

Father Sidgravaaaaid:  Our  apactrum  photographs 
«kan  at   Stonyhorat  show  that  auch  a  changer' 
loloor  haa  taken  place,  and  that  tha  brightnasa  < 
;he  bright  linea  in  ttie  apectrum  of  the  star  h, 
raried  considerably. 

Mr.  Eanyard  said  :  Althoagh  the  three  curvea 
Ur.   Waaley'a  diagram   differ    considerably,    it 
vorthy  ot  notice  that  in  each  case  there  is  a  bun 
IB  the  dasoending  branch  of  the  curve,  showing 
flooudary  aad  smaller    maximum    of    brightnea 
['hii  would  aeem  to  indicate  tliat  the  Nova  probably 
lelongs  to  the  large  clan  of  variable  ators,  whicl 
how  a  eecoodary  increase  of  brightneai  after  thi 
irincip&l  maximum.     Tbeieis  a  similar  hump  an  thi 
leacanding  branch  ot   the  aimapot  curve,   so  tha 

aroe  clan  of  bodies. 
Mr.  Lockyer  ihowed  on  the  screen  a  photograph 


a  Nov 


Il  Kau- 


ipasicion      lilts  is 


the  flocculent  partiaJHs 

„_  almoet  the  whole  mass, 

liquid  ia  evidently  quite  bright 
I  moment  the  lait  particle   of 

.. naniasary  is  added  the  whole 

t/  niolBBali  ifoks  to.  the  bottom,  and  the 
H^nt  h  BO  loaicer  dear,  bat  quit 
—     BrUM  Jamnial  e/T/ietiymp/iy. 


ington.     He  pointed  out  that  all  the  brighter  lim 

,  ;i. . ^jjj  ^y  broad  dBi_ 

angtbla  side  ;  and  he 
e-lengths,  comparing  the  places 
ea  frequentiy  observed  in  the 


asrS 


.arge  Suuspot  ot  Feb.  S-17. 
lought  it  might  ba  of  inteieat,  as  uus  is  ini 
iTgest  spot  whioh  has  been  photographed  al 
reenwicb,  it  soma  little  sccDunt  waa  given  of  it, 
nd  alw)  o(  tha  magnetic  disturbance  which  wai 
ssodated  with  its  presence  on  tha  aun.  I  have 
-iked  Hi.  Ellis  to  draw  up  a  list  of  magnetic  dit- 


Mantone,  San  Remo,  &e.,  aad  ha  ihowad  tha  three 
princapal  causes  ot  the  warm  wintsr  at  this  region 
"  '—(1)1)^  Mathetn  latitude,  (2)  tha  prolacSlan 
cold  winda  by  mountain  ranges,  and  (31  the 
lising  and  warming  inflaence  ot  theHeditac< 
m  »w,  which,  being  praclioall^  tidnlnas,  is 
alwaya  equally  potent,  not  varying  with  hour  and 
~eaaon.  Dr.  Williama  mentioned  the  weak  ptunta 
it  the  South  ot  France  climate,  with  its  bhutaring 
mistral,  ita  occaaional  cold  bise,  its  moist  sirocoo 
wind,  but  summed  up  the  Riviera  wlnttt  oljiuate  aa 
being,  aa  a  whole,  dear,  bright,  and  dry,  with  fog 
and  mist  practically  unknown,  with  a  winter 
temperature  ot  8°  to  KT  high«  than  Wpgland, 
though  subject  lo  considerable  nocturnal  radiation, 
with  aliout  half  the  number  of  rainy  days,  and 
four  or  flve  times  the  number  of  bright  ones 
which  WB  can  lioaat  of,  with  cold  winds  and  Cold 
weather,  without  which  it  would  lose  ita  health- 
giving  effect. 

Alter  ttie  delivery  ot  tha  addreas  the  meeting  was 
adjourned,  in  order  to  allow  the  Fallows  ana  their 
friends  an  opportcmity  to  inspect  the  exhibition  of 
iustmmenta  relating  to  climatology,  whioh  had 
bean  arranged  in  the  rooms  ot  the  Institution 
ot  Civil  Engineera,  2s,  Oreat  George- street.  Ilie 
Meteorological  Of&ce  showed  a  set  ot  inibumant* 
neceesary  tor  the  eqnipmaot  of  a  dimatolo^oal 
station— namely,  Stevenson  thermomelai  acteen, 
fitted  with  dry- bulb,  wet- bulb,  maximum  and  mini- 
mum thetmometera,  acd  also  a  rain-gange.  Tlier- 
mometera  were  also  shown  for  aacei^faiing  the 
temperature  on  the  ground,  under  tha  ground,  and 
at  a  diitanca,  as  we]l  as  for  recording  temperature 
continuously.  Various  forms  of  sunshine  recorders 
were  exhibited,  aa  well  aa  a  number  ot  aetinometer* 
and  solar  radiation  instmmeats  tor  asoerteining  tha 
heating  effect  ot  the  solar  rays.  Tlia  exhibition 
included  a  Urge  and  interesting  collection  of  hygro- 
metan,  also  several  rain-gauges  and  other  instru- 
meuts.  Among  the  cnrioaitiea  is  a  piece  of  pUta- 
Ijlass  which  was  "  starred  "  duiiiig  a  thunderstorm 
on  August  21st.  1870  ;  this  was  not  broken,  but  it 
'  ~  lumber  of  wavy,  hair-like  Jinei.  Tha  exhibi- 
ntaiiis  a  large  numlier  of  beautiful  photo- 
grapbs  of  cluuda,  lightning,  ;ind  suow  scaiiea,  aa 
well  aa  of  the  damafi'a  done  by  the  deatmoliTe 
tornado  at  Lawrence,  Mass,  U.S.A.. 

allEEETT  niCBOSCOFICAl  CLUB. 


.(uare,  W-.  Kev,  Dr.  Dallingar,  F.R.9.,  president, 
Iha  chair. 

The  minntes  of  tha  praoeding  meeting  ware  read 
and  confirmed.    Eight  new  membna  ware  balloted 
'—  a^d  duly  elected.    The  additions  to  tha  litavry 
~  ""  last  meeting  ware  announced. 

Uorland  exhibat^  nA  ftwrntaift.  ^  vmaSt 


for  s^d  di 
I  since  the  li 
I     Mr.  H. 


Mabch  25,   1892. 
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the  town,buc  the  MS.  ia  h.xU]  to  begin  with  the 
f ollowinjT  word*  :  "  Su^er  Presb.  abb.  S.  Dion 
dixit  ....'*     Then    comes    a    complete    an«l 
detailed  treat  iye  in  Latin  on  steam  considered 
as  a  force  and  on  ita  applications — in  short,  a 
▼erj  accurate  discourse  on  modern  ])hyflics.     It 
ii  stated  that  the  ironwork  forms  a  rudiment- 
irj  steam-engine,  the   cylinders,  pistons,  and 
other  parts  of  whioh  had  been  taken  to  pieces, 
but    are    wonderfully  fashioned,    considering 
their  antiquity.    Each  piece  bears  the  inscrip- 
tion, "  Snger  parens  Galliai  fecit."     Suger  was 
the    well-known     administrator    under    both 
Louia  VI.  and  Louis  VII.     During  the  abeence 
of  the  latter  in  the  Holy  Land  ho  acted  as 
ngtnt,  and  for  his  able  soryices  received  from 
the  king  the  title  of  "  Pere  de  la  Patrie."    He 
himself  died  in   11. 'i2,  when  on  the  point  of 
Btarting  on  a  crusade. 

A  severe  earthquake  shook  was  experienced 
in  California  on  March  13.  In  Japan  thoy 
have  about  300  earthquakes  per  annum,  and 
there  are  700  stations  for  seismologioal  observa- 
ticni. 


ijEIZEBS  TO  THE  EDITOB. 


working  witli  the  IfiOl  erliMon  in  conjuiictiou  with 
Cottam*8  small  charts,  oud  find  it  has  many  more 
stars  and  nebulic  thiui  the  1819  edition,  and  is  fur 
better  printed—and,  iu  fact,  ia  a  most  (•xc«illent  com- 
panion to  Mr.  Cottam's  clmrts.  I  am  hoping  this 
mav  he  of  um  to  those  following  Mr.  Webb's  advice 
and  getting  S.  D.  U.  K  maps.  They  have  been  long 
out  of  print,  and  can  only  bo  obttiiued  second-hand. 
In  Cottam*B  charts  I  observe  only  one  \^  Ononis 
and  two  2)  7f3S.  Is  there  good  authority  for  this  y 
:£  725  I  cannot  tiud.  Harris -Tothlll. 


■♦♦» 


iWt  io  mot  hold  oturt«lh>t*.  r«apotuihU/or  the  opimion*  of 
He  omupomdeMU.  TA»  BiUor  r^tpnet/uUu  reqiMtt  thtit  all 
rmmmicHhom§  should  U  dn  io«  %p  at  bri^g  at  pauible.] 

ABemntnieatiotu  should  btadir^s^^  to  ih«  Buitob  of 
ikfCMunUBOHAarzo,382,  Strand^  W,a. 

^  Qktqmo  tuU  l^tit^fjcs  Ordor*  to  ft«  mads  pauabls  to 
J.  Pamhou  Bdwaboi. 

\*  Horisrto  faeihtate  rt.fsTtnoo^  Oor  respondents^  when 
tf  anjf  letter  previous  v  imsurtf-dt  wUl  ohligs  by 
.  *E  .      if  tht  LMUr,  as  veil  «u  ths  page  om 


O0CX7LTATION    OF    DELTA    SCOBPII. 

[33313.]-At  1802,  Maich  IS,  IGh.  50m.,  the  i.ky 
hemg  hszy,  I  commenced  ubervutiou  with  an  opera- 
glass  l^in.  in  diameter,  which,  however,  did  not 
enable  me  to  see  the  star.  At  17h.  I  caught  it 
with  an  inverting  sextant  telescope,  ^in.  diameter, 
power  5  +,  with  a  field  that  stretcnes  from  EpsUon, 
to  Zeta  and  Eta  Aurigic.  Thence  to  17h.  11m.  it 
remained  in  view  with  little  difficulty,  but  was  last 
seen  at  17h.  13m.  disappearing  at  a  point  on  limb 
near  a  considerable  dense  black  mark,  which  is 
probably  Grimaldi.  A  full,  round,  well-defined 
and  moderately  deep  cratcor  (unidentified)  was 
very  conspicuous  among  others  near  the  southern 
terminator.  The  appn^ching  sunrise,  the  glare  of 
the  moon  and  its  low  altitude  (14'  +)  over  a 
housetop,  behind  which,  at  17h.  17m.,  the  south- 
em  quadrant  of  the  moon  disappeared,  to  say 
nothing  of  the  ver^  modest  instrumental  equip- 
ment, combined  to  hmder  more  aoouiute  or  detailed 
observations  on  the  part  of 

Spea  Magna  at  Chelsea. 


ths  wiiwfttfr 
ahkhU^ppoors, 

"i**f'*i?^  everyone  write  what  he  knows,  and  aa 
■p  ■•  »8  ™?'*l  ****'  *">  more :  and  that  not  in  thia 
gwyt  Dot  IB  all  other  tubjeets :  For  sooh  a  person  may 
emiane  paiticular  knowledge  and  ezpenence  of  the 
■win  of  sadi  a  person  or  soeh  a  fnuntain,  that  as  to 
aOKtbingi,  knows  no  more  than  what  everybody  does. 
■sd  j«L  to  keep  a  elnttev  with  this  litUe  pitfeince  of  hia. 
JUradertaks  to  write  tfaa  whole  body  of  physickii,  a  vice 
nm  viHsnee  gnat  inaonveaieoeea  derive  cheir  oriifinaL  " 

SUNSPOTS. 

.  ;33M1.]— ly  reply  to  Mr.  Godden's  request  for 
uramtioD  regarding  the  return  of  the  great  Feb- 
naiy  group  of  sonspots  (letter  33258)  I  have 
pusnn  in  fnimshik^  a  few  notes.  Before  any 
V^  VWB  distingnfthable  their  approach  was 
hcnidid  bj  a  vast  field  of  faculm  near  the  sun's 
Elimlk  B^  March  6  the  group  had  reappeared, 
aw  oonsfafang  of  small  and  widely -scattermf  spots. 
Bstwssn  the  6th  and  8th  a  change  took  place. 
Ona  of  these  spots  had  beoome  much  enlarged;  and 
WM  uttTonnded  with  penumbra,  which  presented  a 
tratad,  cyclonic  appearance.  This  penumbra  on 
as  9tk  became  greatly  lengthened  out  iu  an  E.  and 
W.  direction. 

Li  the  course  of  a  few  days  the  nucleus  began  to 
Vniip,  and  a  portion  of  the  followiug  part  was 
ttinvn  off,  formuig  a  separate  spot. 

Iheflnmp  was  central  on  March  10,  about  noon, 
■*— twin  28'  S.  latitude  and  2o2"  longitude,  which 
•MOMad  with  the  position  of  the  centre  of  the  large 
I  in  Fehmarj.  Ita  greatest  length  being  now 
*-^  of  23%  aa  formerly.  Some  noticeable 
,.  ,y  took  piaoe  in  the  penumbra  after  this,  a 
mm  ooeorring  in  it,  first  to  tho  X.,  and,  on 
tfe»  loUowiDg  day,  to  the  S.  Before  its  final  dis- 
WHUioa  on  the  17th,  it  had  shrunk  to  two  small 

;]^&— Since  writing  the  above  I  have  read  Mr. 
'a  letter  (33288)  in  your  last  issue,  and  think 
^_^  I  little  duubt  that  what  he  saw  on  the  sun's 
■Blue  with  hia  low-power  eyepiece  was  the  so 
«Uad  ''rioegraina,"  or  granulation.  Faculm  ar 
uraly  ever  seen  so  far  from  the  limb. 

B.  Brown. 


^ 


are 


A8TB0N0MICAL  CHARTS. 

[33812. ]—!  iiAVX  derived  much  instruction  from 
the  aatrooomioal  notea  and  letters  occurriug  in  the 
"K  M."  from  time  to  time,  and  am  glad  to  find 
wB.  A.  A.  has  not  drawn  away  our  most  esteemed 


jfay  I  point  out  an  experience  I  have  had  with 
^WMwaieal  atlaaes  ?  when  commencing  work  I 
wadviaed  to  get  the  S.  D.  U.  K.  map,  and  a  very 
™d  trind  lent  me  hia.  At  the  same  time  I 
vwt  to  a  aaoond-hand  book  shop,  and  was  sold  a 


copy.    I  tried  to  work  with  my  friend's  map,  which 
was  dated  1849,  with  "  Webb*s  Celestial  Objects.*' 

srcely  a  star  or  nebula 
great  nebula  or  King 


was  dated  1849.  with  "  Webb's  Celestial  Objects." 
*  ksoamequiokfy  diagasted ;  scarcely  a  star  or  nebula 
vaa  naifcad— not  even  Orion's  great  nebula  or  Uinflr 


MWainLvn.    I  opened  my  ^„ „^ 

Bvas  dated  1881.    without  comparing  the  two,  I 


o?m  map.  and  saw 


■v  it  ^aadwzeaked  vengeance  on  the  head  of 
«•  wnd-lmd  bookaaller.    Lately  I  have  been 


STAB  FLTTTINGh  AND  BUMPTIOUSNESS. 

[33314.]— I  TausT  you  will  allow  me  to  say  that 
when  I  remarked  that  Prof.  Keeler  made  observa- 
tions of  the  chief  nebula  line  with  the  idea  of  dis- 
proving the  suggested  macnesium  origin,  I  had  in 
my  mind  an  expression  used  by  Prof  Keeler  hiouelf 
in  a  letter  to  Dr.  Iluggins.  The  expression  was 
this :  *'  I  am  glad  to  say  that  my  observations  were 
in  accordance  with  your  own."  flioyal  Society 
Troceedinffs,  Vol.  XLVill.  p.  213).  It  was  this  and 
other  portions  of  the  letter  that  led  me  to  conclude 
that  Prof.  Keeler  and  Dr.  Huggins  were  working 
together,  and  therefore  there  was  the  poseibility  of 
a  biased  result  being  arrived  at.  However,  as 
Prof.  Keeler  has  denied  that  such  was  the  state  of 
affairs,  I  have  pleasure  in  withdrawing  insinuation. 

B.  A.  Gregory. 

11,  Southey- ro.id,  Wimbledon,  S.W. 

[It  is  a  great  pity  pet^ple  who  cause  our  space  to  be 
thus  wasted  have  not  more  sense  I— Ed.  *'  E  M."] 


LTJNAB  GLAOIATION. 

[33310.1 — I  TUUST  that  our  valued  correspondent, 
**  F.B.  A.S."  will  not  take  it  amiss,  if — in  reference 
to  his  remarks  iu  letters  33008  and  33017—1  enter 
a  mild  protest  against  his  c^ling  the  Rev.  J.  Bone 
and  Mr.  F.  H.  Very  *^  antagonists  who  have  risen 
up  to  combat  (me)." 

I  am  glad  to  be  able  to  assure  him  that  I  have 
had  the  most  friendly  and  instructive  correspond- 
ence with  these  gentlemen^  in  addition  to  enrly 
complimentary  copies  of  their  works,  and  that  our 
relations  are  more  cordial  than  he  might  suppose. 
Long  may  they  remain  so  ! 

From  **F.R.A.S.'8"  remarks,  casual  readers  of 
*'  Ours "  might  infer  that  Mr.  Very's  researches 
render  my  theory  quite  untenable,  but  I  am  glad 
to  say  that  in  a  late  letter  Mr.  Very  says :  *^  I  feel 
confident  that  your  patient  labour  will  not  have 
been  in  vain,  and  that  somehow  the  facts  that  you 
have  pointed  out,  will  be  found  to  fit  in,  as  necessury 
— and  important— parts  of  the  completed  theory.'*'^ 

Mr.  Bone's  views  are  necessarily  the  antithesis  uf 
mine ;  none  the  less  I  respect  them,  as  those  of  an 
earnest  fellow 'Student,  and  bear  in  mind  that,  after 
all,  /  may  be  wrong ;  but  a  study  of  terrestrial 
development,  especiaOy  of  our  vast  series  of  sedi- 
mentry  rocks,  leads  me  to  believe  that  a  globe,  such 
as  our  moon,  cannot  have  reached  the  airless  and 
waterless  stage  of   development,   without  having 

5 Missed  through  a  vert/  prulougod  era  of  erosiou, 
luring  the  decline  of  secular  temperature.  I  think 
when  Mr.  Bone  studies  this  portion  of  the  subject, 
he  may  agree  with  me,  that  the  fall  in  secular 
temperature  would  be  so  exceedingly  slow,  that  a 
planet  could  not  b^  Jinalhj  surf  acid  by  lava  lakes, 
and  so  to  speak,  molten  phenomena,  implying  a 
high  secular  temperature. 

The  fact  of  our  moon  being  now  practically  in  an 
airless  and  waterleps  stage  of  her  development 
seems  to  me  a  proof  that  the  initial  temperature 
must  be  very  low  indeed,  fourteen  days  of  un- 
clouded solar  heat  being  unable  to  reveal  traces  of 
gas  or  vapour  around  the  equator,  or  at  the  limb— 
a  most  significant  fact,  surely. 

The  persistent  and  unrestricted  radiation  of  heat 
from  the  entire  surface,  and  especially  from  the 
poles  and  dark  side,  one  would  suppose  must  at 
last  lower  the  temperature  so  far  that  solar  heat 
cannot  recoup  the  loss,  but  only  locally  retard  final  I 
refrigeration.      In   regard   to   this   matter,  Mr.  ' 


JTlanvHrd^R  rcmnrkH  \n  l.tifr  3ji 'JO  vF^-f..  in,  '..^^il) 
are  most  valuable,  when  in  he  ^uys  th.it  t';T«»ijj«h 
noj'tiinial  ra«Hiition  thore  rm'sht  well  Vie  .i  J.ill  of 
300"  C,  and  an  •■■  ■"<■/'//'/■.  temrerature  r.f  minus 
100^  c.  ■ 

Ah  far  as  I  can  sc^o,  the  question  of  the  pie<«nce 
or  absence  (and  amount)  of  atmosphere  and  v  ipour 
around  a  globe  is  one  dc|)cnding  on  its  teni|i>'ra- 
ture.  In  the  case  (if  our  sun,  we  have  a  ^i<->e 
with  such  a  high  temperature  that  it  U  prc^um^hly 
iu  the  gaseous  stage  tliroughout,  and  with  a  density 
one- fourth  that  of  our  earth' h. 

In  Jupiter,  a  planet  with  a  duDsity  ulso  one- 
fourth  of  ours,  but  swathed  in  vast  cloud-l>t}ti», 
and  which  some  think  is  still  in  the  simi-iuoan- 
descent  stage. 

Venus,  again,  about  the  size  of  our  earth,  but 
nearer  to  the  sun,  has  an  atmospbere  raid  tu  be 
nearly  twice  as  dense  as  ours,  and  so  heavily  loaded 
with  cloud  that  we  cannot  map  the  surface. 

While  the  smaller  and  more  distant  Mars  has  an 
atmosphere  more  attenuated  than  ours,  fe^er 
clouds,  and  where  the  polar  caps  point  to  incipient 
refrigeration. 

Presumably  as  the  secular  temperature  of  a 
globe  becomes  slowly  lowered  by  radiation,  its 
atmosphere  of  gases  and  vapours  becomes  con- 
densed, and  steadily  less  and  less,  the  state  uf  the 
gaseous  envelope  giving  a  rough,  but  safe,  clue  to 
the  relative  temperature. 

But  this  fall  in  secular  temperature,  with  its 
accompanying  condensation  of  vapours  and  gases, 
is  a  notorioiuly  slow  process;  hence  the  ''era  of 
erosion,"  by  water  ana  atmosphere,  would  neces- 
sarily be  equally  prolonged ;  and  it  is  difficult  to 
conceive  how  a  large  planet  like  our  moon  can 
have  cooled  down  so  suddenly  from  the  semi-incan- 
descent stage,  as  to  retain  a  lava  lake  surfacing. 
How  it  could  so  rapidly  have  got  rid  of  the  vast 
atmosphere  of  gases  and  vapours  due  to  such  a  very 
high  temperature,  without  passing  through  a  pro- 
longed erosive  stage. 

Our  vast  series  of  sedimentary  rooks,  beginning 
with  the  azoic,  metamorphio,  and  clay -slates,  down 
to  our  most  '*  recent "  formations,  aU  tell  the  t<ile 
of  ceaseless  wear  and  tear  by  air  and  water.  £z« 
tending  probably  over  many  millions  of  vears,  they 
are  a  varied,  stupendous,  and  unanswerable  demon- 
stration that  an  **  erosive  era  "  must,  in  the  nature 
of  things,  supervene,  after  the  semi-molten  stage  is 
over.  It  seems  to  be  the  necessary  outcome*  of  the 
slowness  in  the  fall  of  secular  temperature,  daiing 
which  period  the  seasonal  and  diurnal  condensation 
and  vaporisation  ceaselessly  goes  on.  Thus  the 
study  of  our  '*  sedimentarv  rocks  "  is  replete  with 
interesting  information  indispensable  to  the  lunar 
student :  they  demonstrate  beautifully,  conclusively, 
one  of  the  great  phases  of  planetary  development. 

So  far,  the  relics  of  our  earth's  pre- erosive  stage 
are  but  dimly  glimpsed,  a  stage  in  which  the  crust 
was  so  thin  that  the  lateral  ttirusts  due  to  shrink- 
age (which  later  on  caused  mountain  formation) ,  re- 
sulted in  extensive  under- (over) -slipping  or  displace- 
ment, pointed  out  by  Goikie  inthe  great  X.E.  S.\V. 
trend  of  the  fundamental  dislocations  in  Scandi- 
navia and  the  British  Isles. 

But  quite  apart  from  the  above,  and  far  more 
conclusive,  is  the  fact  that,  if  our  moon  at  one  time 
rotated  more  rapidly  on  her  axis,  and  has  been 
slowed  down  by  vast  tides,  it  is  obvious  tlxat  the 
temperature  of  the  crust  could  not  have  been  very 
high  ;  also  that  such  very  prolonged  and  excessive 
tidal  erosion  would  have  scoured  uif  mo&t  eifectually 
all  the  so-called  "volcanic"  ('r)  details  which  we 
now  see  so  plainly  everywhere. 

As  far  as  I  can  make  out,  it  is  occasionally  a  moot 
point  among  advocates  of  a  volcanic  surfacing  ad  to 
whether  the  moon  ever  had  any  water  at  aU,  and 
what  the  motive- power  Ciu  have  been  which 
ejected  such  vast  maaies  of  material  I  am  at  a  loss 
to  imagine.  Ou  our  earth  it  i»  due  to  superheated 
steam,  at  first,  and  at  a  depth,  held  by  enormous 
pressure,  in  the  form  of  red-hot  water,  intimately 
mixed  with  the  molten  rock.  Ou  rising  in  the 
throat  of  a  volcano,  this  great  pressure  is  gradually 
removed,  and  at  last  it  flashes  into  steam,  and  pass- 
ing out  with  a  roar  and  vio  ent  up- rush,  often 
carries  fragments  of  more  solid  lava  and  dvbrii 
with  it,  to  Fall  around  and  pile  into  a  cone.  But 
over  90  per  cent,  of  the  total  output  is  watt  /*,  as 
steam.  Another  thing  which  seems  to  me  a  common 
error  is  to  assume  that  explosive  action  on  the 
moon  (where  gravity  is  but  (',th  of  ours^  would  be 
six  tuies  as  effectual  in  ejecUug  material  as  it  is  on 
our  earth.  But  on  our  moon  steam-pressure  could 
not  be  raised  to  more  than  ^th  of  ours ;  the  safety- 
valves  are  loaded  to  r)uty  ^th  the  weights,  and 
hence  the  ejecting  jiower  wuuld  bo  only  equal 
to  ours. 

When  all  these  points  are  carefully  considered, 
and  the  enormous  size  of  some  of  the  circular  buuk 
plains  are  held  in  new  (Bailly  i.i  1;}0  miles  iu  ilia- 
meter),  I  feel  sure  thit  a  **uum'  departure'*  ;''.'  re 
the  origin  of  the  ctrj  j, tip  Lie  ^-'u-.  of  circaiar 
formations  may  be  pJ^^ible. 

To  my  thinking,  tlio  anomalous  abseuce  of  pMar 
caps,  the  equally  extraordinary  abtience  of  distinct 
local  colour  m  the  deUils,  the  comparative  white- 
ness of  the  raised  portions  of   the  surface  of  the 
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7^/jJ  5 


Jv>/ 


•?Jf  2 


in  the  diraotlon  of  ■  final 


,  ai*  t«*taiM  wortbr 

■ttMdioo  of   nIsDogrr —    

itMdilTaiid  ttnubtaaL, 

nrfM&ff  bj  riadatloii,  to  Bbow  thftt  ooj 
hai  TCMliad  ■  tmte  itKgB  in  ft*  deTelopmeot, 
bdng  «aoM«d  in  noir-foimi,  fnnn  jade  to  pols, 
Vun  ii  DO  injihffy  m  to  whan  mil  tha  w«tw  bM 


t,  AMun,  Feb.  7. 


8.  B.  Feal. 


fllX-LXEiaBD  aBA.TITT  B80APBMBHT. 
rr3331S.]— HATCfQ  taken  maoh  Intereat  In  the 
'  wfidM  re«Dtl7  pnbUdied  in  the  Bmolisb  ICsoHuno 


ofthl*kiDd,thortop(i 


MttnoOratSO'.uiclUMoloi&doMnottrip.    Thi< 
will  Mail;  b»  teen  br  >  gUnoe  at  the  iketiai.    ~ 
■tiaat  an  ptaead  on  Oe  anna 
.  tttbptb       -      - 


'  tiro  sitia  anof,  C  D.  The  etcipe- wheel  E  movee  in 
•  plane  betweem  the  ainu.  It  u  a  nilflgged  wheel, 
with  BX  lifting  pirn,  E,  wreired  on  ita  face,  and 
mOTW  tO"  at  each  boat,  rsToIvuig  onoe  in  twelTs 
•aoondj  with  a  Maoudi  pendnlom.  There  ii  a  % 
O,  but  it  ii  onneoeMBir-  The  olodc  goes 
•qoallr  well  with  or  withont  it.  Howerei, 
t  il  Mtiw  to  have  a  By,  as  *it  aofteni  the 
Uow  on  the  p^lela  AB.  I  have  tried  the  euapa- 
'  mant  withont  the  flj,  whsn  detaohed  from  the  dock 
(It  ia  on  a  tapanoe  plate  bolted  to  a  horizontal 
nme,  which  contains  the  train),  luid  find  that 
.  whatsrer  wdght  ia  applied  I  oaonot  make  it  trip. 
Thii  eaOBpamBot  will  work  eqnall;  well  with  onlj 
one  impalae  arm.  The  chief  advantage  □(  thu 
ssDapflment  ip  that  it  is  rendered  perfectly  safe, 
wlthoDt  (ither  using  a  By  or  undercaHiag  the  stops, 
» -legged  granty 
J.  1.  B«id. 

A  HOVBL  ANO  OtraiOCS  LATSB. 
wanderings  last  y aar  I  found 
>   the   prodnotion  of  two  Teiy 


naaffla  br»  nowl  uoUtmUaa  a*  the  fcmfl*"  Panto- 


graph; and  a  laths,  quite  nniqua  in  ita  plan, 
capable  of  doing  Taiioni  work  wiuk  ample  means, 
and  paitimlailj  haTing  snoh  an  nnnaaal  (hereto- 
lore  unknown)  way  of  managing  the  sUde-rost,  tlul 
I  hBTe  written  the  following  aoooont  u  of  intsrasi 
totaadeiaof  "Onra." 


-Fig.* --      ,- 

aUde-raat  In  onUnair  position,  tnining  a  tlm  of  t 
Sywhaal ;  Fig.  6,  the  aaae  aaMion  and  view :  slide 


or  otlMC  tpharieal  tvidiig. 

Betnising  now  to  the  h^ad.  A  mandisl  latnd  ia 
plaoad  baok  of  and  below  mandrel,  geared  bf  eqnal 
whaab  to  the  mandnl. 

Ita  left  eoda  pTDjaota,  and  haa  a  sora  w-cnt  tIiet«on. 
He  ineUnM  apindla  flztnre  at  left  of  bed  may  be 
tmnad  and  fixed  at  an;  angle,  so  aa  to  bring  anch 
wonn-wheal  aa  may  be  plaoad  on  tha  nppet  eod  of 
the  apiodle  fnto  gear  wiu  the  warm  or  somw  on  the 
nuuMtel  atnd, 

Aa  maj  be  aaan  in  ths  ont.  Fig.  S,  thia  inolined 
fixtora  ia  monnted  oonoantauall;  to  &•  Mtaw  oo  a 
boat  OD  the  and  of  the  bad,  and  ita  flanged  baa»  hw 
twoaagmeat  slots  for  fixing  it;  beyond  theboaaita 
oanbe  la  open,  and  a  pair  of  bevel  (mllMi)  «•!* 
work  on  the  ajnndla,  bring  at  eaoh  end  of  a  ttean 
on  a  feather  and  gnove,  so  that  either  one  m^ 


off,  and  it  is  hallow  from  halow.  The  lathe  baa  an 
ordinary  baok  gear.  The  screw  is  plaoad  eai^ally 
in  the  hollow,  where  it  is  alwaya  oorsMd ;  tha  nnt 
a  reached  from  below.  A  handle  ia  on  ^  tight- 
hand  end  of  screw  ;  a  oarriaga,  driTso  by  the  aorew, 
is  fitted  to  the  bed,  and  la  oyllndrioal  ootnde.  On 
this  ^Uikdm  is  fitted  a  veiy  strong  ting  cast  with 
projection,  split  on  one  aide,  for  a  tighbning  bolt 
■and  screw,  aad  a  aqoare  proiection  on  the  other 
side,  pierced  at  right  aomi  to  the  "ring"  axis; 
this  is  also  split,  and  baa  oghteoing  aorew. 

The  BOoket  reoeiTaa  atams  aqnaUy  at  either  end ; 
one  stem  la  the  sopport  of  the  ordina^  hand- 
reattae,  tha  otbac  la  die MMort  and  pitot  fm  tota- 
tloBoltbiiUda-Mitithe  lUda-nat  (tan  oc  pint 


mitre  Kearonthaacraw. 

gear  on  the  screw  iaa 

eput-whaal  which  drives  an  equal  apoi-gear  on  a 
small  shaft  monnted  in  front  of  the  bed.  This  ahaft 
haa  a  .telasaoplc  extenston,  and  two  pair  of  nni- 
venal  (Hooka's)  joints,  to  reach  the  cairiage  at 
whatever  part  of  the  bed  latter  may  be,  and  to 
thoe  rotate  thaatem  of  the  slide-rest  in  the  carriage 
soAat,  or  to  drive  the  sUds-reat  aciew. 

The  onts  show  a  worm-wheel  on  the  projeeUng 
(aid  d  the  alide-rest  stem,  bnt  it  is  nowhere  shown 
on  the  tlide>reat  screw.  This  is  aooompUshad  by  a 
boshing  on  tha  aorew  in  place  of  handla  aatti  thm* 
tha  wotm-wheel  going  on  the  boahing. 

The  makM  tuntdM*  a  aat  of  wonn-whaA  havtag 
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km  nua  of  A*,  vUeb  «n  piMad  on  Uia  in- 
iHd  ikan,  to  bi  Mna  hy  vorm  (•craw)  do  mui- 
r^itod.  wtUj  mj  b«  put  an  eithsi  thi  it«m  or 
M  a<  th*  lUib-rHt,  or  on  tba  Ikttei'i  nreir. 
Th*  noit  liBukaUa  point  In  the  inTvotion  ii 


0  plus  ioiide  of  slide- iMt,  bj  whioh  bUnk  ii  hald 
nd  diiidad  for  onttiDg-mBi,  ■par,  or  ItreL    Tha 

QVSDtor    bu  hIio   ■    tabia    with  iloti  foe  tandry 


[33318.]— Yotr  Kfm  to  be  on  tha  wrong  li«ek, 
T(  joa  wuh  to  lolve  tha  problem  Ton  prDpaDiid,  aaa 
G«odave'B  "  Elementi  of  Mcduumm,"  2nd  edilioii, 
ATticlea  104  and  89.  1  do  not  aea  how  yam  ara  to 
gat  B  glow  motion  nnlaai  the  Urga  intarakl  tootbod 
wheel  ia  the  driim — not  tha  driver. 

For  an  anangtmant  for  Internal  baek-gaar,  eee 
HollupfFal'i  book  "  TniniDg  and  ItachanlEal 
Manipnlation,"  Vol.  IV.  p.  113.  P.  H.  W. 

81TPZBHBATBD  SIIAIE. 


itaiulDg  a  lOlntioD  of  enutlo  wda.    ilia  tarn- 
itnn  may  be  2G0°  C«nlbiad|iB,  tha  tennon  of  tlw 

m  ISfilb.  pnaqniralndi.    lUi  iteam  ii  paaeod 

mto  a  ooDdaonr,  2,  when  It  Ii  ooudanaad,  girlng 
11*  bgat  to  2,^ni]  liquid  oontuned  in  3  at  a  tempai*- 


tfjiit/vi  /rda,  ite 


etriul. 


ating, 
I.    01 


ii£st 


TI.SXUItB  OF  MI&aOBS.  &0. 

3320.]-!  AU  glad  Hr.  Holme*  can  >paak  n 
of  putta  dim.  aa  they  are  handier  for  amateni*. 
J  haTe  laen  Mr.  Holme*'*  di*ca,  and  thought  tfaBB 
good  and  well  cnt.  I  have  not  uaed  pUte  dlac*  tia 
many  yaan.  Tha  oatt  disct  can  be  had  of  anj 
thidoieH.  I  naver  bad  either  a  plate  or  catt  diao 
break.  It  iamachmore  unportant  that  a  due  of 
plata  ihonld  be  well  tampered  than  —  -  ''  — "■ 
DeeaDW  •  euting  ia  not  a  part,  bntau 
andlfca  tempering  ia  equal  and  lymi 
omtTM,  Hr.  Holmes  knowa  that  oeitner  oi  uieaa 
Undaotalaii  are  pcfcc'lfi  asnaaliid,  like  optioal 
glaM.  "&«  thinner  the  glaae  the  eatiar  it  ia  to 
inueal.     I  foond  that  the  plate*  out  of  whioh  plaoaa 

Ttxga  plate  flat, 
■  tar  flata  they 

--  „-  make  tham  of 

optical  glaa. 

'  *■ I  could  laBTB  Mr.  Holmea  to  reply  about 

aeaof  pinhole  and   eyepiaoa  for  testing. 
I  \n  oanne,  it  ia  imponibla  to  haTe  them  ^in.  apart, 

. ., ._. I*  atill  in  ita    eioeptyon  merely  iri*b  to  test  tha  image  in  an  eya- 

[  b  [■''•■Ut  MOOmpUahed,  and  the    infancy.  place.    Thm  it  ean  be  within  tin.  %h-^"-  " 

k  lAkb  the    " nng  "   and  atam  I      In  my  opiniru,  the  maken  would  find  a  market    back  oip--"^'     ' -    '  -  •"  '    ---'•- 

R — u^_.  __  _.■!       ^  hori-  I  'or  'heir  maobinea,  it  the*  were  iudidoualy  adTar-    proper  pi 

a-. I  ..-.^J  i_  T_J._  '       ._'.» «i .  Dttt  fa  tt 


'(■>i./«a^2fa 


^^Jadd,  Ua'  I 


^  t/tl  *ie*ii»it 


•qtuia  inch.  This.  Taponr  ia  iiiaanl  into  T«MaI  i, 
and  oondonted  and  made  to  araporala  mora  wate 
from  oanitio  aoda  in  fi,  the  ataam  bajng  eondaaiaad 
by  cold  water  at  1S°  Centigrade  in  "So.  6.  Uia 
reanlt  of  burning  a  giTan  amonnt  of  fuel  to  de- 
hrdrale  a  weak  aolutiMi  of  canallo  aoda  being  mnlti- 
pliad  three  timaa  that  of  the  ordinary  way.  This 
oonoantntad  oaoatic  aoda  may  ba  naad  in  ttia 
ordinary  waf  to  ahemb  the  eahanat  itaam  from  an 
angina  and  gire  up  ita  latent  heat  to  tha  boQar.  na 
range  of  tonparatura  may  ba  ineraaaed  'iij  thia 
meana  without  incMMing  tha  woAing  preaanra. 
We  haTe  three  timia  aa  mnoh  ateam  to  dm  from 
burning  onr  pound  of  coal. 


h  13. 


W.  B. 


ta|lMi«dl0V  »  TCCtlMl 


1»  a»  iMIl  Hit.    IliKe  li  K  flatare    tiiad,  in  London. 


n  the  piopv  iMting  diataaoe  tba   i 
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olSpKvU";  bat  ■*  b«  idEn<.-«.«dpd  h«  did  no)  -  niivlutk-D  of  thcMrth.  noldraakatheball  i.  ^Ch^  tavw-mttka  alidiBg  fiu- £xeJ  oc 

•M  tW*!»l*ai,*nddidui:Bi>dt>ttuidlh«nnndpjn|>nriliptkcuri«in)pwtn>mAuB^  batM  tbvbuc  admit*  cj  a   bstnl  niTCBcn:  >?; 

npMi  w&id  it  wu  fv<ai>d(id,  I  tf»m  uk  «ut  n^t    vonlil  alnn  hold  to  [tt  orieinal  homootal  «uli  sdeof  Sfae  ccom  of  tiw  Nu«l  A'u  tm<3l 

kw  b«  to  liilicwip  BIT  miMB^BI*  ntde  in  p-vd  iwtb  I  — (hst  i>.  lii  the  TcLxitr  ol  ceTI>hit;>^n.  it  •  czict  cmtiiiig  of  the  Vf^t. 

ifiictja^  •  phfacaaago  vilti  shkb  h«  adnin  in  j  th*  nd  of  (Kk  Hcood  ba  toond  oo  ooa  of  th*  |     3.  Tb*  oU-ohiuuhc  kiTU   the  ptIUi  ] 
kw  >o  M^MutaNc*.-    I  pMtttT^  imSat  aadK   iwtkal  In^  th«  tfrneta  bctwtaa  tka  liniBnin-  '  tfaicogk  Hg  etntn  euMi   ua  laap  to  bt 
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r  Maoosd  all  noiid, 

IMT  WDld  be  ilightly  wgigbted  .- 

1^  to  the  burner. 

(b  oonUinec  being  (hallow,  and  the  foot  atao 

■*■!" — .  tbe  lifiht  an  be  brought  alow  to  Uie 

er  It  Ma  b«  rused  abore  the  ataga  for  lue 

k  <waiVmwg  above  the  (tags. 

tk*  pinoUiig  ooUar  pniTidea  a  tbt;  efficient 

idb  MutroToTei  the  Tertloal  moTemanta  of 

I  Wtel  oo  the  iketcb,  with  tbe  aocompanjing 
fUpo,  give  a  hll  explaaatton  of  the  lamp, 
^ilion.— Fig.  1,  A  :— Baae,  with  4tt.  which 
art  or  saoatAona  itwd*  ODdeneath,  tbe  ban 
of  nnawhat  laiger  diameter  tfaaa  the  oil- 
mm.  TiM  bMe  can  be  Btted  with  a  alidine 
wFige.  3  and  3,  gfring  tlis  Ump  a  latenl 
•wtM  Ub.  on  each  ada  of  the  eantre  ot  the 

ttaa  fiidHtattng  toaat  eenbiig  of  light 
itBorlng-tha  baaa.  B.  PilUl.  To  preTant 
KDf  laap,UM  pillar  eonld  be  made  ■qnaie,  or 
taanowaiul  ahiUlow  ilot  cnt  init,andapin 
baaundlhronghthaooUu  into  the  alot.  C. 
ittep  of  lollar  foe  oarning  lamp.  D.  Oil- 
Mr,  dianatar  Sin.,  wiUi  fitting-hole  (E) ; 
HaOBSiiiaata  with  lin.  wick ;  hiif  a  lavolu- 
t  mmuMt  ot  a  lerolTing  ooLar  with  Btopi  can 
Mtobomwto  admit  of  the  lue  ot  the  flat 

«r  of   Hi   edge.     H.  MnUl  cbimnaj,  dnU 

Mil*  X.  B^  or  vrider  put  of  ohimnB; 
■ding  flame.  L.  Projection  from  box  for 
ipim  aUpa.  H.  Olais  slip  in  place.  N. 
ig  Mlkr  with  aetew  at  nde.  F.  Arm  for 
m  eoDdams— it   rotatct.      Not  draws  to 

M  dnwn  too  long.  S.  Condenaer  (not 
I  to  acBl^-  S.  Screw  anangament  tor  fixing 
MW.  T.  Hoilsintal  aectian  of  pinohiog 
T.  Anolfaer  fbnn  of  collar,  which  coald  be 
Mad  for  the  plnohing  oollar—it  bu  a  aorew 
'  o>  a    brake  wfaiob,  being  a  Mgment  ot  a 

deaa  not  damage  the  pillar.  W.  Horizontal 
■  of  mate,  rtiowing  hnilui  worked  by  ecrsw. 

3.  Tertioal  aaetioo  at  middle  ot  efiding-geai 
KiS  «««r  lb*  baaa,  ihowing  the  pillu— not 
itoicala. 

,S.  SHding-gnr,  ahowiog  acragr-atem,  which 
'  Waia  Icog  eoongb  to  project  juat  ontiiide 
AoIlbabaM  to  faoQitate  turning  tbe  screw 
Abws  Id  Mala.  J.  A.  Roas,  U.D. 

Mtaat^llanih,1692. 


■aif  ■■—    m    SLBOTBOSTATICS. 
—Til. 

g.]— M._    BaPMJTT      OP      POTKSTIiL.— Thi 


for  tbe  laat.  Connect  tbe  knob  of  the  eleotroecope 
with  the  metal  oui  in  which  itia  placed  b;meanaot 
a  wire,  ao  tlul  tba  leavea  of  the  elantroioope  and  the 
nan  form  part  of  one  conducting  ajatem.  Charge 
tbe  can ;  it  will  be  found  impoaaibla  to  cauie  the 
toavee  to  open  by  eo  doing. 
mL_  ,.. ..  ,p 

andtha 

ential.      This  ia  obric 


bodiee,  when  ioined  b;  a  third  oondui. 
Bime  potential,  and  that  all  paita  ot  a  conductor,  or 
nf  a  single  conducting  avatem,  ue  at  tbe  aame 
potential.    We  may,  therefore,  dellne  a  oanductqr 


e»  a  body  ichoK polenlial  if  a'uaiji  imiform.  Com- 
porn  this  definitian  with  that  given  provisioDally 
UDder  Exp.  No.  6. 

yoli.—li  ia  poaeiUe  that  a  alight  dirBrgance  ot 
the  leaie*  may  be  obtained  in  this  experiment.  If 
ao,  a  deeper  can  should  be  tried  so  as  to  contain  the 
whole  of  tha  electroscope,  the  divergence  being 
caused  by  the  disturbing  influence  ot  surroundiuK 
<>bjecta.  The  can,  in  this  and  similar  experiments, 
must  be  free  frum  sharp  angles ;  otberwiae  there  is 
a  loss  ot  alectriBcation.  Connections  are  best  made 
with  a  piece  ot  lius  brasa  or  ooppor  wire. 

15.  &T«fi,in^  Action  of  CondMtor:—i.  pith  ball  is 
suspended  by  a  thread  from  any  convenient  support. 
The  other  end  ot  the  same  thread  ia  attached  to  a 
piece  ot  tin  or  zinc  about  4in.  equate.  If  a  glssarod 
be  eidted  and  brought  near  the  pith  ball  it  will,  aa 


line  betweeo  the  ball  and  the  rod.    Tbe  at 

at  onoe  oaaiea,  but  ia  again  shown  on  withdratring 
tlie  line.  Now  lay  the  nnc  on  one  aide,  taA  Intw* 
poae  a  plate  of  glaas  of  the  aame  un  between  tha 
ball  and  tbe  rod.  Tbeattractiaiot  tha  rod  on  tt* 
baU  i*  but  (UghUy  affeeted. 

The  metal  plate,  being  connected  to  the  pith  ball 
by  a  oondnotoT,  ia  at  tha  aame  potsitlal.  The  a* 
periment  ahow*  Oat  ondet  theas  ciroamitaneaa  tha 
oondneling  metal  plate  aereana  the  pith  ball  boB 
the  attnabok  of  the  exoited  rod.  We  eondnd^ 
therefore,  that  a  eondnotor,  interpoaedbetiraao  two 
bodies  at  diSmant  potentials,  acta  as  a  acm«n  for 
that  body  whioh  is  at  tbe  same  potential  aa  itaatf. 
The  aeocnid  part  ot  the  experiment  shows  than  aa 
inaolator  doea  not  act  aa  a  screen. 

Thtorfi  ef  EUetrical  Attraction.— V a  an  now 
able  to  give  a  more  precise  explanation  ot  what 
happens  when  two  bodiea  attract  each  other,  llie 
reelilta  of  experiments  Noa.  13  and  14  may  be 
snmmariied  in  the  following. 

Laic  of  AUraetion.—Two  bodiea  at  different 
potentials  attract  each  other,  provided  t^ 


n  them  ia  filled  with  an  InanlaloT. 


a  tha  ti 


t   the  attraction  in;^  ba 


is  replaced  by  a 

solid  insu^tor,  tha  Iodic-  -""  -" '  — ■-  -"— 

although   tha  amount  o 
altarad. 

The  above  law  implies  that  if  a 
interpoeed  between  tbe  bodiee,  they  do  no^  or  nw 
not,  attract  each  other.  Let  na  examine  thla  part 
ot  tha  law  a  little  more  folly.  Than  are  two  caaaa 
to  be  considered. 

(I.)  The  two  bodies  A  and  B  have  a  ooaidnetor, 
C,  interposed  at  tha  same  potential  ai  oaa  of  tbitu. 


o 


o 


A,  sappoie.  (Sea  Fig.  9.)  We  know  by  tbe  lait 
experiment  that  A  la  not  attracted  by  B ;  and,  tinea 
action  and  reaction  are  eqnal  and  contwy,  B  is  not 
attraotcd  by  A.  Tbe  same  kind  of  rsasoniiig  appUM 
when  C  is  at  tha  aame  potential  aa  B. .  nenee  ouaa 
is  no  attnotioD  between  two  bodiea  at  dSSeraot 
potentials,  when  there  is  a  conductor  fnterpoeed  at 
the  same  potential  aa  either. 

(II.)  Let  tha  potential  of  C  be  different  from 
both  A  and  B.     Then  A  and  C  being  at  dittertsit 

Ktentials  there  will  be  on  attractiOD  between  them. 
tbe  same  mannei  there  will  be  an  attraetioa 
between  B  andC.  Consequently  A  will  appmr  to 
attract  B.  As  to  whether  there  be  in  addition  anj 
rial  attraction  between  A  and  B  we  shall  not  at 
present  attempt  to  determine. 

Theori/  of  (he  ElaSroscapc.—Vra  are  now  able  to 
give  a  more  complete  eipositian  ot  the  action  of  the 
electcoecopa  In  preceding  eipeiiiDents.  Fig.  10 
gives  a  diagrammatio  plan  of  an  electroaoope.  A  B 
are  the  leaves,  C  ia  tbe  glais  flask,  D  is  the  coatain- 
ing  condiictiog  vessat.  Let  us  flx  our  attentum  on 
the  small  portiooa  E  F  of  the  can  juat  opposite  the 
leaves.  Kov,  there  is  no  attractive  force  between 
A  and  F,  owing  to  the  screening  action  of  B,  whi^ 
is  at  tbe  same  potential  aa  A.  For  a  similar  reaacn 
there  it  no  attractive  force  between  E  and  B.  On 
the  other  hand,  tbe  attracticn  between  B  and  F,  as 
well  aa  between  A  and  E,  is  not  prevented  by  the 
InlerveniDg  aidea  ot  the  flssk.  Hence  A  and  B  will 
recede  from  each  other.  Similar  reaaoning  appUea 
to  other  portions  of  tbe  containing  vessel,  save  on^ 
that,  owing  to  the  obliquity  of  the  attnu^ng  toro^ 
the  aereening  action  ot  eadi  leaf  oD  the  other  naK 
ba  imperfect. 

It  IS  a  well-known  principle  in  mechanics  that 
the  toroa  required  to  produce  a  deviation  of  a 
pendulum  from  tha  vertical  increases  with  tha 
amount  ot  deviation  producad.  Now,  eadi  leaf  of 
the  electroscope  is  virtually  a  pendulum :  haooe, 
the  greater  the  divergence  of  the  leaves,  tha  graatsr 
the  attractive  force  acting  on  them.  We  agree  to 
measure  the  amount  ot  difference  of  potential  by 
the  attcsctiva  force  betvreeu  two  given  bodies,  u 
follow!  that  the  ^eater  the  divergence  of  tbe  leaves, 
tbe  greater  the  difference  of  potential  between  Um 
leavea  and  the  exterior  conducting  veaeat. 

It  foUows  from  what  has  been  just  aaid,  that  tor 
exact  eiperimeota  the  leavea  should  always  be  in 
the  some  positioQ  relatively  to  the  exterior  vessel. 
Thia  ia  moat  oonvenieotly  done  by  covering  the 
outside  of  the  glass  fldtk  with  tin-toil,  which  then 
takes  the  place  ot  tha  tin  cuu  in  precediog  experi> 
meets.  A  Bullident  portiuu  ot  the  glaaa  mutt  be 
left  uucovered  in  order  to  sea  tba  leaves.  Wa  shall 
coll  this  conducting  coating  of  tha  electroaoope  ill 
"  envelope." 
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'vptisd  to  hti  qnsTf  appou  t<i 
ngird  to  the  idm  ol  e- 
'  a  ii  purely  one  ol  aoa-n 


ndiffi- 


and  1  put  of  boilod  on.      Piima  the  cui*u 

'   with   th[i,    UHDR  a  biuib  or  palette  knife. 

^, —  J jnienoe,  and,  Atter  the  ODvaa  hu  had   BufRcieot  time  to  dry, 

arded,  is  not  mooireat ;  bat  in  the  sense  ecrape  off  from  the  back  an;  inperabandant  colour 
oi^  is  oondnctud  bj  the  earth  from  one  which  ma;  have  passed  tbcnugh,  and  then  repeat  a 
I  to  aaothar  there  is  no  such  thing  as  aeoond  coat  on  the  face,  leaviDg  m  smooth  na  poa- 
n.  It  yon  place  money  in  a  bank  and  sibte.  When  hard  and  dry,  rub  it  smooth  wtlh  a 
t  again  yoa  do  not  hjAnj  meani  recoiva  piece  of  light  pDmice-stoae  and  water,  so  aa*to  cut 
ame  mdal.  Let  "  W.  M.  B."  consider  off  or  liy  all  knots  in  the  canvas.  Orind  2  parts 
rth  is  at  sero  potential,  and  of  infinite  white  lead.  2paTtewhiUi]^,  I  part  bamt  ochre,  with 
>nd  that  the  difference  of  jMjtential  pro-  a  small  quantity  of  pumice- powder,  all  itround 
Ita  battery  is  eSeetnally  relieved  by  oom-  separately  latber  stiS  in  ran  oil.  Afterwards  mix 
I  with  the  earth.  The  differeat  poten-  the  whale,  adding  a  little  gold  size  and  ihinoinE 
arily  tend  to  equalise,  and  in  the  process  down  with  haJf  raw  ail  and  half  turpentine,  and 
-" .    The  battery  main-  appl^  a  third,  fourth,  or  fifth  ooal^  alio  wing 


di&erenoe   of   potential,   and  therefore    i 

■ — '—  ' "■-  battery  lasts. 

B.  I.  Lysck. 


!>plied.     Bepeat  the 


W.  T.  A. 


— Butb  Bstnm.— It  was  at  onetime  [7e728.l~TwiatDTUIa.~The  instrament  shown 

liat  the  earth  really  did  act  asaretnm  is  an  Arciiimedean  drill-stock,  and  not  a  twist-drill. 

that  idantiMUy  the  aame  current  ntorned  IfC.  O.M.   Bennett  will  took  at  page  11    of  the 

•  earth  to  the  battery  from  which  it  had  oover  of  last  week's  issue,  he  will  see  a  drawing  of 

Int  this  idea  haa  long  been  given  np,  and  a  twlat-drilL                                     A.  P.  Boweb. 

'^  n^J^I^J^Y^^^t^.^^  l7a733.l-PlioaoBrapli.-It    querist    will  slide 

Ji^h3r  l5  w£s;i^tSiXS  ?°»"  'Tf J?:,s?^  wSr-  "5^;^^  r  "^  t 

>1  Is  esUbUshed  li^tween  any  two  points  ^,^^^  ^f^"  ^'^'^  ''  ^h'^'S^^'^ 
Mtteg  body,  a  enrrent  window  between  "nicrosoopical  glass.                       H.  Q.  Snooirr. 
ta,  and  wfll  oontlnDe  to  flow  nntil  eqni-  [76T5G.]— Fan  for  Sryinff- Shed.— If  yon  will 
ia-«stablished.    Now,  oii»  terminal  of  oommnnioate  with  me  I  shall  be  able  to  give  yon 
jaatahJgbaipotMitialthaiithBt  oaefni  information  on  the  snbjeot.    I  advertise^ — 


h,  while  the  other  terminal  is  at  a  lower   address. 


E.T. 


'   mend  the  qnerist  ti 


^rf 


ig  a  tn^rtfol  of  wOer  ^  *•  J^**  petroleum  is  not  witho^  vary  considerable  danger. 
^  dipptog  np  »ff;5«  ta^ethilfroni  g,,,^.,  tanks  are  approved  ol  by  insnr^ 
Sydney :  the  bnoketlnl  need  not  tcaTeL    ™„^„,-„  .„j  .„  .i.„fi,^i„_*.     TiL„_,,*.,„. 


— ;nr&ia  of  Wheela.- To  transmit 


__  bv  i 

e  absolutely  safe.    I  know  of 

'    which  was  teated  in  every  eancelvable  way,  but  no 

'    explosion  oocnrred.    A  nlaty  gas  ^carbon  dioxide] 

ia  need  in  connection  with  a  water  jacket ;  the  gas 

-'s  very  eaailj  and  safely  made  by  the  — ■ ' 


for  a  bob.    The  ends  of  the  wire 


The  battery  consisted  ol  a  plate  of  oopper  and  . 
plate  □(  zinc  buried  in  the  earth.  The  peadolam 
'  o(  wood,  with  a  large  ooil  of  copper  wire 

wires  horn  the  buried 

plates;  two  brackets  abont  halt-way  up  the  rod  sup- 
ported a  sliding  braak-pieoe,  whteta  was  so  sitaated 
that  it  would  be  pushed  a  little  at  every  vibration  of 
the  pendulum,  and  by  this  means  an  electric  corrent 
was  made  and  brbken.  The  operation  ol  these 
clocks  was  not  aalisfaotory,  as  th»  were  b'able  to 
errorfrom  Sactuations  of  the  battery  power.  See 
■'  Electric  Clocks,"  In  this  paper,  March  23,  1872. 

Lewiaham.  S.  Bobbbt  BonreT. 

[76787.1— Prlntln K.— The  '■  Anastatic"  process 
will  enable  old  printed  matter  to  b«  revived,  and 
reprints  to  any  extent  to  be  made  without  injory 
to  the  oriKinal.  Prof.  Tbos.  P.  McCann,  of  St. 
Joseph's  College,  Dumfries,  an  amatear,  has  ex- 
perimented a  good  deal  in  ''AnastatiD"  prooessss, 
and  would,  perhaps,  give  Inlonnation  if  inquired 
of  ;  otherwise,  I  will,  if  desired.  '  ~ 


[78794.] -AKslonient«<l  LeoUnohe  Oella.- 
I  thank  the  various  oorrespondenta  for  their  in. 
Q  in  '-  E.  U.''  ol  18Ch  ii 


ly  gained  information  by 

.  tkuid  a  carbon  plate  "-" 
liiohliad  1 

, theosual  way 

betweoi  the  two  agglcmented  porooa  eaibons,  and 


iling.    I  had  on 

otLeducbJ  poro_  ^_.    

l»oken.    Thia«M'lMntH**Blfiiledintheosual  wa] 


poions  pot  which  bad  beea 


,  ..  .,.—„ a  new  one.    Its  length  (rf 

life  duration  I  have  to  wait  lor,  whioh  give*  ma 
opinion  to  be  equally  satisfactory. 

SotaEBiKr  Lid. 
[76795.] -Btalnlnr  MlsroBaoplc  aectiona.— 
"Spot  Lens"  will  find  B  section  on  it  in  moat 
hooks  on  the  microscope.  Lee's  "  Miontomist's 
Vade  Mecum"  :  Beale's  "How  to  Work  with  the 
Microscope"  ;  Froy's  "Histology,"  &o.,  and  lota 
-' " ■--      He  might  begin  w^"^  " — ■^'- 


i  smaller  works. 


iwof  i  as  you  wish  to  do,  I  think  yoor  tank,  costing  bnt  a  lew  pence  par  1.000  gallons  ol       ?'°™S°P'!^, -;-.-—■     -/-  ., 

TOddtatoluvo  a  ahaftABwith  bevel  oil,  and  wm  not  support  oom^usHonol  any  kind.  "J^t  tje  following  on  st«ning  wood  sections ; 

" into  bevel  wheels  on  the  two  Ha  tanks  are  very  oanvenient  in  every  way,  and  _^™  'r*__"S^^,.  ,—  '>^_i>'"*™»d_by  • 

J  diagram.    The  two  driving-  are  the  beet  I  know  of .    I  rhould  be  pleased  b>  gi< 


After  t  ..,.__ 

methods  thus  described,  we  may  proceed  to  stain 
them.  .  .  .    The  solution  of  carmine  is  made  by 


liee  and  sofB.- 
of  Bolution. 

for  two  days 

ammonia,'  when  7drm.  c* 


•Id  have  fifteen  teeth,  and  be  of  the  same 
bfreo  wheels  shoiild  have  IS  teeth,  and 


at  partioulai 


fuither  intoimation  if  the  querist  w. 

[7S759.]-LampaiiImne7B.-Iammnohobliged  ^^/i,ii^.  o'l^atrong  liq um 

to  "  A.  E.  B.,"  "  S.  B.,"  and  "  L.  T.  G."  for  their  ^axt  diSSd  watotS  ^Se 

replies.    I  fnlly  appreciate  the  mischief   of  sub-  xhe  floid  mnst  be  exposed 

mitting  the  dumnv   to   any   sodden   change  of  togat  rijoi  nperflooos  ai 

tampei^Me,  andinlighUng  and  ^xtlngnlahing  ttie  disBUed  water  ate  to  be  added  to  it.    To  prepare 

lamp  effect  the  chuin  sj  graduaily  as  I  can ,  but  the  green  dyetakeS  grains  ol  aniline  green,  and  by 

my   (mteUectnal)   difOonlty   is  that  the   ohimDey  meansof  haatdiMilveitin  2drm.  ol  dutilled  watw, 

IreqnonBy  break*  when  it  ha*  been  cool  lor  eightor  then  filter  this  Mdatloo  In  6drm.  of  ahaolnto  aloohoL 

tenlionrs,  and  then  auddsnly.    How  is  this  ex-  -me  sectitms  to  be  stained  having  been  Ueached 

phined  ?    I  ose  an  old  ootton  duster  to  dean  the  uj  washed  as  described,  are,  after  a  preliminaiy 

chimneys  with ;  but  is  (he  quality  or  malehal  ol  the  soaking  in  abeolote  alc^ol,  plaeed  for  one  minofe 

rubber  important  P  I  may  mention  that  the  frsctors  in  »  mj»»1.nt  nnn».«ng  nf  Ui.t.i.  .ri.i  ^i»r^i«r^  i^ 

almost  invsriibly  (when  the  chimneys  break  in  a  methyUted  spirit  in  the  proportion  ol  Idrm.  to  2oi., 

eool  state)  oocnia  m  the  same  way,  that  la,  with  a  ^a  then  transfeiTed  to  the  green  dye  for  three 

dean   break   m  the  entire  cmiamlsrence   ol  the  minntes.    They  are  then  to  be  rapidly  washed  Id 

chimney,  and  about  IJin.  from  the  bottom.    I  have  diatilled  water,  and  immediately  passed  into  the 

by  me  nx  broken  chimneys,  all  brokra  hoars  alter  carmine  fluid  for  three  or  four  mmutM,  then  rinsed 

the  lamp   was   extinguiahed,   end   all  ^resentmg  jq  jijate  acetic  add  (G  drops  ol  the  gUdal  add  to 


ML    iT 


woold  be  a  little  leas  owing  to  the 
d  B,  and  C  and 
H.  J.  G.  K. 


— Pti«el«r— Osmlater,  or  Qannlater. 
to  "indeo,"  Many  years  ago  it  was 
ha  more  flre-rssistiDg  than  fireclay,  and 
tbe  other  day  that  it  was  so. 

Z.  T,  X. 
— Tlrsolar. — In  reply  U 

>:         „  _„_., 

typical   aoalysee 

Fireday. 


eonasat  ol  iron  oxides,  lime,  magneeia, 
laodk,«ndamuehsmaUeTquantitr  sp(^ 
Out  an  alninliMnt  day;,  on  account  of 
Osoarii  by  itself  practically  infusible, 
learf^  Saiwd,aDd  of  the  special  use  at 
riDgtaiUi>deice*BlT*lyUghheat&  While 
rUlriandnuiahhif^ier  and  more  prolonged 
■'"»'~'"*  <dHr,  it  may  more  readily  be 
'  Mddea  eooHu  (wiUi  some  varieties 
Bl^  SBSms  not  so  in  jnrions) ,  or  floied  and 

ysstalUe  oxidea  or  basic  slags.    These 
<d  elay  are  mixed  in  various  pio- 
e  hnAi,  Ac,  combining  to  some 

^~  Co*!,. 

BforOUPaint- 

•  new  CMnM,  itMtshiog  well  upon  a 
bane,  and  watUng  well  with  clean 
17  It  thonagUy,  and  stretch  agsio  the 
a,  Now  and  themoghly  qnantltica  of 
wd  vMmg,  wetl  diied,  with  6  part*  ol 


II  preaenoni 


charact^iatlcally  the  same  appearance. 

[76771.]  —  Problem. —  The    circumforeoee   c 
periphery  of  an  'ellipse  being  found  by  multiplying    > 
hall  the  sum  of  iU  two  axes  by  3  1  • "" '  * 

(^1±3.  X  314159\ 


-  22-7766  miles  a«  the  distanoe  which  the  point  P 
travel*  in  going  once  ronnd  the  ellipee,  the  jbumey 
at  the  rate  ol  five  miles  an  hour  beiog  obviously 
accom^diahed  In  4-6553  houii.  Attoltcub. 

[76773.]— Wire  Oange.'  The  wire  gauge  yon 
have  is  an  otdinaij-Lancaahire  ateel  wire  gau^e, 


in  this  lor  five  minutes, 
1  off  and  replaced  by 
Ireah  ^ilrit,  in  which  they  are  to  remain  lor  aootbsr 
five  nunutee,  when  they  may  be  translarred  to 
oil  ol  oajepnt.  In  ten  minutes  or  to  the  cajspnt  la 
..  ^ ._-   ._.  . ^- .hstitotodi  1" - 


to  he  poond  off,  and  torpentine   .     .        .,..__ 
soaking  in  which  lor  another  flva   minntes   the 
sections  are  ready  to  mount   in  Canada  balsam." 
"  Spot  Lens  "  will  Qnd  that,  to  auooeed  in  st 
*  ~     lUst  devote  great  attention  b 

will  he  f 


staining, 


Inures.     Ha  oould  not  do  better  than 

gat    the    book    from    which  I  have  extracted  the 

1.    No.   60 ;.  the  smaller    division  reaohes    to    above.     It    is  published    by    Churchill,    11,    New 

'-013in.,  and  the  larger  one  to  HI, --lOlin.    Burlington- street,  and  costs  3s.  6d.     The 


jvision,  from  dedmal  '227in.  No.  1 
"  e  smaller    division  reaohes 

,  _i  the  larger  one  to  HI,  ■■lOiin.    Burlington- street,  and  costs  3e.  6d.    The  olhersl 

The  B.W.O.  or  Biimtngham  wire  gauge  contains   have  mentioned  deal  vrith  animal   tissues.    Car- 
only  a  few  sizes  coirsspoading  with  yacir  gauge,    penter's   "Uicrosoope  and  Ita  Bavelatiens  "  con* 


Bizea  being  as 

folio  «s: 

B.W.G. 

Dedmal  E 

13     .... 

...      7    ... 

....     -180^ 

24     .... 

..      8     ... 

....    -HSin 

29     .... 

34     .... 

..     12     ... 

....    -HSin 

41      .... 

..     13     ... 

....     '095in 

53     .... 

67    .... 

..     19     ... 

....    -042iu 

tains  a  sectiaD  on  staining,  and  be  says,  m  a  foot- 
note, of  the  staining  of  the  higher  vegetable  fabrics: 
"  This  haa  been  chiefly  carried  oat  in  the  United 
Status  by  Dr,  Beatty,  Mr.  Wolmaley  and  Mr. 
Merriman,  whose  prooeiaea  are  described  in  sncces- 
'sive  vols,  of  the  American  Journal  n/  Min-oitBpy.'' 
Other  books  are  Dr.  Heneaoa  Uibbea'a  "  Practical 
HiatologT,"  Dariea'a  "Mountiog  Microaoople 
Objects,"  Charter*  White'a  "Elementary  Micro- 
scopical MampnlatJQD,"  &c.,  Sims  Woodhead's 
Comparison  between  the  two  gauges  la  very  diffi-  "  Bacteria  and  Their  Prodncti  "  (Contemporary 
colt  without  the  mean*  of  accurate  meaauremeut,  Science  Series),  and  other  works  on  bacteriology, 
and  often  very  mialeading,  as,  (or  instance,  the  contain  information  on  the  subject  as  applied  to 
B.W.Q.  between  No*.  9  and  10  containa  flve  lizea  that  branch  of  botany.  In  tact,  then  is  no  lack  of 
on  the  Laoc.W.G.,  vis.,  Nos.  24  to  29;  while  hooka  to  which  "Spot  Lena"  may  profitably  apply, 
between  Nos.  10  and  II  there  is  only  one  »ize,  viz.,  although  I  know  of  none  eicluiively  on  staliiiDE. 
No.  30.  G.  G.  A.  J.  3. 

r  76779.  ]-Bleotric  Current  from  the  Borth.  [768O0.]  —  MavneUs  Blectrio  KaohiDO.  — 
— Ooe  ot  the  first  sttempta  to  propel  clocks  by  Thanks  to  Hr.  S.  Bottoue  for  his  referanoe  to  Tol. 
electiidty  was  mads  by  Alexander  Bau  about  1842.    XLIV.,"E:.H.    There  I  find  pMtieularttiEK^^a. 
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ENQLI8H  ICEOHANIO  AND  WORLD  OF  80IBK0B ;  No.  1409. 


_TiMt     I.  To 


BlMtrta  K»Uw>y  (Hodall.— I  hi 

ie  nOvkT.  anulsT,  kbout  aft.  uroaa.  I  ih ...      

■u  fioomnr  bKiCh»  n&dcT  wba  hitmr  ei-     What  !•  the  twit  kind  wid  ill 

■hM*lhia«i.miut  tnyiH  bftTe  B  motor,  ud  if  ihatt,  Monuir wdEht  ud ilie  of  wir« t    Wfastlilli* 

b*  ■  iiBIn  nil!    Any  informiCioo  wUl  be  batfonn  of  flefd-nugnat.  alUi  dinuiuloiuT-Imbonld 

nsil<nd.~EuCTiiiinAii.  pieler  wronitht-inm  asni—wiilKht  mid  iluat  wtnt  Cui 

— 1 . I  — , w , /U..I.  nuhailiaatdTiiuiwlMrunittbtBboTBouCpDtllliann, 

to  tl^SrimK!.1^^d^eQX  loS^  ?"■  *"-"■  ^^-'r?"  "l"^  ft^?'»'.»^'*"''*  th.  lb™ 

t,ft  looki  TH7  ilubliT,  iJthougli  01  ""  '            "    ' -'  '  ---^-^-^"-'■•'--•" '"             "' 

j^Jij  .?/^Ii?  econmiioj  icotor !    I  tan  toat'bao'k 

dinted,  Ml  mom     ^iu„„.  hut  Fnuinot  iileui  luffldent  ii -._ 

s  tb«  uoe  □(  «ma  pabUcKtioa  that 
"      ■      I  hsTB  mtot  sunuT 


nitl    Itiikap 


AHBWSZB  TO  GOKSSSFOSSEHTB. 

V  AM  1 8 nnnii lai i(8M ri8«M  it mMrOKd  16  Untune* 
1/  llkf  baun  Ibcnuna,  «at,  Mmrf,  IT.a 

Bum  TO  OOKBlSPOIIDBiniB. 

I.  Wrtt«aaanadd*ottb*pap«TanlT.ud;atdnin>» 

lot  fUonteatioiia  oa  aapuBt*  pieoM  otjwffw.    t.  FntUoai 

to  qdortM,  aod  whea  •■umnu  qnaiu*,  put  tha  nnmbm 

wcUutba  UUm  pf  Uuqunfa*  to  vfakh  Ct     -     ' 


nm  ooijr  auM  m  it  euir  lo  tns  monuog.—  i^rfeiie  iHtb 

«iU  fujidah  the ,^- 

-Mllk  UaiUDT.— Tbs  foUonriaK  la  ■  raolp*,  j^  bnTinc  a  number  ol  woibi,  but  aU  ■ppuKdll] 

to  taiihiiiiTl  urau,  I  un  nubia  to  ondentuid  giriu  pnoCial  InfoimaUoa.    If  tha  abore  driUBU 

ne  COM  miJu  It  claul    ■'MUk  1,000  pwta,  anilSla  foilen  Ifltp-orMOo-p..  wiUyooldndlj  gire  pK- 

"fcfBdfcopa Sparta.    la  oblaliMd  by 'adul-  tieul«»  ol  whatrou  wonldadriael-OvMTOi. 

ha  nMt  of  •ulk  witli  taetlaa  aooTartad  into 

'    U  thoa  aoT  maana  of  ndiulBg  milk  to  a  rT«nE.]~Blowslps  FtamBa  lued  In  BraBlnv 

l««d «Ut« I— 80IWH.  — To  Kn.  FtwTOHBi.— WiIl]roapl«aaaaddanotliei(»TOnr 

D*>d  Bl&ok  for  Iron  uid  Zliui.~Can  blowpipa  flama  ii  (ha   oildialur  flima  aod  whioh  la  tha 

•nm  ma  of  »  reoipB  for  ■iriw  a  dajd  bUok  ndwdiiir  flame,  and    whioh  Oaau  should  b«  luadfur 

hart  Inm  and  iloa  r   A  obamlod  mathodpn-    teaSift    IharahMD  Inlotmad  that"  '     

of  nltiate  of  tha  B-Si^-  U  la  out-half  the  baUlo  Id 
a  mlxad  aolattoa  kaap  nM  I— 


SoMw-Oatttnr-— vol 

twhaaUvUiaaCa  vIm  ■; 

Wtckel-n^aoM.—J  litmM  b«  thaak/nlif 
IdtaUma^i 


aoont  me  iwo  oamee  man  ooea  vv  man  in  uw  ajnm  : 

and  if  the  went  of  nod  braahw  Ilea  ia  kaowlBfcvbtt 

_._-..  __»_-     .  ...r......  .u  ..._.._.  _    llama  ahooU bo  UMO,  I  vut  uil*  faifoniiatloa.    imna* 

-V^u^KStiJSEfnSfaS^iSL'l     aaythatIhaT.aSo5|K«tanrtTof  aeaiBf  apraattad 

ZLrSd?lS£i3rf^fK;SS"o^       »ttheabOTewoA,Mathalita«hltth3lAkiio»a 
■Mloae(ddoln<«aklotadTUmoI-0.  L.  it  ha. beaa got lEoori. the pa«a  of  the  "B-M.." 

-ladwUon  0«U.-Wm  a  nadn  tall  «    ao addltian  of  "  AtImt orUD^'-Ou. 

^h.  iitu^.  Uu  i»>  uT.  i^Tthkbih:  of  nia  iiiaW  lie  pnpaiUaa.    Han  died  lAnDoat,  BobI- 

S«MdSa'»     «3>^^!6eJ?b.^cS^  taBT«3^5syS?3-ibra»d. without  BUBBaa-Thaao 

■^B  Ut*  *vn  Anfia'^a  ■  T«AirfA*H       ^^  an  pcvfect  Than  Dead  ia  bcilar-floaa,  Ao.  {water  bdng  on 

avnUMtwoaoUi.— AxUQiriatK.  topfTboH  want  an  iron.  IS  to  IB  langa  In  thlekasB,  to 

To  "V.S.AA"— Would  "r.B.AS."  mind  kKa  the  aetios  of  goal  or  oohe  heat  wGea  la  aataal  aoB- 


Bopatlng  lowtadli 


o^todlaal  adTaoea  per  diem    Caat  Inn  la  pnUblte 
Ban.    I  ooana  out  «U  right  with     Buru  Paaam*. 
bat  ounot  make  Cbirinarton'i  ^^ 


ItIh  tbo  aUf  at  KO  ma. 

la  l£e  mla  for  flodiu,  fram 
u  •■-  "-  iptlag,  (ha  H.P. 


In  tha  Tutow  li^odaa. 

'DynftaomataT^-A  IMn.  dnim, 
haft,  la  altaeMd  hr  a  aplral  aning  Is 
d  ui  BWDB  ahaft,  tha  atta^nuar 
■n.  ben  tha  eaatra  <rf  ahaft  in 
Voaadi  pcamre  will  tha  apriiw 
rowm  naal  In  diiTlag  tbo  ahaft  i 

SittP.t  —    ■  ^       -    - 

-SIT?:, 

-Oymalda  of  Aminonlft.— OonU  aaj  of 
Imeof  a  ohaap  and  aaar  way  of  maklllg  tha 
nnt  K  <ntf  aCnng,  oolonr  no  objaet,  elthir  in 
lidatatv.   OmlditbaDudadinottramluotil 

-OwBMlta.— Ooold  any  of  aaz  brother  anb- 
B^  ma  tha  qoantitlaa  aad  euthoda  for  pviV^g 
I  KasDafa  eemita.  with  the  kind  of  fnmaoea 
olbv  ^maratna  for  the  prvpaxatioa  of  the 
go  qoaMttieal— W.  H.  IL 

ail   Drnamo.— To  ICl  Borroaa, — ] 
a  iBtIf  droamo,  aad  w 


PBOBUDI  II0C:XD1X.-By  7.  S.  Onn. 


LonoK  IiiTBE  AID  Tool  Co.— T.  R  Cluliam.— J.  LeaanM 

—  "-■■• *    UKinla/.— KovuiL-CalitoniU.— 

__    _   -Wtighiag  Kaehlae.-J.  0.  W.  H. 

T.HlIiirBa.-s3aio.-W-K.  J.,I>at>lla. 

~  Q.-A  Tdlew  of  tha  Boyal  AatemsDisal  »>i^.— 
£.  K  lIarkwlok.-J.  U.  B. 
CHiHOa.  (Anawoadlaatwatkoa  p.  M.  naaobjastta 
notof  gao<nliBt«nM,andiBaniatts  fac  axporfiBnt 
8p»igiiB>a  "  BIfiitTiiity  :  Ita  TAoory.  Bonnaa,  aad 
Apj^aatiiina,"  publiahad  by  £■  aad  F.  S.  Spin,  U^ 
Blrand,  W.O.,wul  be  the  boat  for  yonr  pari»«a;Bad 
naiUy  UUei'a  » lungaale  ObemMiy,"  pobiyied  by 
Loagmaaa  and  Oo.l-it'on.  (The  qnery  hae  baao 
traqntotty  aaaweivd.  Cbloiide  of  lime  viU  generally 
blaaeh  antapotaaaoU  paptti,  bat  Itmuatbatboraa^ilr 
waahalont  aftarwaidi.  S^naora  to  the  fomaa  ol 
boming  aolphnrmayaDaaaruiyaiir  caM. ) — Puoriati.. 


nrlingtoa-atreet,  « 

wUling  lo  t^  BupU*.  Tha  pmutua  rarliw.  Hea  p. 
m,  l£ayl%  1888,  and  p.  Ul.  April  U,  UST.  Be&r 
■laotottwDenllata'Aata(msi--ljTBaa.  (Ovtaioly, 
tntan  iwWalo't  lima,  auoh  aa  thoae  darired  bom  walla 
inthadiBlk,  abnld  ao(  ba  naed  bj  ptraoaa  tnaiilad 
withgtani  or  atone  nnlnaa  tbcy  are  prerlooaly  ballad 
araoneaedbyClark'aproc«aa.  whleh  oonaiBta  in  adding 
.. ..  .v-m  aaloog  «a  thara  la  a  pradpltata  (d 


eHbooita of Umo.    TlioafauoiiUprofcabiylmparladIhe 

taals  of  whlata  y '"^      "— ""  "- • 

■bora,  and  pot  a 
kettle.)- T.  X.  B. 


Vlaki^awork  oo  ■' Organ  Boilding  for  Amataura," 

Ward,    look,    and    Baa,    will    do    for  pips  orgaai; 

bat    for    taad    orgam     mfa     to     bank     Tolamaa. 

~  for  Vox  HnnUB*  waa  illnaratad   in  the 

orABtll*,  UN.  It  eoadalB  of  a  UtUa  ahalt, 
a  daoa  of  eaidboaid  on  taah  alda^  lAiah 
Md  to  a  lAaal  in  a  boa  throogh  whkditbe 


The    fan  for  Vox 


n  the   ^B  nnii>d.)-F.  K. 


n  an  about  SO  yarda  altogether  in  thsVS 
■Voaavottlng  hall  a  milo  of  Mo.  WS.W.O. 
<■  (be  Bald  of  a  ICanohaatar  type,  the  two  coraa 
■n  k«  Ml  kmg  and  Sin.  in  diameter,  about 
I  OB  eaah  acn.  Am  I  doing  right,  aod  what 
IIWrathamaahlnal-W.F. 
~>Uetrl»-I*m»  OBlattlatlana.—BafBg 
•■  to  woA  out  tho  Taitona  (alaalatlona  aa  to 


•  l&p.  of  llgbt,  I 

\  at*  ampa.  and  1  Tolt. 

.  .      J.  Thatbalagoo.ittakaa 

«  ptodnoa  Sep.,  or  praotlnlly  8 

Ik  right  ln_  anppoaliig  thM  almuai 


mita  to  play  and  mi 


WMIt. 

I.  a-B4. 

S.  QotKtnatea. 


Tharo  ua  many  adrertiaad  aolTanta  for  aoale,  but  ^  la 
generally  shipped  oDIf  tha  boiler  la  large  enangh  to  be 
eatend-J— TauMia  U.  SuiTa.  (There  are  maay  aitlolaa 
and  not<aaboataBlaigiiiglabai!knamber*,lmti>oailbly 
the  method  of  eoaTenlng  a  oamen  iato  an  ealaighw 
appaiatuaiiluabatad  oap.su,  Not.  11,  WT,  will  aoft 
yon.)— A.  S.  WAaauania,  (INaolTa  any  dadnd 
anituH  colour  hi  alcohol  or  aoaClo  asld,  andranta  with 
watw.  ItladonbtfulU  thttalaanygoadbUoknaa- 
abla.J-U.W.T.  (Wadanotundantanlyon.  Uyoa 
mean  that  wo  are  to  look  thnmgh  a  library  to  Snd  ont 
what  oh^toa  ol  ona  weak  han  baaa  tnelndad  in 
othan,  mbav*  not  lime.    Tbanaiapahlii '** 


tumnwa  to  oobbkfom  uxn'n. 

._ .  ... „ . EOT  Botatlon*  to  I»r  by  F.  H.  Bart,  T.  Oatat 

.p^l  aoald  ba  obtained  by  naing  any  of  tho  fol-  (neat  and  goDdproblema).  J.  F.  Uoon  («ay  aod  prtUy), 

KBaand4ampa.,4T0lta  aad  S  ampa.,8Tolta  J.  Kiitmck,  W.  FUkingtoa,  jun.,  T.  Wella,  L.  Uoiris, 

tl  Tolt  and  B  ampa.  I    In  other  worda,  by  A.  Hum,  and  Bad  Prawn ;  to  IIM  by  Bed  Prawn,  T. 

TOlte  1  nqutia  to  halTe  the  amperage,  or  Oncat  (neat) ,  and  F.  H.  Oueat. 

,aBd atlD  obtain  tile aameieenita.    aoma^mpa  a     n    v^  ..^—              n     tr.^»     .»         ,pL...b      t^^ 

ItonltagaoBly.    Sow  la  the  po«ei  of  aai£a  „JSj^.                                   Hodohio..- Thanka    tor 

t1kwfaiataBge,luiw  la  it  knownwhatoandle-  P">>lema. 

I>.  haw  *fll  ('*',  laeing  that.  wiChoal  knowing  Niaa  haTsntrw  entered  fornew  BolatlDa  Tonmey,  ao  that 

■ko,  the  enrrent  nquired  oannot  ba  (aood  I—  with  three  mem  nanm  wa  can  begin.  The  nine  are ;  A.  I^ 

Smithy.  FilkingtsD,  Jan.,  H.  Fellowa,  A.  Q.  Fellowa, 

;S??^,?SJtrS^  ^^:;;-i;i!;  i^^^S»p^rbai'.r^i^th2*.ri]SS..ii 

?'SX''a's:rof"iis?'«^^r  ^-^  E&  s  ~"r '^e"?ht2 1. 

st^'i?ii?sri:t^"S^v^:.'?  ^^^.^-"i^h'^di.-not^Lh^-i:^; 

S  la  aaaad  by  tbo  aparking  at  the  oontoel  the  connibuUon  compulaoty. 

a*  Ilia  11 there,  and  that  I  ahould  makt  Fua  the  benefit  of  new  comets  wa  repeat  tha  nln;— 1. 

MM  iMbtv  than  batter  by  inaaaalog  battery  Solutiooa  moat  ba  lewiTed  within  a  fottnight  of  publlca- 

•■•  youa  ago  bcUa  ware  made  thai  did  nol  tloa  ol  problem     a.  Key  mofe  need  only  )»  gitm  except 

-"  ' — '  -*~ '  -* "id  or  aboDted  (he  bell  oul  when  a  liru-nmtr  haa  one  or  more  diialj.  triplea,  *c., 

Hty  way  kaown  of  getUiig  orei  in  fuU.     lA  dual  anaea  wlien  after  Black'a  fnl  mare, 

»  iiiaiiiBl  Mnt  tbry  tUd  or  rubbed  on  eacb  ooe}.    3.  For  correct  aolutiona  to  three-moien,  Ii  matka 

IthaarmadBSTlbniad.    HaTe  Iheae,  too,  been  are  awarded;  for  thoae  of  two.ma<en.  g  muka -,  lor  dual*, 

It  napMhaaaboglTaaaBetiaableoccsaion.  i  for  each  doal ;  for  liiplaa,  3,  tea.    For  leeond  eolution. 

illlj  tbaB  OBt-af-9oon.    What  ia  aboat  tbt  3 ;  for  pnnDg  a  piublam  Impoasihle  in  coaitrnctioB  or 

-" " " d  domeaUe  belli    I  pre-  aolution,  8  poiota  for  three- moTsr ;  for  two-moier,  1. 

10  eoataot*  of  ptatinum  1  Miika  deducted  fur  faulty  iwlutiDiii.    The  loumey  will 
,  lait  lorthirteea  weekalromthetimeof  oommennmenL 


UD.    ISeelbapucaoaL 

-  iirtiaa  in  noant  Tolunai. 

, j.aAdyou  will  nodonbt  anceBad.) — 

(;»au>  DoiiATi.    (Whatia  the  diffaranoa  batwam  youi 
deaign  and  many  othara  we  hare  already  dcaonbed 


Dynamo.)— PaiiTia.    (Clert'a  "  Oaa-Bngine,"   Long- 

mana,  ia  a  good  teiatiae.  bat  wa  da  not  kaow 
of  a  "reliabu  book  on  garenglDaa  and  printing 
machinee.")  — F.  P.  L.  (Tlieie  an  nunr  wwka 
ibjeet,     but     you     do     I 


a  aatalogna 
ChuRhill,  New  Burliogtoo-atreet,  W.) 
-*.-  i_j —  ..*  .fc-  ]_.,  -oliime  pabliahcd 


fromJ , 

—v.  8.    (SOd  Che  index  of  the  lial 


.     (Thi^  paper  Kemi  to  haro 
>nty  of  tLe  agvocy,  and  ia  not 

a  right  aad  left  in 


II  the  obwm 

m"«.  Tlntypa.)" 


Weak  and  IdiiKiild  FeelinK*  may  beapeedilr 
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TBRHS    OF    STTBSCRIPTIOH. 

PA.TABLK    IN    ADTA.NCE. 

6c.  6d.  for  Six  Month*  and  lU.  for  TirriTt  MoKthi,  post  f^ea  to  unj 
p*rt  of  the  United  Kinirdom.  For  the  United  States,  ISa..  or  Sdol. 
«6c.  i(old ;  to  Franre  or  Belnlam,  ISa.,  or  16f.  60e.  ;  to  India  13«. ; 
to  New  Zealand,  the  Cape,  the  Weet  Indiea,  Caaada,  Mova  Scotik, 
NatAl,  or  any  of  the  Aoatraliaa  Coloaiaoy  19a. 

The  remittance  ahonld  h«  made  by  Tost  Office  Order.  Back  nnm- 
bere  can  also  be  seat  oat  by  the  ordlaary  aewspaper  pott  at  the 
rat*  of  3d.  each. 

Messrs.  Jamss  W.  Qcim  aad  Co..  of  9M.  Chestnut- street,  Phila- 
delphia, are  aathonted  to  receive  suDscriptions  for  the  UnitM  States 
for  the  ENGLISH  MECHANIC,  at  th«  rate  of  UoU.  25c.  (told,  or 
Thirteen  Shillinirs  per  aaanm.  post  frea.  Thecoplee  will  be  fortrardrd 
direct  by  mail  from  the  pnbUshinjr  office  ia  Loadoa.  All  subacrtp- 
tions  will  commeace  with  the  nuMber  first  issued  after  the  receipt  of 
the  snbecriptioa.  If  bach  anmbers  are  reqnired  to  eomplete  volnmes, 
th*T  mast  M  paid  for  at  the  rata  of  M.  aaoh  copy,  to  ovvar  astra 
postage. 

Vols.  XXIV.,  XXX..  XXXII..  XXXVU  XXXIX^  XL.,  XLII., 
XLIIl.,  XLIV.-  XLV.,  XLVI.,  X;.Vni..  XLIX.,  L.,  LU 
Lll.,  aad  LIII.,  Doaad  ia  cloth,  7s.  each.    Post  free,  7s.  9d. 

All  the  other  bound  Tolumes  are  out  of  print.  Bubseribet«  woald 
do  well  to  order  Tolnmes  as  sooa  as  poasible  alter  the  eoaclusioa  of 
«aeh  half-yearly  rolamo  la  Tebraary  aad  Aafast,  a*  oaljr  a  lisaltad 
Bumber  are  bound  up,  and  ttieae  sooa  rua  out  of  priat.  Most  of  our 
back  aumbers  eaa  b«  had  aiagly,  prica  Sd.  each,  throuf  h  aar  book- 
seller or  aewsageat,  or  2|d.  each,  poet  free  from  the  office  (aacept 
iades  aumbers,  which  ara  8d.  each,  or  post  flraa,  Sid.) 

ladexes  to  VoL  XLIX.,  aad  to  sabscqaeat  toIs.,  Sd.  aachf  or  pott 
free  Sjd.    Cases  fbr  biadiag  1e.  (M.  each 

CHAHaiS   FOB   ADTBBTISnrO. 

a.  d. 
Thirty  Wardfl  ••  ••  -  ••  ••  S  6 
Erery  Additioaal  Eight  Word .Of 

Proat  Pa^e  AdvertieSmeate  Five  ShilUaM  far  the  firet  40  words, 
afterwards  9d.  per  lias.  Paragraph  AdvartiseoMate  Oae  ShiUiag  per 
liae.  No  Front  Page  or  Paragraph  Advertisemaat  •latertcd  for  lees 
thaa  Flva  ShiUlngs.  Redaeed  terau  for  serioaof  more  thaa  aim 
iasertioaa  aiay  be  aacettaiaed  •■  applieatioa  to  Um  Pablishar. 

ADVERTISEMENTS  ia  EXCHANGE  COLUMN— for 

a.  d. 
Tweaty-four  Words  ..  ,.  ,.  ..OS 
For  <rary  saccaading  Eight  Words OS 

ADVEBTIBEMENTS  ia  tha  SIXPENNY  BALE  COLUMN. 

a.  d. 

BixtMB  Words         0    6 

For  erery  •ttceoading  Eight  Words       0   6 

*/  It  mast  b«  borae  ia  miad  thatao  DispUyod  AdTortiaemaatoeaa 
appear  in  the  **8iapenny  Sale  Column."  Ail  AdTertisaoaaato  mast 
be  prepaid  ;  no  reduction  is  made  oa  repeated  iaaartioaa,  aad  ia  cases 
wh«re  the  amouat  seat  exceeds  Oae  ShUliag.  tha  Pabllsaer  would  be 
grateftil  if  a  P.O.O.  ooaU  be  seat,  aad  aot  stamps.  Btuapa,  howtevar 
(pteferably  halfoeaay  stamp*),  may  b*  aaat  wharo  it  is  iacoavaaiaat 
toobtaiaP.O.O.'8. 

Tha  addraaa  ia  iaaladad  as  part  of  the  AdrertlMmaat,  aad  ehargod 
for. 

Advertiflemaate  mutt  roach  the  Office  by  1  B.m.  oa  Wedaeaday  to 
iasure  iasertioa  ia  the  foUowiag  Friday's  aumoor. 

HOTICB   TO   SXTBSOBIBBSS. 

Bab«er{b«ra  r«e  airiag  their  coplaa  diraet  flrom  the  Offiea  ar« 
reaaaatad  to  ofaoerre  that  tha  last  aambar  of  tho  tana  fbr  which  their 
saMcriptioa  u  paid  will  be  forwarded  to  th^m  ia  a  Pikk  Wrapper, 
a*  an  intimatioa  that  a  fresh  remittaaee  is  aaesssary  if  It  ia  dMirad 
to  coattau*  th^  auhacrjptiwn . 

Kolloway*0  Plllfl  are  speeUlIy  adapted  for  the 

7oaac  aad  delicate :  thoir  geatlc  aad  purifymg  actioa  raaks  them 
above  all  other  mediciaes.  In  iadigestwa,  aervoas  affectioat^  gout, 
aad  rheumatism,  these  pills  have  achieved  for  themselves  uaiversal 
fame  They  expel  all  impuritiea  from  the  blood,  aad  thus  restore 
clMerfulaeeo  and  vigour. 


OUB   EXCHAJQB   OOLVini. 

%i  wtrdt^  and  M,for  «v«ry  tuecMdinf  8  iMrdti. 
Oaplatal*a  Universal  BxohanM  is  the  heiit 

aad  satest  midium  for  acquiriag  aad  dispoaiag  oi  Apparatus  at  fair 
valaatioa.    Eatabliahed  I86i. 

Wants  and  Offers  of  good  eheap  Tools,  and  all  kioda 

oftecfaaieal  appliances  invitsa.  Conuaieeloa  Salea,  Vala^tions  aad 
Eschaagea,  lu  par  ceat.— CArL^Tzi,  Cbeaias-straet,  Totteaham  Court- 
road 

Qranme  Dynamo,  series  woond,  45  amp.  so  rolt, 

epleadid  machiae.  Baehaage  Compouad  Dyaamo  or  lasuUtrd 
Wii«.~Below. 

Two  Brush  Arc  IsampSfdoable  set  carbons,  globes, 

Ac,  complete.    Excbaage  Carboa  Plates  or  Wire. 

aH.P.  portable  vertioal  Bnfflne  and  Boiler,  on  four 

wheels  aad  shaTu,  by  Hiadley.    Ezchaaga  for  Qas  Eagiaa. 

Fifty  Indicator  ICoyemente  in  ezohangefor  any- 

thiag  naeful.— W.  Curroao,  Charibary. 

Double-barrelled  Breeolt  Isoader,  No.  IS.  by  OaUyon, 

Cdmhridga,  eacvlleat  condition ;  also  eiagle  barrelled  Br««ch  Loader, 
>boit  pa*tera< — Partieuiara  Mooa,  13,  Market-atieet,  Praistoae. 

Watolies,   new    workman's    lever;    lady's  silver. 

fi«vf?ral  other  kinds.  Offer*  in  ezchaaffc  or  part  requested .—Powv  all, 
fi^rrscot  House.  St.  Helra's. 

New  Kodel  I<aanoh  Bnffine,  doable  cylinder,  lin. 

bore,  I^ia.  stroke,  link  motion  complete,  with  copper  boiler  and 
4*Mng8,  cost£l6.    Good  excbange.—A.  Lbvbtt,  Glaaseabury,  Craa- 

b.-biik. 

Gold  Albert  and  Looket,  pretty  design,  £4.  Exchange 

fri' tfood  BleetriCiil  Appuatu«,  phonograph  preferred.— W.,  U^  All 
^Aiate-etreet,  Hull. 

Powetfnl  Hand  Dsmamo,  multiplying  pulley,  good 

make,  worth  £i  ;  Electro-motor,  worth  30s. ;  pair  telephones,  1))0 
card  )>oaea,  7in,  square     Offers. — Walton,  Londua-road,  Olouccster. 

Trio  vole  (Ooventry  Stirling),  SO  two-quart  Leclaneh^ 

Ce!!s.  Electric  Bells  and  Noter,  InductinB  Coil.  Wire.  Ac  W«at 
<)r,zaa.  Piaao,Lathr.  W»»her  and  Wringer,  or  off«ra.— U.,  47,  Uuat- 
apill-strect,  Lower  Tooting,  Londoa. 

Exchange  ^  cwt.  new   Dynamo   Wire,  four-hole 

Indicator,  for  I.ench  nrilliag  Machiae,  with  vice  or  lathe -chuck.— 
Hall,  Victory-road,  Chertsey. 

Photoffraphlo    Apparatus    exchanged.    Large 

sto.-k  second-hand  cameras,  leases,  back-gronnda,  aocasaories  and 
•uoririeo  always  oa  haad.     Liat  free.— C.  C.  Vevers,  Market- street, 

Lvelt 

Real  ivory    Ferspeotiye    Angrle    Bale,  nickel 

fi'tipg*.  made  hy  Stealry  for  late  Archbishop  of  York.  Cost  £4  4*. 
WbALufferk?-VBvsiis  13,  Maraet-sUcet,  Leeds. 

Beautiful  little  ^fl  bore  Hammerless  Ghin,  l^'ft 

rhKHF,  all  moat  namWrn  tmprowmrn's,  in  c**e,  almost 'new.  Otr<.T» 
to  >Altte  £s  lOs     W^nt  Uns-engioe.  Lathe.— Above. 

Biflrllt-air  l^asical  Box,  bells,  A'c,  almo«t new; 

suP«^rior  ro«-w<od  '/-tti.r,  33  atrmirm  key,  ftc. ;  Simple*  Type  WTittr. 
Offera.— Vbvers,  M     i-t-etrcet,  L«ed*, 


New  Ediswan  Lamps,  Holders,  Switdies,  Cables,  Ac 

Bought  cash  or  exchange. — BuwaoM. 

Second-hand  E.P.S.    Accomnlators,    Pitkin   and 

Brittol  Il*nd  L*mpa,  for  aale,  cheap. 

Eleotrio  Clock,  Acme  double  pole  Switches,  6in. 

wood-turn  r's  lathe,  all  iron. 

Several  Bottone  and  other  l>ynamos   and  Motors 

cheap— O.  BowaoH,  93,  Praed-etreet,  w. 

Mo  'el  Horiz'^'ntal  Snfrine*  lin.  bore,  2in.  wtroke, 

an<l  Copner  i^tirr.  Exchange  Lathe  or  parte.— D^naosi,  Plumber, 
Northorpe,  Mirflfld. 

*'OioolK8t  Watches,  and  Bells,**  by  Dennison, 

*<  Electro  Metallurev."  Walt.  Exchange  old  Bnclish  Silver  Coins.— 
Haebt  If  ewto!<,  iM,  Canbury  Park-road,  Kingston. 

Large  Screw  Punching' HCaobine,  serf  ral  Punches 

and  Difa.  weight  apreximate  3)cwt ;  would  maki>  good  tinman's  pr#«a. 
Exchange  for  eomplrte  a*t  one-horse  engine  castiags.—0.  RirroBD, 
Cape  St.  Mary,  by  Ipswich. 

Wanted,   Camera  or  Deteottve.    Excbuige  Violin. 

Pield  fflatses.  Also  offi>rs  for  Jaminon's  **  Stram-Enyine,"  Campia's 
"Mathematics,"  both  aewr— Yoi-jiu,  Waterloo,  Poole. 

Oannera,  Lancaster  1-plate  Tnstantograph  and  stand, 

enmplet*.  Exchange  for  reaistenro  box  and  galvanometer.— H&lli- 
WBLU  20,  Sandal- street,  Newton,  Manchester. 

Wanted,  f-plate  Thomton-Pickard  CQintter.  any  kind, 

Talbot'a  Sheaths,  and  View  Snder  Exchange.  Bead  partieuiara.— 
Pbabsok,  iXi,  Etruria-atreet,  Maaehoster. 

Plated  Oornet«  case,  crooks,  two  Organ  fioiindboards, 

40  wood  Orsan  Plora.  Clarabclla.  54.  Ynx  Humana.  Waatdouble  baao, 
fte.— PvBL»HKa,47,  Hallifbrd-straet,  Itliagtoa 

Mechanioa'  Tool  Hxchang-e  for  lathes.  Heads, 

Beds,  8teo«<ards.  Slide-rMte,  Angle  Plates,  ChucVa.— Pttaca  BfOa., 
Lath«  aad  Tool  Makaro,  S7,  Crystal  Palace- road,  Dulwlcb,  8.B. 

Bxobanves  of  All  Kinds  at  the  above  address. 

Beat  medium  in  London.  State  what  you  have  tq offer,  and  maatioa 
your  wante.— Pi4a«.i  Bao*, 

Blide-res*'s  for  Sin.,  Mm  .  4in.,  4liA.,  Bin.,  and6fai. 

lathae,  comi»lete  or  ia  sets  ofpfaaod-up  casaags;  also  the  haais, 
beds,  standarda,  wheela,  Ae. 

Setof  4in.  Slide -rest  Oastinirs;  a'so  Lathe  Osst- 

invaof  all  kinds  to  be  Astrhanged.— Palace  Baoa  ,  Lathe  aad  Tool 
Makers,  S7,  Crystal  Palace-road,  Dulwi  :h,  S.B. 

m.  4-fold  Bnffineer's  Slide  Bnle.  Just  purchased 

new  for  ft*.  6d.  Exrhanr*  for  Mathematical  Ditto  or  Electrieal 
Books J.  SiMOKa,  35,  Wallgrave-road,  8.W. 

Five  guinea  double  Breeohload««r.  nearly   new, 

splendid  killing  gun,  with  eartndve  machine  complete.  Exchange 
for  good  Exhibition  Lantern  aad  Slides.— Littlxcott,  Awbridge, 
Romsey,  Hante. 

Pair  Carbon  Microphones,  pair  Bell  Telephones, 

two  Ediawan  Lamp*,  quantity  Carbon  Plate*.  Chain  Battery,  two 
Electric  Bells  and  Batteries.    What  offers?— W.  Tovao,  Aylesbury. 

Good  pair  of  Leff  ffings  (best  leather),  only  been  worn 

twice.  Exchange  for  anything  ueofnl.— Address,  W.  P.,  13,  Majendie- 
road,  Plunstead,  Kent. 

Good  i'plate  Portrait  Lena.    What  offers  t    Back 

movement.  Wanted,  Sin.  slide-rest  — B  ,  3S,  Blake sley-steeet.  Com- 
mercial-road, £. 

RabmkorfT Ooil.  }in.  spark;  four  Vaenum  Tubes, 

small  Kl^trto  Motor.  Exchange  for  Photovraphie  Sundilaa  or  part 
caah  — H.  Ki»o,  SI,  Churcb-road,  Upper  Norwood. 

Brass  Castings.— Horicootal  nlide-valve  cylinder, 

porta,  dfcc  .  1]  bore,  32  "iroke,  cylinder  bored,  cavers  turned.  Elec- 
trical offers.— Eowim  Pairra,  Pott  Office,  Maidstone. 

Whe«ler  and  Wilson's  Sewlnsr  Uachine,  in  perfect 

order,  cover  and  treadle  complete,  exchange  anything  ascftel.— 
T.  W.,  No.  6,  King  Stable-street,  Eton,  Bucks. 

Good  strong  Saw  Bench,   good  spindle,  bearings, 

fi>nce  aad  sawa  S'J,  33.  15in.  Exchange  lathe,  drill,  or  offera.— 
Wx.  Poatb,  Havant,  Haato. 

6in.  eentre  Lathe  Heads.  88in.  driving  wheel  and 

cr«nk  ahaft,5rt.  Sia.  woud  bed.  What  offers  iagzehaagc.—R.  Hiaona, 
105,  Bwiford-straet.  Cardiff. 

4|in.  centre  Benoh  Lathe*  driving  wheel,  crank 

ah  itr.  treadle,  mounted   on  oak  stand.    Made  for  a  gentleman.— As 

above. 

A  set  of  Models  for   a   30  candle-power   dynamo, 

Sipmen*  H  armature.  Exchange  to  value  Sa.— R.  WooDaaao,  80, 
Peon-a'-rm,  Leeda. 

Will  ncohange  small  Lathe  for  Chemieal,  tSleetritnl, 

or  P  otogrftpht»rApparatus,  or  back  Vols,  of  Enoush  MacaAXic- 
H.  B.,  08,  ThurstoB-road,  Lewiaham,  Loadoa,  8.E. 

Electric  Battery,  coil  and  light    Exchange   for 

model  engine,  launcb  preferred. — II.  Matlott,  34,  Sydenham- terrace, 
Fratten,  Portemouth. 

Tiroliin.  Blect^lc  Bells,  in  polished  esses;  three 

Bell  Macaete,  complete.  \\h.  of  ailk  bobbin  wire.  Exchange.  Steam 
Donkey  Pump.    Offera.- W.,  34,  CoUs-road,  Peekham,  8.E. 

Medical  Ooil,  10  by  7  haa%  and  twelve  14in.  FUes, 

for  back-grounds  for  pli<>tocraphy,  or  model  engine.- Taoa^ 
KsLLTa,  1,  Statham  Orove,  Biall-laae,  Edmonton. 

American    Organette.    Photographic   Sundries, 

Lathe  Parts,  Engineera  Too'a.  ChuJfL*  and  Lathe  Pattema,  Electric 
AUrm  Cl'ick.  (in.  SnHrk  Induction  Cf  I.  aeveral  Parallol  Vice  Castings. 
Wha'  esehaAire  nffara?  WantH-^lay  clock  movement,  water,  hot-air 
motor,  or  iroo  safe.— 8.  R  ,  31,  Saliabury-row,  Walwortht  S.B. 

Horizontal    'nir^ne  and   Boiler.— Engine   94in.  by 

l^in  .  doublo  ml  cork,  and  condensed  ateam  lOck  on  cylinder.  Boiler 
al«el  riveted  5.1  hy  13in. — Below. 

Internal  Firebox,  three  tubes  ani  manhole,  with 

fnllowi  g  flttinc* -Steam  icauce,  water  gauge,  safety  valve,  back 
pressure  valve,  steam  tap,  and  pump.— Below. 

Link  Motion,  reversing  gear.    Ezohange  anything 

n  ecbanical.  can  he  seen  bj  appointment.— H.  C.  Ltom,  618,  Mile 
End-road,  Bow,  London. 

Will  exchange  S|in.  set  Lathe   OastinffS,  bed  and 

eUde-reat  planed,  for  J-plate  inatantaoMiu*  camera  set  by  good 
maker.— t*uwcLL,  10),  Grrat  King-street,  Hockley,  Birmingham. 

Wanted.  UMful  Draoery  Dress  Lenstbs  or  other  useful 

exchaagv.  for  good  Ma.<.ic  Lvwtkum  8Lti>xs.--Masoii,  3,  Son'h  Proat, 
Sonthamptoa. 

Good   Induction   Ooil;    also   fBottone*s)   Book: 

"  RIeetto-Moter  How  Made,"  together  t2a  Offers  in  excbaage  iaTitad. 
— C.  HouMBT,  91,  Penabury-strcet,  Darlington. 

Arlston  Oriranette  and   19  tunes.    Exchange  value 

35b  —  !.  SrcaxT,  39,  Ruaaell-rqutre,  W.  C. 

"  Eacr>iah  Mechanic "  from  1876  to  1800,  un- 

l-iund,    cumpleie,   •  acked  id    narcela     containing   twelve    montha 
Exchange  for  I  pUtr   CamerA  Lona  and  ^rceaaories,  for  wet  plates. — 
C  A  BuKt^'il,  Cromw«lt-road.  P<fterborou<h. 

a}  centre  Lathe,  good  ai  nev.    E.xchange  to  value  of 

4("-«  ,  Saw  B«n'*h,  oik  fi-Hm*.  iron,  to  ezrhimsf!  to  vatu-*,  63s.,  any- 
thing mchanical —J  vvic«  r^DCWO  :;,  Lei^h'oa  Buz<arJ. 


Small  Vertical  Bn^rine,  i  bore,  t|  stroke,  throttle 

valve  governors  coniplete ;  a  aet  of  Telephoaea,  with  40y4a.  wi«r, 
Want(^  phonograph  aad  shockiag  coil,  or  offers.- Aixitfir, 
RoBUiikTK,  Cbailey,  Lewea. 

Oassell's  '*  Work.*'  first  two  vols^ ;  also  first  year  of 

"  Strand  Magazine."  unbound.  Anrthing  in  exchanee.  Pirai  ofltf 
acc'^pted.- MracHiaOM,  30^  Torrens-Puildiaga,  City-road. 

Bench  Lathe,  back  gear.  Sin.  centre.  S'^n.  gap  bsl, 

slide  reat.    Exchange  Camera.    Approval. — 4.  Ma.ck^t,  Cromarty. 

Safety,  grand,  Boaebery  brand,  Coventry  make,  con* 

plete.  enamelled,  plated.  Exchange  value  £6.  IH  carat  WaUk, 
American  Orgaa,  Laaeaster's  Camera. — O.,  82,  Sirahaa-road,  Bev. 


THB    SIXPEVNT    >ALB    OOLim. 

Ath^rtitmnmts  mr§  imtrUd  in  tkii  mImsm  tU  III 
rats  of  6d,  fir  th$  Urtt  16  worthy  and  6d,fir  m&f 
mucmUng  8  wtrdt. 

Hew  msslfitea  Frist  Lislof  8or«ws,  Bolts  sal 

Sot*  for  Modal  Work,  draera  to  actaal  ilaa,  taat  M  liinlpttCslatt^ 
-Meaau  Coaaa,  US,  Klrkfata,  Los4a. 


Millar's  Bleotrio  Depot,  14,  : 

eator.— Beet  of  ovorTtUaff  dMVleaL    Lai|« 
ktalogaosM. 


■laek.   Lw  frim. 


shoator 
Catalogaoa 

Wheol-^ntttnc  and  XMwIdlajr  to  is 

aaltr,  la  bnao  obIt.— <»■••«  BdfaMaiSteMUHaaalat,  L— to 


G^eo.  V.  Ohntter,  Bngiaast,  Bfarmfnghani,  oUsI 

mtahliahad  works  ia  the  trade.    Blaett»-platiag  aad  PoUaUag  PlsSk 

Dynamos,   highest  sffloleBey,  vats.   I^Aigs.  fd 

•varr  raqaislte  for  PlatBig  aad  Paliahlag  aU  auitda.    BMmaisalw. 

:  Brass  Name  Plate,  9  by  4|fai.,  engraved,  4a  II.' 

Aay  aba  ta  ordar.— Oiutas'  Evoa^Twa  Woaxa,  Baadiag. 

Brass  Window  Plate  Manntkotnrer.^Ay 

shape  or  atyla  aagraved,  eoiaplsta.  Lowaat  pricaa.— Oium*  li* 
•aaTiaa  Woaaa,  Rsadiag. 

StenoU  Plates  for  saok,  box,  aad  tldketmnUHi  I 

BruAaa  aad  iaks.— Oiutas'  Eiraa^Tiaa  Woaas,  Raadlag. 

Tarn  o*  Shanter  Hon— ■— Una,  medingi,As9, 

aaalitiaa— raior,  kaife,  Jolaar's— la.  Sd.,  Is.  Sd.,  aad  Sa.,  accardtai  ti 
rtsa,  post  f^aa.  Try  theae  famoas  hoaaa.— Tav  o'  Saaaraa  Host  ^ 
Dalaiora,  Stait ,  Ayrsblra. 

Fretwork  and  Oandn^.— Catalogue  of  an  tD«k  | 

aad  materials  with  1,OUO  iUustratioas,  Sd.— Haaona  Baoa^  Sstttf.      < 


iponsse,  leather,  pioton  framing,  and  bantvooA 

vork.    List  of  tools  aad  materials  (V««.— Haasta  Baoa.  Settle. 

Injeotors,  simple  and  reliable;  a  boy  ean  use ttwa,  J 

Sls.,aM.,tta.    Llbaral  trad*  diseoaat.  4 

Injeotors.— The  tls.  slae  will  simply  any  botew 

to  4HjP.— PowBLL,  Eagiaoar,  Taabrldga  Walla.  ^ 

Telesoopes,  Sefleotors  and  Befraetors,  seoood-hisl,  | 
A»r  sale.  Takaa  lastrameate  of  eUeate  whan  exehaagiag.— Cat«n  ^ 
Wldford.  .  - 

▲stronomioal  Telesoopes,  Apnaratos,  8tud% 

Racks,  Piadcrs,  made  to  ord«r.-><:tAaKSOX,  X,  Bariktt'a-VaBnl^,: 
■olbora-circua,  Loadoa.  ,    ^ 

Astronomioal  Byepieoes,  any  power,,lfis.  mA~ 

Barlow  leaa  te  increase  power  of  eyepieces,  30s. — CLAaasoM. 

Astronomioal  Telesoope,  Sin.  Solomon,  on  tiUi 

stend,  75s.,   aaothar  S6a.,  equatorisl  76s.,  rcvolviag  diagoaal,  Sk^ 
CLaaasoH. 

Aatronomioal  and  Day  Telesoope,  81  eqiutoiiit* 

DoUond,    six    eyepieces,    two   stands,     price     £36;     cost    tlt^" 
CLAaasox. 

Astronomical  Telesoopes  with  S^in.  Wrajr,  sks 

4ia.  Wray ;  Orabb  6ia.  Equatorial.— CLaaasoa. 

Ombb's  combined  STin  and  Star  Diagonal,  earf 

£4,    prlea   S6s.      Orubb's   Erector     for     aatroaomical  eyepwcea." 
CLaaaaoii.  ^ 

Astronomioal  Telesoopes.— B-veral  seeond-haa' 

Telaseopaa  of  various  aiaoa.  —  Ci.aaasoM,   28,  Bartlatt'a-baildiat^ 
Holbora-circaa,  Loadoa. 

Theodolites  and  'Lerels,    by  Tronghton  ss^ 

Siouna  aad  othara,  for  aale.    Some  laat  oa  hire.— CLaaasoa. 

Kiorosoopes,  binoenlar  and  student* s.  several  M 

Book,  Roaa,  Crouch  i  alao  objoctives  aad  apparatus.— CL4aKao*. 

Kioa  (Talc)  for  all  purposes.— F.  WiaonsAJinfloBii 

so,  Tower  Hill,  aad  103,  Miaories,  Loadoa. 

Praotioal  Bnles  for  Transmission  of  Pow# 


by  shaha.  wheel*,  ropes,  and  belte  ;  also  manr  useful  Tables  asM* 
sary  ia  every  eagineer's  ofllca,  together  with  Price  Liste  of  PaVaf* 
Shaftiag,  Priction  (nutehea,  Ac.  Fully  illustrated  PoatfrM^M^ 
J.  B^osaaw  aad  Sons,  Lioutcd,  Engineers,  Batley,  Torkahira. 

**Heat,*'  by  Him&phreys.    Heat  is  simply  aaoiev 

flow.  U  volatixee  oxygen  and  nitrogon.  forming  air.  Poat  Sdj— II 
Cambria-stnat,  King^s-road,  Fulham,  S.W. 

Kedioated  Spirits  of  Petroleum,  %8.  pinksitf 

post  frae.    Kerosene  oil,  a  speciality,  from  Sd.  gallon. 

Paints,  Ck>lonrs,  Yamiahes,  Stains,  Policies,  DifaS 

White  Leada,  very  cheap.— U.  Joaas  aao  Co.,  Viaduct-ateeal,  E. 

Special  Dynamo  Lnbrioatinff  Oil,  is.  Id.  pa 

Ballon.     Guaranteed  noa-corrusive,  and  frcu  from   acida.    A  pV 
[ydro-carbon. 

Gas  Bngrine  Oil,  is.  6d.  per  gallon.    Ouaiantssfl 

Paint  to  any  alude  4d.  per  pou  .d,  carriage  paid. 

Bamingr  Oil  from  4id.  per  gallon.    Correspondassi 

Invited.    Dealers  supplied.— H.  Jomss  and  Co,  Viaduet-atrcet,  a 

Kenyon's  Patent  Valve  Pipe,  dry  smoking.    Fa^ 

ftcs,  Is.Sd.- S.  Kbmtom,  Nether  Hall-road,  Doncaater. 

Kaohinists'  and  Amateurs'  Lathes,  straighl 

or  gap  bods,  plaia  or  screw-euttiag.    List,  see  below. — JA.aa&TT. 

Fans,  Slide-resto,  Machine  Vices,  Hand  Beets,  Bsdih 

8taadards,ac.    LiatSd.— J itaaATT,  Queen-street,  Leicester 

Patents,  Designs,  and  Trade  l£arks.—JAicas  Srevsv 

BOH.  C.E  .  the  People's  Patent  Agent,  upwards  of  »>  years'  exparisaa^ 
30,  High  Holborn,  W.C.    Wire  *•  SagitUrina,  London." 

Sirn-Writinr  Kade  Basyi  also  Diagrams  •■ 

marking  out  eivht  ^Il-aia^  alohabats.  Is.— GovLTHAaa,  DarliagtHH 
straetTBath  (late  Bournemouth). 

Decorators'  Stenoils,  100  for  as.  6d.,  AO  laigt 

aheets.  Complete  stock  in  trade.— CocLTBaan,  Darlingtea-stiw 
Bath.  t 

Price  list  of  all  kinds  of  Lathe  and  Ohuok  Oast* 

IMoa,  one  sUmp.— SeduLIT,  Witton-lane,  West  Bromwich. 

The  Climax  screw-chaaing  Lathe  Attachment  fsi 

3  to  Sin.  foot  lathe*.  Enable*  a  novice  to  cut  perfectly  tro' threaS 
of  any  pitch  from  8  t-i  30  per  inch;  sevn  working.  Prie«  57s.  Sd^ 
Daxasxa,  Swan  Cycle  Work*,  Lewia-grovr,  L-n  *h%3k,  S.E. 
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LAHTIBN  PINIONS. 

I^OB  several  reaaons  lantern  pinions  are 
-  ^  not  much  in  favour  with  dockmakers. 
BoUd  pinions  are  so  easily  made  from  pinion 
vire,  that  .on  the  score  of  prime  cost  alone 
fiia  lanterns  are  out  of  it,  except  for  machine- 
Biade  docks.  On  the  other  hand,  lantern 
jdnicmfl  haye  a  peculiar  fascination  for 
ttDMiteunu  mainly,  I  venture  to  think,  be- 
cvoBe  they  can  xnake  them  themselves.  To 
those  who  are  neyer  happy  except  when 
making  a  thing  right  out  with  their  own 
liftDds,  the  mere  fact  of  using  drawn  pinion 
inx%  haying  the  leayes  ready  formed,  detracts 
from  the  pleasure  with  which  they  view  their 
finuihed  work.  This  feeling  is  yery  natural. 
Dba  amftteur  photographer  delights  in  sensi- 
tuBng  his  own  papers,  and  where  he  has  the 
Isinre,  in  coatmg  his  own  plates  ;  both  are 
^nemtaons  which  a  professional  would  not 
ttink  of  attempting  while  paper  and  plates 
an  BO  easily  purchased.  And  so,  those  who 
idea  np  dookwork  as  a  recreation,  derive 
noKe  satisfaction  from  it  when  they  only 
."make  a  dock"  in  the  ordinary  sense  of 
fta  term — i.e.,  huild  it,  but  cut  their  own 
wlieels  and  ma^e  their  own  pinions. 

At  the  risk  of  upsetting  some  pet  ideas, 

I  Biut  say  that  the  '^ sweet  running"  of 

lantern  pimons  is,  to  a  yery  great  extent, 

imwinary,  although  when  thoroughly  well 

iiia£  they  do  run  yery  nicely  ttt  first,    I 

'^have  heard  a  great  deal  about  ue  absence  of 

'foetion  attendant  on  their  use,  but  have 

Mver  yet  seen  a  lantern  depth  wear  as  well 

js  the  ordinary  form  of  wheel  and  pinion. 

Ihe  teeth  of  the  driver  (the  wheel)  mvari- 

aUy  become  badly  cut — ^in  some  cases  tibiey 

V6  00  worn  as  to  resemble  a  series  of  hooks 

nthar  than  wheel-teeth.     Fig.  1  will  diow 


Fia    ^ 


9mrmmm  of  this.  The  bearing  surface  is  so 
aall  at  A  that  the  friction  must  necessarily 
kmoro  hanh  than  with  the  solid  form  of 
inkm  shown  at  B.  Of  course,  making  the 
mtti  wider  and  so  increasing  the  bearing 
wAmb  decreases  the  wear  considerably, 
Vitbas  the  great  disadvantage  of  making 
tts  vlieelB  heavier.  When  the  pinion  is  the 
Ufsr,  the  friction  is  so  great,  and  the  action 
iskss  place  under  such  bad  conditions,  that 
hateni  pinions  cannot  be  used  at  all.  A 
ynat  deal  has  been  made  of  this  point,  but 
B 11  ona  which  concerns  the  dockmaker  very 
iikfle.  There  is  another  consideration  which 
fas  ooneeni^  the  dockmaker  who  con- 
twnplates  using  lantern  pinions.  They 
snot  very  mil  be  made  as  arnall  as 
iRniU_  be  required  in  most  docks,  except 
tj  using  yeary  low -numbered  wheels  and 
inions.  They  axe  at  their  best  in  a  turret 
dock  where  the  wheels  are  heavily  made  ai  d 
^isB  is  no  object.  In  an  English  shop-dial, 
te  iastaiioe,  a  tooth  of  40  or  42  pitch  (about 
IS 'or  14  to  the  indi)  is  generally  used,  and 
vilk  piBJons  of  seven  or  eight  leaves,  the 
jriMa  iDMBiire  ahont  2in.  in  diameter.  If 
lotempiiiioiis  were  used,  a  pitch  of  30  could 
y*  well  he  exceeded,  ana  the  wheels  would 
sBVe  to  be  neaily  Sin.  diam.,  and  to  give 
ttjttmg  like  satimotion  they  should  be  even 


larger  than  that.  When  it  is  considered  also 
that  the  use  of  high-numbered  pinions  is  a 
ffreat  advantage — more  so,  perhaps,  with 
Untems  than  with  solid  pinions — ^it  will  be 
seen  that  at  least  double  the  space  is  required 
for  the  wheel  work. 

Provided  a  very  light  pressure  is  put  upon 
them,  fairly  small  lantern  pinions  are  not 
amiss.  From  this  it  would  appear  that  they 
are  best  suited,  so  far  as  house-docks  are 
concerned,  to  a  rather  finel;^-made  regulator, 
where  aU  the  actions  are  light  and  a  small 
driving  weight  is  used. 

The  form  of  wheel-tooth  best  sidted  to  run 
with  lantern  pinions  is  practically  the  same  as 
used  in  ordinary  clocks.  I  do  not  propose  to 
discuss  here  the  exact  form  of  curve  which 
theory  prescribes.  It  differs  so  little  from 
the  ordmary  form  that  probably  a  week's 
wear  on  each  would  reduce  both  to  much 
about  the  same  shape.    Those  who  wish  to 


Ft  J  2,: 

enter  into  this  had  better  consult  *'  Saunier's 
Treatise  on  Modem  Horolo^,"  or  a  serial 
article  on  **  Odontics,"  which  appeared  in 
the  English  Meciiaxic  about  eighteen 
months  back,  where  the  relative  sizes,  &c., 
of  generating  oii'cles  is  fully  gone  into. 

Still,  it  must  not  be  thought  that  lantern 
depths  can  be  designed  in  a  nap-hazard  sort 
of  way.  Theory  must  be  adhered  to,  so  far 
as  it  deals  with  quantities,  which  can  be 
'*  hsmdled"  so  to  speak,  or  else  no  satisfac- 
tion will  be  obtained. 

Fig.  2  shows  a  lantern  depth  in  which  the 
pitch  drdes  of  wheel  and  pmion  *^  roll  upon 
one  another,'*  and  the  centre  of  pinion  leaves 
are  on  the  pitch  circle.  This  is  a  form  often 
used,  though  its  performance  is  far  from 
satisfactory  as  regards  wear.  The  teeth  and 
spaces  of  wheel  are  equal.  The  leaves  and 
spaces  of  pinion  are  in  proportion  of  seven  of 
space  to  five  of  leaf.  Tne  pinion  leaf  there- 
fore fills  five- sixths  of  the  space  between  two 
wheel  teeth* 

A  better  arrangement  than  this  is  shown 
in  Fig.  3.  The  dotted  lines  represent  the 
pitch  circles,  and,  as  before,  they  roU  upon 
one  another ;  but  the  centres  of  pinion  leaves 


/V5. 


or  pins  are  placed  slightly  within  this  circle, 
about  ^th  of  their  diameters.  This  has  a 
double  effect:  1.  The  depth  is,  as  it  were, 
shallower.  2.  The  leaves  and  spaces  of 
pinion  are  more  equal.  As  a  consequence 
of  these  altered  conditions,  the  friction 
between  teeth  and  pinion  leaves  is  more  of 
a  rolling  nature,  and  it  also  takes  place  more 
after  the  line  of  centres. 

To  sum  up,  we  find  that  for  a  lantern 
pinion  depth  to  run  under  the  best  possible 


conditions,  the  following   points   must   be 
attended  to : 

1.  The  wheels  must  be  thid:,  to  make  at 
large  a  bearing  surface  as  possible.  Half  as 
thick  a^^n  as  for  ordinary  pinions  will  be 
about  right. 

2.  The  pinion  must  in  no  case  be  the 
driver. 

3.  Teeth  of  30in.  diameter  pitch  (nine  or 
ten  to  the  inch)  are  the  smallest  it  is  ad- 
visable to  use.  In  fact,  the  larger  the  teeth 
are  the  better. 

4.  The  pinions  should  be  as  high  num- 
bered as  possible,  say,  for  ordinary  docks, 
12  leaves. 

5.  The  power  transmitteed  must  be  as  low 
as  possible  to  attain  the  desired  end. 

When  these  points  are  attended  to  and  the 
pinions  carefully  made  of  the  form  shown 
m  Fig.  3,  they  will  perform  yery  satis- 
factorSy. 

And  now  a  few  words  as  to  making  them. 
As  lantern  pinions  are  so  seldom  seen  m  good 
clocks,  it  is  difficult  to  find  a  recognised  ^^d 
model.  The  form  used  in  cheap  Amencan 
and  German  clocks  is  doubtless  selected 
more  on  account  of  its  ease  of  manufacture 
by  means  of  spedal  tools,  than  for  any 
special  suitability  for  good  timekeepers.  To 
blindly  copy  these  womd  not,  ther^ore,  be  a 
wise  proceeding.  The  amateur  who  desires 
to  mi^e,  say,  a  set  of  three  for  a  regulator, 
is  mainly  concerned  in  making  them  as 
accurately  as  possible,  and  finishing  them  off 
in  a  workmanlike  maimer. 

Tn  these  cheap  docks  the  pinion-frame  is 
usually  made  in  two  pieces ;  each  end  is  a 
separate  piece  of  brass  driven  tightiy  on  to 
the  arbor.  In  these  the  perfect  parallelism 
of  the  leayes  is  yery  uncertain.  A  mudi 
better  way  is  to  make  the  body  of  one  piece 
of  brass :  it  may  be  turned  down  from  rod  of 
the  required  size,  in  the  form  of  a  bobbin, 
the  centre  being  sufficiently  small  to  free 


j«-j'*  " 


the  wheel-teeth.  Fig.  4  shows  a  body  of 
this  form  upon  an  arbor. 

The  leaves  or  pins  are  best  made  from 
bright,  drawn  steel  wire  as  obtained  at  watch- 
material  shops.  It  must  be  cut  to  the  required 
lengths,  squared  up  on  ends,  and  hardened.  If 
tempered  at  all  it  should  not  be  let  dowii 
lower  than  a  pale  straw  colour.  After  this 
they  must  be  polished  with  rouge  and  oil,  or 
watchmaker*  s  ''red  stuff"  and  oil  (coarse 
rouge,  I  believe),  the  polishing  material 
being  placed  in  a  groove  cut  in  a  piece  of  soft 
wood,  and  the  pins  rolled  backwards  and 
forwards  in  it  till  they  take  a  brilliant  polish. 

To  drill  up  the  brass  body  to  receive  the 
pins,  some  soit  of  a  drilling  spindle  upon  the 
slide- rest  is  almost  a  necessity.  It  is  not 
necessary  that  this  should  be  driven  by 
means  of  overhead  gear;  a  bow  will  do 
e^uaUy  well  for  a  small  job  like  this.  The 
divisions  are  set  out  by  means  of  a  dividing 
plate  before  drilling,  and  the  pinion  mounted 
truly  on  a  facing  chuck.  Both  holes  are 
drilled  up  at  once  to  the  required  depth. 
The  drill  should  be  of  the  exact  size  of  pinion 
leaves,  as,  if  the  holes  are  afterwards  opened 
with  a  broach,  ^ey  are  bound  to  be  tapered 
more  or  less.  Another  way  would  be  to 
make  a  bracket  to  hold  the  pinion  mounted 
on  its  arbor,  and  fix  it  to  the  slide -rest. 
Upon  the  arbor  with  the  pinion  rig  up  a 
temporary  division-plate  wi£h  the  required 
number  of  notches  in  its  circumference. 
Not  much  difficulty  need  be  experienced  in 
dividing  a  small  metal  plate  into,  say, 
twelve    divisions.     A    convenient   locking 
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wUdi  ue  ^iit^  ^0  wordi  "  Lata"  and 
"Baily."  The  rod  J  extends  through  a 
nU*,  I,  OTOjecting  inwardly  from  the  front  at 
m  vimagU,  and  carries  at  ic«  lower  ead  a  b^ 
«  frictioQ  Toiler  u  shown  in  Fig«.  I,  2,  and 
■jMitily  Fig.  3.  On  a  itod,  h,  projecting 
iMudly  from  the  front  ot  the  caaiag  ii  lua- 
indid  an  anMtnre  le*et,  a,  within  the  field 
*lbt  aUetao-magKat  B.  Ttw  armature  lerer  o 
ll  inrided  at  iti  lowor  end  with  a  catch  d', 
kr  i"af|i'"g  tha  lerer  A,  and  the  poiet  ot 
II^MliCn  M  the  Blmatiire  lerer  s  ii  Bir-iuiged 
It  (M  lide  of  the  oeotca  of  gravity  of  the 
aU  Imr,  M  thaf  the  armatnre  lever  hoDga 
B  ttM  fath  id  the  longer  arm  ol  the 


i^sdad  in  audi  a  boiUuui  m  to  display  the 
««d  "Badj  "  thiooA  an  or—' — ~  '^  '-  ■ 
ttbtOMiqg  B. 

Onth«1iuk«l  tha  keeper  0  (shown  in  detail 


.._ a  openinR  in  the  front 

ttbtOMiqg  B. 

Onth«1iuk«l  the  keeper  0  (shown  in 
)1hi  f^n-  *  and  fi)  is  affiled  a  plate  0'  to  catch 
Maanjliiwatf  foroa  aa  poMible  and  thui  render 
bi  Uttarj  powv  moawsiy.  To  the  top  at  the 
hMr  in  •■■•  oue*  i*  attached  one  end  ol 
Vba**,  thaothar  and  of  which  ii  secured  to  tl 
WB  B.  nila  apnng  mnties  the  keeper  being 
hsi^  back  wnh  lapidity  and  certainty  to  the 

KatiriiiehitangBMatheiocbiiwIeTGTA.  To 
jpOT  adga  (ri  tba  back  «ad  of  the  drawer  is 
irtMdaa  boUnad  ^ate  p,  which  ia  capaUe  of 

■piliaaiilliniiiii  Mill  lull 1 Iliiiil 

hjmSact,  th«al^  tvinginK  the  longer  arm  of 
fti  ln«  A  Into  anmnment  with  the  oatch  on  the 
Mrimlvfare.     WbanthaleverAismpported 


a  nmOTed  from  the  path  ol  the 
ItW  dnapad  flnoo^  the  tube  D,  thus  allowing 
tta  tidM  h)  MI  vpm  the  de&ector  /,  which 
ndfatttatka  oon^iuiinent  c,  of  the  drawer  C. 
WkmhalNwAU  lelaaaed  from  the  catch  on 
tt»  naalB*  lanr  «,  tiia  Urw  drops  into  tht 
MilM  dmm  is  dotted  lines,  swinging  the 
MMte  Lwa  thnt  the  ticket  dropped  through  the 
M»D«fflbo«idtdhy  the  deflector  i  over  the 
UMtgr/aad  dallTeied  to  the  comp&rtment  b  of 
feidnp^C. 

Iha  abcho-nunat  E  is  connected  with  a 
lIlABat  Aov^wUch  close*  the  circuit  periodl- 
■if,  ani  aOm  ttia  longer  arm  of  the  lever  A 
Ifbf.    JB  tfdtata  dn^  through  the  tube 


D  bptore  the  falling  of  the  lerer  A  are  delivered 
to  the  forward  compartment  <  ol  the  drawer  C, 
but  when  the  armature  e  is  withdrawn,  and  the 
longer  arm  of  the  leTer  A  Uls,  the  tioketa  are 
delivered  to  oompartmsnt  i. 

The  form  ot  tune  drcoit  oloser  need  in  connec- 
tion with,  the  magnet  E  is  shown  in  eleotrio 
connection  with  the  magnet  in  Fig.  1.     In  thia 
case  the  hour  band  ;  (see  Fig.  6)  of  the  dock 
it  shown  carriee  a  metallic  brush  r,  and  in  the 
igle  of  the   dock,   at   suitable  intarrals,  are 
serted  insulating  trunnione  (,   each  ^roridad 
ith  contact;   points   u  11'    projecting  into  tha 
path  of  the  brush  r.     When  tlie  brush  tonohea 
two  adjacent  contact  points,   it  doeea  the  drcoit 
of  the  battery  Q,  and  causes  the  magnet  E  to 
become  active  and  attract  the  armatures.     Before 
the  ooutact  of  the  brush  r  with  the  points  u  u'  is 
made,  the  ticketa  dropped  through  the  tube  D 
fall  into  the  compartment  e,  which  indicates  that 
the  person  presenting  the  ticket  il  early,  while 
after  the  contact  is  formed,  and  the  deflector  i  is 
already    desciibed,   the 


I^te      compartment  i.     When  the  drawer 

C  is  withdrawn  from  the  box  A,  the  engagement 

ot  the  tine-plate  p  with  the  friction-wheel,  or  it 

be  a  baU  n  OB  t^e  rod>,  lifts  the  wheel  ot 

and  rod,  and  resets  the  deflector  t  and  the 

pUte  *.       


QIOLOaT  P0&  BTUSSNTB. 


Chapter  XXV.— The  Oarboniftrona  Syatem 

(emeladed), 

IN  the  preceding  chapter  we  studied  the  itmc- 
ture,  composition,  and  distribution  of  the 
rocks  of  this  system.  In  this  chapter  we  shall 
consider  its  paleontology,  the  conditions  under 
which  its  strata  were  formed,  and  its  econ  —  '- 
products. 

D.  PM.so:4TOLoav.  [1]  Oeneral.  Here,  as  in 
dealing  with  the  What  and  the  Where  of  the 
carboniferous  rocks,  we  can  make  a  division  0: 
the  subject.  Here,  indeed,  we  must  make  Buch 
division,  forthefouUremainaof  the  Carbooiferous 
limestone  fonnatton  are  of  the  sea — ore,  i 
word,  marine ;   those  of  the  Millstone  Oiit 


noerall' 
the  land, 


iy  nil ;  those  ot  the  Coal-measnta*  are  ol 
land,  terrestrial,  or,  at  meet,  aia  freah-watai 
wtotnne  fosnU.  To  dismiss  tba  palEsontoliwy 
of  the  Millatone  Orit,  once  for  all,  it  should  DO 
Temembared  that,  as  a  mla,  this  fonnatiui  oon- 
tains  no  organic  remains.  Upon  the  raia  ooca* 
"  -   whentlieydo  occur,  th^  ate  dtlier  nuina 


fouls— like  tboaa  ottha  Carboniferona  limeitono 
belpw,  01  land  i^ants,  like  those  of  the  Ooal- 
measurea  above.  Another  very  interesting^  case 
of  the  stamal  tnnutioiu  tiiat  we  meet  with  in 
the  atudy  of  Nature. 

(a)  Carboniferous  limestone.  (2)  Ftlttphif;-  . 
logy. — There  is  nothing  to  be  said  nnder  thii 
head. 

(3)  PaUKooBleff!/. — A  vety  rich  manna  bona. 
Of  the  Protozoa,  Rhiiopoda,  Fonminifera  (see 
p.  364),  there  are  many  species  extending  orer 
very  wide  areas,  and  fonning  by  their  caloareons 
shMls  vast  masses  ot  limestone.  Saocanunina 
(Fig.  117)  is  veiy  frequent  in  Britain. 

Of  the  Cielenterata,  Actinozoa,  also  thare  ia 
abundance.  Favosites  (Fig.  132)  snd  IJIho- 
strotion  (Fig.  169)  are  typicaL  XtSoc  (Uthos), 
stone;  e^paiTto^  (fltrotios),  spread. 

Of  the  Bohinodenna,  EchinoEoa,  Echinoidea, 
Palmochinus  (Fig,  170),  the  andent  Sea-urchin^ 
Asteroidea,  Star-fish.  The  Crinoidea  are  im- 
mensely developed,  making  bed*  of  Carboniferous 
limestone  often  many  hnndreds  of  feet  tUck. 
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loww  OMl-meamueB  some  of  ths  Oulon- 

Ukod  limfrtmiB  ihelli  nuy  be  toimiL     In  the 

Suw  fonu,  belonging  to  fresh  or  brackiBh 
qp«ar,  and  Uitd  uiisul  renulni  oIk. 


wW;  fbit  ii  PAbeophoneni,  of  th*  Silniitn 
qriv  ^.  144,  Chapt  XXU).  AIw  by  a 
I!!!*,  Fratolfooaa.  w/h-toc  (protoBj,  f  ' 
bB(  (liifaM),  a  ^idar. 

AtHrriModa,  b;  osrUin  plant-eating  i 

I^M,  ou  of  which  appean  to  be  identical  irith 
(■rnMBtday  nullipide  (Inlna). 

IbliMMta,  by  the  wingi  and  other  part*  of 


MNDt  tamt  at  cockroach,  motlii  and  batter- 

nalanwlHbnBciUata,  alone  of  the  MolloBcan 
(kaa^  m  foimd  chiaflyin  the  fonn  of  Unit 
(arMimdqn  frtah-water  mnisel)  and  Tapa  {t 
■oflnfotn  alio)- 

Ika  Tntalnta  ato  mpreaented  not  only  by 
ii  FSm^  bat  tir  tba  Amphibia  for  the  fli«t  time. 
OIki  FkBOi  w»  have  tenth  forau,  the  fln-spine 


I  (Fig.  187),  and  Hegalichthyt. 
-H  (Ud^,  k  «OMb ;  atnSac  (akanthM),  - 
^!W"»*(««ale),  great;  ^x**'    


««C  (ichthue), 


Ito  appow  a*  gigantio,  ■alamsDiler- 
-,  wift  k^   liili    and  weak  legt, 
■d  wiOt  bfl^  platea,  belliee  covered 
ml  tMth  that  ABTe  a  T«ry  complex 
':«(thatoldinc  of  the  dentins 
np  the  boar  of  tlie  tooth], 
pecnliarity,  the  order  oi 
rnioh  the  Garbonlferoua 


Conifera,  Angioipermoo*  tree*  haTe  beiB  tanad 
into  ooaL  FUnto  oonriit  for  the  moit  part,  aa 
far  aa  chemical  oompodlion  goaa,  of  ine  fintr 
eleaant*,  carbon,  hy^ogao,  oxygen,  ultiogvn. 
The  Qu«a  laat,  when  tree,  are  gaaai  nnder  or- 
dinary ciranmatancea.  Carbon,  on  the  other 
hand,  when  free,  ia  a  aolid.  In  the  demy  ol 
planto  Tariout  componnd  gaaea  are  girtn  off; 
■team,  nude  up  of  hydrogen  and  oxygen  (H,0), 
carbon  dioxide,  made  np  ol  carbon  uid  oxygen 
(COi),  ammonia,  made  up  of  hydrogen  and 
nitni^eii  (H,N),  maiah-gaa,  made  npol  hydrogen 
and  carbon  (H,C).  Expoaed  to  l£»  air  dnrmg 
their  decay,  plants  gradually,  pring  off  thoae 
gaaeon*  prodncta  of  decay,  decompoae  into  the 
■oft  vegetable  monld  that  foimi  the  foil  for 
fatore  pluit*.  But  shut  oat  fmn  the  air,  and 
tlierefbre  from  free  oxygen  and  e^oead  to  water- 
actim  and  to  preaiure,  plants  get  rid  of  mora 
and  more  td  thdrhydn^jan,  oxygen,  and  nitrogen 
elements,  and  become  more  and  mora  redooed 
towards  the  condition  of  pnro  carbon. 

Henoe  the  bobaniat  tuiatli*  ge<d(igiit  meet  iritii  .>. 
every  grade  ot  itmotDre  between  aotaal  Ine* 
■teou  and  steam  coal  or  anthracite,  whidi  ia 
hard,  nearly  pore  carbon.  Feat,  lignUa,  orbiowB 
coal  (lignum,  wood),  ordinary  cou  (with  aennt 
TBnetiei  difisiing  fai  thwr  perovitage  of  carhMi), 
anthraeite  are  the  stacea.  Peat  wntaiwl, 
ronghly,  60  per  oent  of  oarbon;  lignite,  U; 
cannel  coal,  M ;  splint  ooal,  76 ;  caking  eoal,  H ; 


■  Labyrinthoilontia 

beasts  of  prey  upon  the  Btk  and  molliucs  of  the 
brackish  or  fresh  wateri.  In  Fia;.  18S  the  head 
theee  Labrrintboaont  Amphibia 
(Arcluegoaaarus,  ancient  lizard]  is  shown. 

In  the  Coal-meainres  appear  also,  for  ths  firat 
time,  a  form  of  toaeil  much  more  abundant 
later — the  ooprolites  or  fosail  dang  of  the  lower 
Vertebiata,  iar/)gc(kopros],dung;  X'9o£(litlioi], 

E.  How.    First,  let    ns    remember  that  the 

Carboniteroas  lookt  an  the  result  of  the  waste 

of  thor  predeceasors,  the  Igneoai,  Metomorphic, 

ArchBsn,    Klarian,    Bavtniian.      Second,    that 

they  have  been  dapomted  over  an  area  nnder- 

going  sabddenoe,  intsnnptad  by  occasional  ele- 
vations, throughout  on  innaense,  an  incalculable  ■ 

-'ne.  As  to  how  and  where  these  «v™i«ti«M  of  u,- 

The  waters  in  which  the  limestone  shales  at  cluAon  Irom  air  and  pressure  obtainad  there  ar» 
two  views.  First,  that  tlie  coal  has  bean  formed 
1^  the  snhmergenoe  ot  jangles  or  tocests,  fd- 
lowed  by  elevation  and  again  luhnergesice, 
wherever  more  than  one  seam  of  oool  oocars. 
This  is  the  temstrial  or  peat-moss  tharay. 
Second,  that  the  plants  that  have  beoome  coal 
have  been  drifted  down  by  rivmi  to  their  mooUu 
and  there  deposited,  jast  ss  depo^  are  forming  , 
□owadayi  in  the  deltas  of  the  Oanges,  the  Nile, 
tlia  Misinssip^.    This  is  the  drift  theory. 

Probably,  as  is  to  often  the  caae  with  two 
oj^osed  theories  in  sdenoe,  both  are  right,  and 
some  coal  has  been  formed  from  somierged 
foceiti  and  peat-moaiaa,  some  from  the  vegetation 
carried  down  by  river*  to  eatoarlea. 

The  immense  maseesof  vegetation  thatmnst  have 
existed  at  oertoin  times  open  ths  earth,  belore  the 
ooal  fonnationi  were  formed,  imply  on  atau- 
nihere  far  more  htavOy  charged  with  cwbon 
dioxide  than  oar  atmosphere  of  to-day,  with  ita 
-0004  only  per  cent.  For  llie  planta  ot  thooa 
tjmea,  liketlie  planta  of  these,  fed  on  the  carbon 
dioxide  of  the  air,  retuaing  or  fixing  the  oarbon 
of  it,  and  giving  ontagunita  oxygen. 

F.  Pboi>i.'cts. — Coal  is,  ol  oonne,  by  far  the 
most  important,  not  only  in  itaelf ,  bat  on  oooount 
of  ita  products,  ooal-tar,  the  aniline  dye*, 
ammonia,  paraflin.  Always  associated  with  it  is 
the  nndvday,  which  forms  a  valuable  fireclay 
used  in  pottery  making,  and  with  a  great  power 


the  base  of  tliii  nstem  were  laid  down  were 
deeper  than  those  of  the  Old  Red  S^mdstoue,  and 
more  open-sea  than  these.  They  were  largely 
estuarine,  and  were  subject  to  much  volcamc 
action,  and  to  a  great  deal  of  driftiDg  agencies. 

The  waters  of  the  Carboniferous  umeatone 
were  yet  deeper  and  yet  more  open-sea.  They 
formM,  in  fact,  a  wide  aea  that  stretched  from 
the  Atlantic  across  Central  Ireland,  the  heart  of 
England,  Belgium  to  Westphalia. 

The  sea  in  which  the  Yoredale  shales  and 
Millstone  grit  were  formed  wss  ihallowei.    There 


(«rtainiy  by  the  depoeition  of  the  Yoredale  shales 
and  MiUstone  grit,  ontil  a  flat  continent  with 
lii-ers  resulted.  Then  came  depression  and  the 
oversowing  of  the  land  again.  Thereafter, 
eedimeDt  and  once  more  the  lowland,  and  the 
repetitian  ot  these  proceases  s^ain  and  again 
all  through  the  Coal-measures  time.  Estnaiine 
and  land  conditions  followed  one  another  in  a 
regular  succession.  There  were  inland  seas, 
swamps,  and  many  rivers,  and  over  oU  a  warm, 
moist  atmosphere.  The  plants  on  the  land  end 
on  the  shores  became  the  Coal-measures  proper, 
and  the  waste  ot  the  land  on  which  the  plants 
grew  made  the  shales  and  limestone*  tliat 
alternate  with  the  seams  ot  cool. 
How  is  ooal  formed  i  Clearly  it  ie  ol  organic, 
vegetable    origin.       Feme,    Lycopodioceic, 


Allied  to  coal  are  asphalt  and  petroleum. 
A^halt— an^oXToc  (aaphaltos)  is  the  Greek  name 
tor  it — is  smooth,  brittle,  blaokiBh,  made  np  . 
of  hydrocarbons,  i.e.,  of  compoonds  ot  hydrogen 
and  carbon,  with  excess  of  carbon.  Petrolenm 
is  a  mixture  of  fioid  hydrocarbons,  n-rpot 
(petrot),  stone  ;  eUum,  oil. 

Often,  bat  not  always,  associated  wiUi  ooal  ia 
the  very  important  ore  ot  iron,  clay  ironstone 
(iron  carbonate,  FeCO^.  Other  ore*  met  with 
in  tlie  Oatbonif  en>us  system  are  htematita  (Fe,OJ, 
and  ores  ot  sine,  lead,  antimony,  silver. 

Other  aalta  occnrrinc  here  are  gypsum  or  oal- 
dum  sulphate  (CaSO,),  barytes  or  barium 
sulphate  (BoSO,),  copperas  or  iron  salphate 
(FeSOO,  alum  or  siuphate  of  aluminium  and 
potaadum  (AlKiSOiJ,  ochre  or  aluminium  sili- 
cate (A1,3^0J,  and  Onor-spar,  calcium  floorida 
(CaF^,  the  Derbyshire  spar,  or,  in  its  coloured 
form,  blue  John. 

The  tandstone*  yield  millstonei  and  buildutg 
materials,  notably  the  fine  white  stones  ot  Edin- 
burgh and  St.  Andrew's.  So  do  the  U—— »""-• 
and  these  last  ore  lUso  bamt  for  lime.. 


CHEMI8TKT  70B,  STUDIKTS.— IZ. 

By  JoHX  Unxs. 

Author  of  "Alternative  Elementary  Chsmistiy,"  to. 

The  Water  Va  Drink  (miKtiiiMrf}. 

THUS  far  we  have  mainly  confined  oar  atten- 
tion  to  some  of  the  moat  prominent  phyaical 
piopertiw  of  wat«r^that  is  to  say,  to  a  «bubi 
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^drosan  ii  pven  oS  in  that  limb  wliicli  it  con-        Tha  anthor  divided  the  aulijectiiitotvoparfa,  tht 

MctM  witli  the  idiic  and  of  the  bnttaTy,  vbili     fint  °t  which  dealt  with  tha  paiiod  of  ofaeerratioD 

flw  oxjpn  it  libented  in  that  coinmiiiiii!Ktin|     ^'"""'  '"     -'"'""■'■  -        -*       "■- 

with  the  i^atinaiii  end.     We  may  hare  ohsem 

tkat  the  add  added  to  the  vater  which  was  to  h 

laoompoMd   wbb   merely    for   the    pnrpoae   o 

nndenng  the  liqnid  a  better  condnotor  of  thi 

lltcfadc  onrient :  it  ii  the  water  which  ia  i^lit  n] 

Wo  ila  conatibuota,  not  the  acid.     A  iimple 

ad  !«■  «zpenn*e  appamtna  lor  the  alectrolyti< 

iiixnpMition  of   vhsi  ia  ihown  in    Fig.    65 


ha  tmitworthy  iralne  for  tha 

in  fall,  while  the  lecoiid  waa  conoamad  with  tha 
flnotoatioiii  to  which  tha  mean  fall  wai  liable  in 
ihort  perioda. 

Ai  the  records  of  rainfall  treated  had  beeo 
deriTed  from  atationi  in  all  parta  of  the  world, 
eitandJDK  over  diSsTent  periods  of  abteTratioD,  and 
comprifliiiff  falla  Tarying  from  9'S2id.  np  to 
lB9'3Tiu.,  it  had  been  fooud  neceaaai;,  in  working 
them  out,  to  eatabliah  same  commoD  standard  of 

comparison.    Tha  ilandard  adopted  waa  the  mean 

The  chief  draw  '*"  '*  "'^  statiou  conaidBied  as  onit;,  as  it  waa 
hek  b  OU  tha  action  ia  slower;  but  to  th,  £».™Jy'""^  oomraon  to  the  whole.  On  tbu 
,ri™to.tud«.t  thia  i.  really  of  no  oonaequence.       ^^,^';^,tA^^^^:'.i  '^^^<X 

I>t».tin,    Mixture.  '^"'iX^'S^'Iri^S'.rhif  ^nf ^7 "«  "( 

WBi  the  ammgement  ihown  in  Fig.  66,  wi    figurea  waa  brought  to  order  and  regularity.    Bat 
—  1 — ._^^  ^jjj   collect   the  miiet    aa  the  mean  falls  in  inches  and  the  period  of  obser- 


|HM  in  I 
taMdi  Id 
Mflaiw 


•a  of  42  reooids  from  n 


k«tinto  a  bottle  ptorlSSdtiUrrdSri^'tub.    PJ^  J*  ™™"°j!rt';^^i°?fi^r!JS^^l^ 

W  coA,  Mdaarly  indicated,  and  the  loopa  or  fcTiation  from  the  meau  for  different  periods 
Oa  rapet  ttztremitaea  of  the  wirea  attached  U  observation  might  be:  lor  five  years,  M93  per 
m  dtofaiMea  are  conneot«d  with  a  battery  ol  oent. ;  for  10  jean,  822  per  oenC ;  for  16  Tea- 
tar  Grora  cella.  The  gasea  are  thoa  liberated  4'76  pes  cent. ;  for  20  yean,  3  24  per  cent. ;  tor 
nn  freely,  and  may  be  exploded  by  applying  e  yean,  276  per  oent. :  for  30  years,  2'26  per  coit. ; 
^t  to  the  inflated  soap-babblea  uter  the  ap-  and  for  3S  yean,  I'TS  per  oent.  It  was  alaa  shown 
nntiH  has  b«en  removed,  or  to  a  ""'H  cylindei  that  theieprobablaerrora  werevary  aimilarinvalne 
dUw  mixed  gaaes  :  in  both  cnsea  a  loud  report  '»*';,»^I«  ""*  ^°^  *^'  ""**">  tbare  being  but  a 
Till  MCompaUT  the  i«combinaUon  of  the  g^e.  "^  differraico  of  about  one  per  cent  between  the 

rf lj2fa thU exiwriment,  jnat  the  wme  aa  ir       Promacompirisonof theTaiionsreoordsitdidnol 

b  nnknu  ezpenment,  and  it  may  be  shown  appear  that  tha  geographical  portion  of  the  statiom 

■Bt  bj  oxploding;  the  mixture  thua  obtained  the  had  any  effect  on  ^e  amount  of  the  abore  errors, 

vUabaoBTerted  back  again  to  water.  but  that  they  coold  be  applied  within  the  limits 

What  we  were  able  to  effect  at  a  high  tem'  noted  in  the  paper  to  raUifall  ofaaertations  in    " 

Sn  colj  in  the  caae  of  iron  may  be  hroughl  parts  of  the  world.    An  eiamination  of  13  reco: 

by  meana  of  aodfum  at  the  ordinary  tem-  *nd  GS8  annual  obserrations,  having  falls  of  fn 

p«*m-th«t  ia,  sodium  under  these  condiUoaa  30-27in.  up  to  9413in.,  the  mean  of  the  whole  being 

»in »l*«t  the  oiygen  from  water  and  aet  the    ^^^f]?;.- '"VlT'^  1^?°""  .^^^ '^'^.S'J?,. 
htdiwm  f_      TiZ.^  o  ~.!i.j  n»  .t3iin„  ^TJZ.      obaertations,  the  falls  of  which  varied  irom  19S3iD. 
^too™  free.  _  Drop  a  pellet  of  lodium  on  aomt  ^  30'20i.;..  and  averSBed  on  the  whole  26  27i 

"^»n  a  baon  ;  it  float*  about  on  the  surface,    ^^^  j„  ^  difference  of  about  one  per  cent,  in  ■ 
■ttmg  a  hiving  noue  all  the    time,  and  the     valaeaot  the  errors  derived  from  the  two  groups 

WwMqnJTea  an  altalin*  reaction,   turning  red    difference  wittiin  what  the  author  showed  to  be  t 

Bn-paper  blue.  Fill  a  gaa-jar  with  water,  probable  error  of  all  similar  investigatians.  There 
■bI  innrt  tt  in  a  baain  of  water ;  wrap  a  smaU  was,  however,  a  imall  Ihoush  marked  tendency 
phn  ol  aniiiniw  in  blotting-paper  and  rapidly  a  greater  amount  of  probabFe  error  in  the  grocp  _. 
13  itatioDS  of  low  fall,  and  a  corresponding  tendency 
to  a  decrease  of  the  probahte  error  in  the  gioap  of 
13  stations  which  had  tha  greater  rainfaU.  IW 
portion  of  the  paper  was  illuabaCed  by  seven  tables, 
m  which  the  above  fads  were  worked  out,  and  the 
author  concluded   that  a   record  eztoidiiig  over 

about  35  years  might  be  acoeptad  aa  probably ' 

within  2  per  cent.,  and  that  u  the  existing  t 

knowledge  of  the  subject  this  might  for  the  t 

be  taken  as  a  good  working  hypouissis.  He  pcunted 
out,  however,  that  thii  record  of  SS  years  must  not 
be  taken  to  imply  anything  like  a  penod  or  cyde  of 
phange,  bat  merely  as  the  result  of  these  particular 


In  l^les  8  and  9  and  theii  abatraets,  Tables  10 
snd  11,  the  author  investigated  the  probable  devia- 
tion from  the  meau  in  short  periods  of  one,  two, 
■  ,  .  J.  .  .  .  md  three  yean  of  extreme  rainfall  or  drooght,  tha 
■tnonce  it  mto  tha  month  of  the  gaa-jar  (Fig.  lengths  of  long  perioda  of  drought  and  exosMiva 
fii-  Tbe  M>dhuD  riaea  to  the  top  of  the  jar,  and  rainfall  and  the  average  fall  during  such  periods, 
wthewater.     This  gas,  on  t''  ■*■ ' — ~  *'■- 1.—  .* 1 J 


■  P«  firaUMt  the 
wlbaboadtobe 


exactly  like  that  obta^ed  on 
water  by  means  of  red-hot  iron. 
(n  i»  eontimud.) 


luring  the  plus  and  mmoa  yean  ao  found.  For  this 
purpose  he  analysed  lfi3  records  of  from  33  up  to  97 
lean'  duratioo,  comprising  S,990  annual  obaarva- 


S^"!!^ 


BABIPAIL. 

HrMMtlDE  of  Uie] 

^TiibmU^.  the  22iid 

V" 


iprising 
s,  which  had  bean  recorded  in  many  different 
parts  of  the  world.     In  Tables  S  and  ID,  these  lfi3 


of  the  Institution  of 
on   Toeeday,  the  22nd  ot    s'orwaj,  1 
was  J'  On  Mean  or  Average    ions  and 


'eoords  were  arranged  geographically  in  groups 
England,  Ireland,  Scotland,  and  the  Channe. 
[slands.  4i  stations  and  2,173  annual  obaervationi ; 
■'—        -  ik,  Holland,  and  Belgium,  6  ata- 

innal  observations  ;  France,  23  ata- 
lODB  ana  1, 1  Id  anDualobservattons :  Italy,  Id  stations 
jnd  722  observations;  Switzerland,  2 station*  and 


9  statioD*  and  130  annual  observations ;  Bnssla  (in 
Buiopa  and  Aala),  12  atatlona  and  404  annual  oV 
iirvationa  ;  India,  9  stations  and  4S0  annual  obasr* 
TitloD* ;  Attiea.  2  station*  and  73  annual  obeam- 
tions;  Australia,  2  atations  and  84  annual 
obaarvatknia ;  Dnitad  State*  of  Anusiea  and 
CatuMla,  10  station*  and  424  obaarvatlouB ;  and 
South  America  and  the  Wast  Indies,  S  stations  and 
117  annual  obaervations. 

Id  Table*  9  and  U  the  same  163  records  woa 
anai^ed,  aooordlog  to  the  depth  of  rainfall,  Into 
six  groups— namely,  above  win.,  12  stations  and 
611  annual  observationa;  between  40in.  and  fiOin., 
23  atations  and  1,061  annual  obaarvBtlon* ;  be- 
tween 30in.  and  40in.,  36  etations  and  1,721  annual 
obsertationa;  between  2Sin.  and  30in.,  31  stations 
and  1,372  aimual  observations;  between  SOtn.  and 
2GiD.,  3B  stations  and  1,659  annual  observatlana ; 
and  below  20in.,  13  stationB  and  £76  annual  ob- 
servationa.  The  gtos*  average  reeult  ot  thsae  IS3 
records  was  tbat  the  wettest  year  in  any  leoord 
might  be  expected  to  be  SI  per  eent.  in  aiossa  of 
the  mean,  the  driest  to  fall  40  per  cent,  ahort  of 
the  mean,  and  that  the  difference  betweea  tham 
would  be  E>1  per  cent. ;  that  the  two  ooaiseontive 
wetteat  yean  would  exceed  tha  mean  by  3fi  per 
cent.,  the  two  driest  consecutive  yean  faUing  31par 
oent.  short  of  the  mean,  and  uat  the  dJJIscence 
between  them  would  be  66  par  cent.;  thattha  three 
wettest  consaeutiva  yean  would  exceed  the  nwan 
by  27  per  cent.,  whua  the  thiae  driest  oonaecntlTe 
yean  irould  tall  Z£p«l  cent,  abort  of  the  mean,  and 
tbat  the  difference  between  them  would  be  £2  per 
cent. ;  that  there  might  be  expeeted  to  be,  a*  an 
averageinanvrecord,  aperiodof  G  22  7aan  during 
which  Uie  tall  would  average  20  per  cent,  above 
the  mean ;  that  In  like  manner  th«r«  might  be 
•xpBoted  to  be  5-82  yean  tha  fall  of  which  would 
be  abort  of  the  meau  by  18  par  cant. ;  that  in  any 
record  thne  might  be  expected  to  be  4T'10  per  cent. 
of  theyeanaboveand£2'90p*r  oent.  of  ueteart 
below  tha  mean,  the  fall  of  the  plna  yean  being 
' "  per  cant,  above,  and  that  of  the  minus  yean 
i  jar  cant,  below  the  mean. 

It  vras  pointed  out  that  if  a  mean  were  struck 
between  any  ot  these  yean  of  extreme  raiufall  it 
always  fall  within  a  amall  percentage  ot  the  value 
of  the  mean  fall ;  thus  for  the  three  consecutive 


it  and  driest  yean  there  resulted 
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1  I'Ol.  The  disturbing  canie  iu  any  reoord 
appeared  to  be  the  fall  of  the  wettest  year,  and  in 
cases  of  small  annual  falls  of  under  2(un.  this  wa* 
often  so  great  as  to  reqnire  caution  in  dealing  witii 
luch  recordi.  In  all  oases,  On  the  other  baud,  it 
was  fouud  that  the  values  given  for  tha  dry  years, 
or  aeriei  of  yean,  were  most  to  be  depended  upon, 
and  that  the  averagea  agreed  more  with  each  other 
aiid  with  the  component  ffgarea  than  the  similar 
values  for  tha  wet  years. 

The  conclusion  at  which  the  author  arrived, 
from  a  diicusaiou  of  these  four  tables,  was  that  the 
geographical  position  of  the  station  and  the  amount 
ot  the  mean  fall,  providing  it  exceeded  20in.,  had 
little  or  nothing  to  do  with  the  fluctnatkniB  to 
which  the  meau  fall  of  rain  was  subject;  but  that 
whereas  on  the  one  hand  local  ciicomatanoe*  were 
to  be  regarded  as  the  causes  at  work  in  eUaeting 
the  amount  of  the  mean  annual  rainfall  at  any  par- 
ticular station,  the  nature  and  proportionate 
amount  of  the  difierences  from  the  mean  or  Suctoa- 
tions  to  which  all  taintall  was  liable  mnst  be  sought 
for  iu  some  gmeral,  and  aa  yet  undetected,  Uw 
common  to  the  whole  world. 

Finally,  the  antbor  abuwed  by  a  carve  the  prob- 
able deviation*  from  the  mean,  the  difCeienosa  for 
1.  2,  3,  S,  10,  IS,  20,  2S,  30,  and  35  yean  bebig 
plotted  above   and  below   a  cammcn  datum-line 


FATTSV'B  &YSTBU  OF  ALTfiRNATIVO 
BISECT  CUBRBHT  IBAHSFOEXA- 

TI05." 
T)  ECENT  Qecman  practice  has  given  nnf  ocesaaai 
Xl/  importance  to  alldavioeafortranaformisgaiid' 
reotiMng  alternating  currents.  The  year  jott 
paaieil  hiu  been  fmlttui  in  the  developnent  ot 
multiphase  systems,  and  the  new  departst**  are 
marked  by  novelty  and  iogenuity.  I  have  fcJIowad 
*''*"atepa  with  doee  attention,  for  they  open  to  the 
ieaf  euo^near  a  comparatively  new  and  very 
field. 

tem  ot  tranifocmation  which  It  is  tha 
purpose  of  this  paper  to  lay  before  you,  baa  ariaoi 
mainly  from  my  atnily  of  multiphase  enneot 
''tvelopmenls,  and  I  style  it  a  proposed  system, 
'cause  I  have  not  yet  had  an  opportuoi^  to  test  it 
.  the  completed  form,  and  can,  therefore,  give  no 
ita  a*  to  effidenCT. 
Quoting  an  author  who  ha*  written  interesting 
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it  thn  mU)  it 


oumot  tluow  TOUT  Tolti  mnd  unpa.  ■■  yon  Mf ;  joa 

ntt  Uap  [IW  Tolti  x   ■g'fcnp.) . ,  ^ 

'-■--  B,  nj,  oold  100».,  kot  eOw.,  jon  moit  w 
„  fonrpmnmuMloiiiTenttonMtthBWork 
nqnirad.  iM  dightot  tbcn^riit  will  <m*lnoa  yon 
that  to  nvene  tiU  SgntM  (^  toHi  x  100  minpa.) 
wonldbaabfiiid,altlioiigli  tna  in  mUt,  Alunp 
nwAad  SV.  i*  vkftt  i*  odlad  m  law-ndiUat»  Ump, 
■adrniiii«iaaB.H.F.af  8  voUi  ftt  lb  tanoinali ; 
It  eoald  be  mianirad  lij  k  Ump  of  kwwn  B.  bf 

1>ing[iiKap gndnallr  to  tuna  bri^taMM  M ' 

lamp.    Too  awmot  Mil  bj  liunsotKnt  oold. 
Sbafflald.  J.  T.  S.  (A.U.I.E.E.) 

[76922,]— lUMtria-UKlit  OalanUUoiuk— Let 
ma  adTiM  "  Hobbf  "  to  flnt  of  all  maka  hia  par- 
oaptiona  of  the  mouiinB  ol  tha  tarma  mora  daflnite. 
Tha  "  watta "  mwrm  the  powar  aasded,  and 
thantoie  siTO  tfaa  euarg;  oanaiuaed  in  a  givao  tima, 
bat  they  py*  no  informatioD  abont  eillkai  tha  Tolti 
or  ampama  twnirad  hj  any  giTen  lamp ;  that  ii  a 
fiuution  of  the  lamp  itaalf,  and  the  way  in  whloh  It 
la  intandad  to  atuiaa  tha  aoaig;  aupplied  to  it. 
Whan  the  ptoper  Tollaga  i>  givan,  naithai  the 
tadatanoe  dot  ooinDt  ia  leqaiiM ;  all  we  have  to 
do_il  to  aeoaie  that  roltaga,  than  tha  proper  cairent 


oheu  braa  Doaale  ao  snlranally  mad.  Tha 
in  tUa  oUm  of  blowpipe  it  pndoead  by  an  air 
aara  low  aaongh  to  pnreat  tha  twaalflntt  op  • 
Una  noa,  tha  tip  <rf  wUA  la  thahoitaat 


^r^^fi^     JNAKSWESeD   QaSBIffi 


U  ammtin  nad  HOh  ^  fMrto  ••*<•*  rmn*i  mm 


Una  oooa,  tha  tip  of  wUdi  la  tha  hoitart  part;  -^MJim^M^  .^  *«rt«i  *.  itojiw. —*/ 1« 
foildethiaUwooMia  tha  mdooinK  flame,  bejoni  llS^f^^^tf  £V^:£?3Et ftSS 
Itiathao^dldngaona.     For  btaSnsT^  aoldar-         'Zi:ZrlS^i,^Z!!%^::^S^i>!:f^^ 


ddt 


_  haayiec  all  piawa  and  a  Uiget  bore  Jet  ai 

inltad;   the  bla«   oone  I«   bcokan  np,  and  tha 

■   of   flame  ars  mnch   uai  olaatly 

1  UBotkw  are  miufa  laaa  ImMftaqt. 

aUU  tovghly  dtvldad  into  a  olaa  or 

ah-blne  oentra,  aad  an  ontar  yallowiih  ountla 

jodluB  and  prajeotlng  b^ond  the  Una.    The 

ronah  point  of  tha  lutar  S,  *i  before,  the  hottaat 
MiL  aikd  thit  ahonld  tooA  the  work  to  be  braiad. 
It  haa  a  diatinotly  ozidiaing  aotlon ;  bat  thia  la 
ovicooma  in  praotioa  by  the  ptot««tioii  of  tha  flax 
QMd,  whioh  noat  have  the  power  of  diaaolTins 
ozidaa.    Tonr  oorraipondeatneed  not  tronble  about 


■ng  or  Tododng  i 
if  he  wOl  nae  the  polDtot  tl 
A  naafnl  braiing  heat  oaanot  ba  obtained  Inalde  thia 


it  the  bine  part  on  hii  work. 


naa   onr   lut   "D.  0.  T."     haa    npliad  t 

.  J.  a.,"  Tuis. 

A.  Kotloa  for  lAth*  Ifat,  tW. 

a.  Bobtw  Bud-Saw  TtMB,  ua. 

A.  Indnotlon  Coll,  IBS. 
IT.  Arc  lAmp,  IBA, 

V.  IManUn  Ginnilatlac  Bollei,  p  Ml. 

9.  Bojhr,  DSl 

0.  Watoh  Crliadei,  SU. 

B.  SUs,S8S. 

K).    HrdiaalfD  rormnU  Wasted,  Mt. 
14.    SinaU  OwwhMla,  p.  HI. 


catodated  from  the  voltage,  and  the  watta,  becauae 
watta  aa  power  are  eqnlTalent  to  volt-unpitea 
(Le.,  Jonlea)  of  energy.  Or  if  Toltage  and  oither 
enmot  or  reaiatanoa  are  known,  the  watta  needed 
oan  ba  calculated  by  the  foimnls  giten  in  erery 
textbook  whkh  eiplaina  the  relatioua  among  tha 
nuiti.  SiQiu. 

[76922.1— Lamp  Oalenlatlona.— A  lamp  moat 
ba  naed  with  the  Duirent  or  E.H.F.  tor  whiith  it  ia 
deaigiied.  Thai  an  8c.p.  lamp  requiring  28  amp. 
and  15  Tolta,  haa  a  reautanoe  that  requiree  15  Tolta 
to  OTeroome  it,  and  ooiuieqnantly  a  lowei  voltage 
and  higher  oorreut  will  not  answer,  for,  by  OhnTa 
law,  C  -  I  and  E  '^  C  B.  Tha  B  of  a  lamp  ii 
oaaily  oalonlated,  and  whn  thia  and  ita  nltage  are 
known,  alao  the  watta  per  eandle,  whara  ia  the  diS- 
colty  F  F.  Askew. 

[76923.]— Xleatrlo  Balls.— The  daaa  of  belli 
yon  mention  are  not  made.  It  the  oontaota  are 
really  platinam,  and  not  Oeiman-iiilTar,  than  ii 
tarely  any  trouble  with  the  oontact  breaker,  (leod 
pnahea  have  platinam  oontacta.  The  raiiitance  of 
an  ordinary  bell  rarely  ezoeeda  1  ohm. 

S.  BOTTOBK. 

[76924.]  —  Domeatlo  Jtjnuaa.—lt  you  mad 
oanfuUy  page  70  of  my  book,  "  The  Dynamo,"  you 
wHl  &nd  alT  the  data  you  raqoire.  Aa  yoa  do  not 
data  the  apead  at  whioh  yon  *iah  to  driTe,  I  cauMt 
uyoaexaoUy  ;  bat  will  work  ont  one  example 

^t*.  -   - 

and  aapponng  we  deave  to  get  65  Tolta  at  625  rare. 

per  minats,  it  ia  eridtnt  that  wa  mnat  have  65  x  3 

—  130  yarda  of  aotlTe  wire  on  our  armatora. 
Soppoae  we  ohooae  a  drum  armature  aa  being  the 
beet  ^pe,  and  oonatniat  it  ao  aa  to  be  three  timet 
the  length  of  ita  diameter.  Now,  linca  the  wire  on 
Uie  armature  haa  to  (wiry  12  ampirea,  it  cannot  ba 
of  tem  gauge  than  No.  16.  Therefore  oar  armature 
mutt  bo  of  looh  a  eiie  aa  to  take  130  yarda  of  No.  16 
round  ita  periphery.  Now  No.  IG  oan  be  woond 
14  ooila  to  the  moh :  henoe  it  wa  pat  two  layera  only 
«n  the  armature  (and  it  ia  well  not  to  exoeed  thia) , 
the  drum  would  have  to  be  4]iD.  in  oiroumfereDce 
if  1  yard  long,  or  Din.  In  oircumteiBn«e  if  '"" 
long,  or  ISin.  m  dnnunferenea  il 
lattor  iiEe  would  probably  be  the 
Henoe  a  dram  annatnra  1ft.  loa)^,  uiu.  uvuiujiae, 
woond  with  130  yaida  No,  16  d.c.c.  wire  would,  in 
proper  fisldi,  give  at  a  speed  of  G2j  revs,  per 
"■'■■'  ....n  uDpiree  nt  Oil  volta  preaaucB. 

le  upright  Kapp  f '" 

.     .. portion    lit.  higl 

with  IDOlb.  No.   20  oonnested  in  shunt, 
dynamo,  if  oonatniatad  with  lamlnatad  arnuture, 
would  never  heat  injuiioualy.    It  would  take  ■ 
little  over  IH.P.  to  drive.  S.  BnroBE. 

[78925.]— Vailoua  Blowpipe  Flamea.—Theao  1 
may  be  a^aiated  into  two  cluaea.  Tboie  uaed  for 
blowpipe  analjua  are  prodaced  b^  air  Jeta  of  email 
bore,  and  aa  »mootb  aa  poaaible  loaide;  tha  theo- 
retlcally  perfect  Jet  is  made  of  glaia  tabe  drawn  oat 
snull,  and  broken  off  wbere  the  required  bore 
exiata.  The  adyaotage  ot  thia  jet  ia  the  perfent 
tmoothiien  of  the  bote,  whioh  anablaa  the  operator 
to  iprodaoe  perteotly  defined  flames,  with  the  re- 
duoiDg  and  oiidiauig  zonae  large  and  clearly 
deflned.  Tbe  diudvaDtaga  ot  the  glaaa  Jet  is  iU 
delica^  and  oonatant  liability  to  injoiy.  Next  to 
tUi  oomaa  tha  pl^tiiiiun  tip,  which  ramaina  fairly 


without  a  vary  great  waste  ol  power,  and  even  if  it 
oould  be  done,  the  outer  mantle  ol  flame  would 
atm  oxidise  the  work  ia  the  abtanoe  of  flux. 

TmM.  Flhoexe. 
[76926  ]—Flra-BaBlBtiiiff  Iron.— What  doee 
thia  querist  meanf  II  Lowmoor,  Bawling,  and 
other  bigh-ohua  brands  of  iron  have  been  tried 
without  auooaaa,  he  can  try  Bueiian  charcoal  Iron  ; 
but  pediapa  ha  expeota  too  such.  A  ooal  or  oohe 
Qreioaotaal  eontaot  with  aheet  iron  will  render  the 
iron  almoat  red  hot,  and  the  metal  will,  ot  couiaa, 
ozidiae.  In  wbat  way  ia  it  to  "  lesUt "  the  action 
of  the  fuel  F  The  oharooil-atoTea  whioh  tha  itinerant 


the  fuel  aa  welt  aa  oan  be  expected.    Wbat  oan  be 
the  object  of  thiaqaeriat  ?  Nua,  DoB. 

[76926.1— Plre  -  BeaiettUK  Iron.  —  I  do  not 
know  where  you  oan  get  what  yoa  want;  but  I 
know  how  it  can  be  made,  becauae  I  have  had  it 
done  for  fire-ban.  Burnt  iron,  old  paddline  toola, 
&e.,  are  puddled  afreah  with  taminaa  oS  rolls,  &a,, 
all  being  iron  of  high  quality.  I  had  aome  madi 
oDce  for  a  work*  ot  which  the  owngn  refaaed  to 
pay  the  priee  I  charged,  whioh  waa  a  high  one.  I 
told  them  to  uae  thwu  along  with  any  utbera  they 
liked,  and  pay  me  wbat  the  othen  would  bsTeoost, 
They  agreed ;  bat  after  a  while  ■act  me  my  own 
du^,  aa  they  had  not  ancoeeded  in  flni«hing  thi 
t«at  after  bun^g  out  three  other  seta.        Siaxa. 


Wood  that  haa  beeo  treated  • 


I.  long.     This 


employed  o 
vaiioua  ohe 
with  lead,  tin,  c 


.,_ brought  about  b, „ 

alecbid^  aa  a  motive  power  for  mininamaohlnery. 

An   Ammaan   papm  aaya  :— "  The   Tirginius   u 

aUuatad  oai  Ibmut  BuefBee,  near  Ouray,  Oolo.,  at 

an  altitude  of   aome    12,S()0tt.    It  formerly  ooat 

15doU.  par  ton  for  ooal  with  which  to  opetMe  thia 

mine,  aa  all  fuel  had  to  ba  tranaportad  up  the  moun- 

tainonbonoa.  Hm  ooat  of  coal  readtiadlOdols.  par 

day,  or  an  annual  aggregate  eipcnaa  of  36,000dola. 

tor  fuel  alone.    Every  cent  ot  this  heavy  running 

ezpenaaianowaayedtolheniine-ownera.   Thanaw 

operating  fane  of  the  TIrginiua  ia  water  powor, 

transmitted  by  dynamos  located  at  Bed  Canyon 

Creek,  four  mfiaa  bom  the  mine."    The  statement 

that  every  o«it  ia  saved  is,  of  oourae,  not  true,  aa 

there  ia  intereat  on  plant  and  maintenance  to  pay. 

Slcnala    tor    Water    Bsaarrolra.- A  novel 

lling  afMiataa  il  to  be  used  in  oooneotion  with 

idty  watarworka  of  Covington,   Ky.,  to  gin 

jng  of  leaks  in  the  supply  main  or  an^  acddant 

[  the  line  needing  Immediate  attention,    nu 

c  anpply  for  Covington  i*  pumped  fcoa  th« 

River  to  reaor  voire,  from  whl«h  it  pi 


ivity  through 


reaor  voire,  f 
Il  aomaelpit 


milea  of  pipe  to  the  dty. 


e  ia  bat  a  aiD^  pipe  line,  it  ii  eipeciallj 
ry  to  keep  oloae  watch  of  and  repur  leab 

M  poaiMa.    It  ia  propoaed  to  parallel  thi 

pipe  line  with  a  telegraph  im«  ttruog  on  polea. 
ponneatad  with  the   irire    will   b*  aignal-boxai 


aignala  :^6ne  ring,  a  laud  ilide ;  two  linnt  a 
leak;   three   ringa,   large   leak;  more  tha^i  thm 

rings,  a  serioui  break  requiring  immediate 'atten' 
tion.  The  alanni  will  be  soonded  both  in  t^e  ait] 
office  ot  the  works  and  at  the  pompiu^  atatioi^  tbi 
number  ot  the  dgnal  station  beins  ludicated  aa  arel 
as  the  cbaraoterof  the  tronbla.  Id  case  of  a  aartoui 
break,  says  £iigin»»ri»j  Sewi,  the  men  at  tbi 
,  pumplDE  station  will  at  unoe  proceed  to  tbe  lase^' 
,  voir  and  iihut  oB  the  Boppl;  from  tha  main,  aftei 
I  whioh,  of  oaurse,  men  would  proceed  to  the  hreal 
to  make  repairs. 


Euflne,  U 
L81l3ea,Wl 


qqEKIES. 

wrr]~Ta    Xr.    Bottona.— Bow  oin   t  (sD  h 

•I ...    -    -"-Bams    givin*  4    amnirai  atS 

ms  with  tbe  rule  to-flod  tbfa-' 


I  LiBht  OandlK-CH 


at    Plaaaa  sAiailiit 
'SMS.]— Ac  c  amnlatoi 


DtcimCri"  and  witb  one  oliugs  il  a 

rWB.l— Dynamo,— I  btxe  mad 
Il  a«ld-tiugiiets  HID.  bj  lie.  bj  t" 

b  ooi.  ol  No,  ii  a  c  wire,  wliloh  I  iwiuut  s>i.  a^  ■ 
t  fnm  wb«a  diiven  at  ihe  iste  of  3,000  reva] 
~  -  -  -g  oTonectiog;  ap  in  dm 

J  M  Toor  nadenvnli 
ue  Co  use.    Tbefiddi, 
ioinlation  is  cood:    ■ 
m  the  oonnec^ooi. 
iber  ot  lampi  will  i 


a,  I  shall  be  tbuiktiU 
in  how  Ml  what  nlie 
luetiifld  all  liffbl,  and 


re>30.]~Alt«niatinK  Ooirant  Dynamea^ 
U  Ur.  Bottone.  or  aoms  other  of  onr  fdsutaMj 
•latn,  Undlf  give  us  sODie  infOrmatien  aMMH 
iniate  cnrreDt  dfnamosl  I  wiah  to  mats  oasH 
f*>f^tntal  purponea,  and  the  kin  I  which  I  vodi 
lar,  aa  being  appueBtlT  Uu  eaaiait  to  build  and  aM 
slant,  wo^Tba  Mi  Miude);'«.«*tUnstiatedinHf.M| 
uo  sod  Biwkei's  "  Klaotruia]  Eagineeting."  IWM 
le  rulfs  to  work  on,  so  as  to  bond  the  ■""Hh**  h 
balnK.ILP.  WbUleDfChot winoaitatioiuiTam 
e  oaQa,  and  what  number  of  alUnutioiia  pa  leeoal  II 

E.  say.  1,000  Tolt*  at,  laTi  S'O  raVDlotlona  pet  ntom 
l-minststo  Mvolva.oMtying  amiting  eoil  SSBSM 
,  Xordsr's,  and  eicit«d  br  a  comnt  ol  1  araa.  ■■ 
ta  tiom  a  small  oontiBaoa*  sairsBt  dynamSL    I  A*g 


tly;batlntbaeTenIivttlooka  Ilka  a  live  ooal  i_ 
ilttnodsAnsddisc    Plsase  explals  rsasoa  ol 
Iglvennudr.    llisathartilustsi  have  n"'" 
b.  anitf*  ICereury.— Auiio. 
rtan.!— Bnlplinrla  Aold  in  Bollaia.-Cmid 
lei  inform  me  aa  to  Iba  lesr" "-■■ '—^^ 

Cic  adl  In  boilen,  ana  n 
when  pteaoit  in  very  cmsll  qaantlty  t- 

ratSl.l-'WelslilnK  HaoUna—Win 

awBgivsmeUiareisaB'Whr  th-  ■ ■ 

tfona  weighlnc  mafbiiw  wUl 

Madof  rlsincanduhUy  from  tt^^^ ^^^ 

tsks aU tha oenties siMl&ulBai  (flss  and talMfl 
DWiUnotrinrndDaUvfnHn  the  bottom  tottsM 
;caolllaIs  mldwaf.    Will  some  pnotJal 
i«K>o  of  thlst-Wiiaaiso  Micnia. 


the  "B-H.' 

woik  is  a  hoosi  Instead  of  Sie  IiadaiMbf  I 
tharfcoadthst 


, it  aetuioialaa  wUlat 

nnl,  orotharaiiet-BrUAiaa. 
ieeu.1-IrfU»>  Bealatan<».-WouldMi.BolM 
Ki.  Anaop,  or  khbs  other  ol  "onia,"  gin  na  ■ 
Iitaooa  of  an  S,  la,  and  Slcp,  at  100  vol^  and  Mi 
old  it  be  theiama  at  DO  voltal-Ko  8ia. 
TW39.1— Broken  Dental  Flats.— laathsadll 
lata  poasvaaor  of  a  led,  vul  usmaed-rabber  dsatal  utM 
iDgUu  upper  Jav.  Thia  plata  baa  bevi  atwt  9M 
gsbtokan,  but  baa  bno  mssdel  ind  mada  as  paij 

_. Ukdy.BM 

h  pMt  of  tbe  ' '^ 

LK."learaed  in  dentditiy  to 
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m."    1  *m  raidiaf  Hntk'a  "Qao.  ^Mt  jyaM.  te  In^  t^  j^Btrtto  irhm  tt  FmwI] 

SlotM*.— I  hna  I 
■n  tabtrirtood 

I  a  KW^  ai^  (£■  iBitHi 
laao  al^pad  ML   WiU 

ahfeaaa,aBatha  b«M  Tunub to nia in »-    IJZ^'j  Vp'" «rMloa~ 

aMOad,  ate  blaakamd  wtth  afe,  and  one  £  [TBSKI.t-OoppBriii»  TbivUt«.-I  ban  mixed   ■  I^lIdSidSi1^ii5i«                     

Ba«h;SrattUooin"E.lC/>-m-,lHi(l.  S.!S^toto?;>mri?£j!-lfTT^^          '  of  ootton  orflaiiiiel,a.Too  aaj  In  joorwajthatll 

,dl«aMcrof  magnat  oon,l«i|thotbobh&i«,  "•»"»"  ™  »o  """I  ">" '    K-H.l.  moat  «ot«t  the  mn*i»t<w  at  a  wry  boatj  pr^ma. 

I  bobbnbJuad,  fu^  of  win  tew  bobbin^  [mSL]— HunU.  —  To  "Tnapnu"  —  Wm    yim  lo onmoma aU  tlia  friaUdn  of  1^  ttaliQ-two  M 

-* — *  battaij  for  aaeMaa  majoiata  that  will  Undlr  astd  nw  a  noiedT  fnr  Ihs  oore  of  batnii,  ud  yoii  aafatr-bos  lAloh  rmra >      '-'-> — • 

,. .^  towttrftSl    Tb*  woik    I-" ■• ■-"    ' •' ' "- 


lined  bebn  ttaa  HooMt  of  Aite    It  stataa  that  Uta 


e  giwtaat  hagth  of  Una  1   Tbe 
in  the  battarW  ^  n  far  aa  I  k 


•1  afflloCadt    I  have adTotlicd m)    jen  |**e  tB  a 


to^nlaraal  knowat    addiMa.— iL  Suffuui.  can  aaaM  na  Id  bw  4iSni%.    I  Aosld  not harital* 
^*  aalbiitlTalTisMlionn.        dmi.  i_n_..i_- *~  ftiii..„— -.,.     nr.k.~    to  bay  one  if  Iliad  the  moaaa.  bot  b*i«  a  wKUnf  maa. 


^S^^.f?^;    ollaneolatlr.llDBeadthaleaitl.andUiaoLllaakB.    Oonld        rT<eH.]-Put«l  P&l 
aJi-w^  anr  oToSriagimloQi  ftiand.  anggaat  a  Boating  for  th.    Hit  kind  of  paintiiig.  naii 


H.}-Put«l  Pklntin*.- 


rnuui—WanKantoai  Wid^on     ^«.M  _<«>Mn;i    s™™" '    ^  oeueTB  It  h»a  aptrlla  of  wine  in  IB  cna- 

"^!^l^Sl^^^^tl'V:S^7lr.S^^J^!^    peaBion.    IwDQldUkethapnHiiptloii  for  botbtheU^t 

U^nvnda,  help  mat    I  ,wane  a  elnekwork  or aar-    ™d  daA  ooloora.  and  tt  hu to bs  !™.«1  on  th«  nlrtST t 


HV  IDV  wamiDDBB  onoe,  lOlin  7  Dwt»,  ana       .  '■■      ■v_„^n.r-    L  ,i..  .TT^t — *      — ^       »     ■ » ^■luon.     ±  woBuu 


tt  luu  to  be  epra  jed  od 


_  eptins  glockwark,  aad  br  aiinc  a  tnull  etaak  te  eanapv  [roMS.1-T«l«iliail«*   knd   MlorophoiMa'— ^ 

■TioUo  KBttai*.— Will  Hr.  Fiekerinsor  wheel,  I  tan  get  the  effaot  f or  SS  minutea,  bat  muit  fo  the  Hi.  AiuoF.— Woold  jon  be  klad  enough  to  aUte.br 

rtaUn  (rienda  teU  BM  what  ia  the  oattttwith  tin*  tUtai,  and  moM  not  eaat  men   ihaa  Aa.  when  ronr  apateoM,  the  beat  war  of  eonnaeting  np  Mnhanaa 

diaalpoaaaMi    The  M lod  kid itriivdym  Bulihed.    Any  aaggttaia  wnald baa h^jp^llorroa.  with paMB mlacnhgBaa t  Ihavatwoboarla  aaabLteiw 

md.  moe  aapasiaUr  »b™   the  Oimta  an  rr^u.!— a  »,»,■*«  _i  k.,.  .  M^h^  «.«<«.  on  amionphooa  anJpair  c*  reoai™^  but  no  indootfan  eoOa. 

thnj  not  vStaao  bad  when  oiillie  dhb  -sL3^Ty^^iSKS^^LS2IJ^5f^_;S5?3?J^  W>*^  ■™'*  jonadriaa  eaoaeM^  nr       '     ■" 

•natUrwheUlpUeelheeenndpoiCbaS?  ^S^^Z^I^t^SJ:?^^ ^"SuZ^^^  naotadnp  ln«»lea.  liiclnair*a«Si". 


1o  'r.B.A.&"-Lat  0^.  „  „„  „ 
■>*.  a«  hartnt  a  uagDat  mm  Ming  t> 
la  Ana  of  the  magnet  et  the  other,  ao^ 

aata  la  of  equal  lengtt,  and  when  nalaUnr  to  thiipnmeieiwiJitoniaikaTartlealBMaeirf  aapteeeoa  "'=«  ""  '  — ™"«  as  «oa 

Hp^e^Ueat  rl^i  anglea  to  the^teel^lhe  one  of  the  anpp<vta.  nnging  from  1  at  the  top  ()tD.  below  ITtWS.1— OlOOkmftklnc.' 

i.mtoodi)ee  a  oaigo  of  tmn.    Will  not  the  needle]  to,  ear,  ID  « IS  or  mon  at  the  bottooi.    Now.M  to  mr  qnexr  I  wu  aatonlthed 


la  of  fiadoatlng  thia  expeiimaitallr,  can  gravit 

anyone  tdl  me  how  to  do  itbf  oalailatlanl— e-g.,  wOlthe    then         ___       

u^iina  be  aa  the  etoaie  of  the  diitanoe   iMlow  Uie  anaogemaDt  of  -fcl—^  doA  waald  haTB  to  be  alUnd  to 

nnn  u  TDo^    needle  I-Kn  Nn.  admit  andi  an  gaewemeat,  or  do  yon  lldnk  Uie  Onham 

Slwant'the       tTMB6.]-H«w  Wob    to  AmarlOMt    Orw>n.  -  R?t?5?"^*t2'' ''''*^i,.'™* '^•^v^^^T'S' 'S 

-    . — ntlwitandat    Will aomo o<m^»ndent Undly Mdrt me t    HrfiBooltT  ™iS*:»*«* 'T'i^'Il     '*'V"  "™  ""..'^  v*^  ".''^ 

lbeeDdofthe«oU.inat«d<>rhaTlngthBUDd-    la  to  gat  at  the  top  edge  of  Che  ballowa.    ItkeoMoaato  «i«P"a»at  regnlatm  whoae  rate  approeehed  thatof  the 

m  the  n<d>ida,aamutntadisr»>i  book,    ondenlde  cl  leed-board.  that  wttboot  nnovatof  tbe  ^SS^'^J^S"^"^"  '^^^l   "^'^'^  '•^'-  **>><> 

Idly  inform  ma  how  to  make  the  ooimeetiona,    lattarimaaannotgM  topntthewebnndv  aatulalnlha  T^'  VLSt^.    .?^,.*?^,  ^   ^^?-    ^a  ^^iIb" 

)  a  loM  bow  to  do  uT    Alio,  hiiTtomS    edge  of  bdlowa^Hard,   and  after  u>»ajt!Eaf  the  ^^^t^''!'^'^'"!.^     *-^  ..K^""^.^'  ^^ 

per  for  eoO,  and  what  aJH  chromlo  bottle    inMmmeatto  pleoea,  I  failed  bi  aee  the  wit  to  £>  tUa  •?*P?'*""S2?".H'?'J?.'^  Ihougli  the  maiorftr 

all  want  to\»il,(iin.  in  length,  iln.OBeN-    joh.-Looa«owV^  ^'T'STP^'^.'^f*? '""'..fH  ®'^'S-    "^"^ 

«— ,  I—  u,  lojBku,  iMx,  wiDL       J                         *  ba  pleaeed  to  lee  a  fttU  repl  J  to  t^^i  from  "F.  J.  Q.,'*  ea 

[Tasse.]— Ootl.— I  wiih  to  make  an  fndnetlaa  soil  and  mine  esiata  anlr  on  paper  a*  ret     i^iM  be  pleaaadto 

P«xtM  NaKatlTea.-Wh]ranBOmen«a-    aeonmolatore  eapable  of  girtng  at  tennlnoli  of  eaooDdarr  aee  a  ehoit  aittile  on  ntoh-wheel  cntting  to  eomptele  the 

■aoaer  thiia  oihen  I    A.  ahon  tJoe  ego  I  had    '  eomnt  repreaanUng  at  leaat  half- hone-power,  tbaoah  reeeat  artiola  m  elook-whetd  oattfeg.  which  wntid  be 

plataajona  down  demloped  waU,  the  other    the  >patk  need  not  emeed  jio.  or  |in.    I  only  need  Iha  rety  wdoome  to  me  and  pediapa  mwf  othan -O.  H. 
■at  tboae  I  hard  naed  of  them-dereloped    emrent  for  lime  or  tour  aaoooda  at  a  time,  nbattatiea 

■nd  lean  hardly  eee  the  image.    WhyletHal    need  not  ban  any  gteK  auMai^,  aa  I  ean  leAarge  awT  [TdSfT-]— Dyalnv  StTBW  Hmta.— When  I  wantto 

-aQoaiin  oanae  thla  T    Alao  what  la  the  eanae    time   from  a    dynamo.    Or  wonld  mow  dmmlo^dd  dye  a  white  aOaw  Iwt  lilaoli,  the  dye  will  not  take  on  tt  i 

IfateriBg  dnilag  (he  piooeia  of  waahisitl-    battatiea  with  fidllag  liaM  be  better  I    WaiMi.  Bottoo*  l£en  ta  aome  kind  of  hard  glan  on  tbe  etnw     C^  any 


.    je kindly giTe beat proponioBa  (or  bMtailea and  of  "onn"  tallBMhow  to  get  thla  glaH  __  „^_,  _ 

Orimnsri  >Va.*a  _r^..  .•,._.<_  i.r ooU,  imwrnboring  that   I   do  not  want  to  hantltbar  that  the  blaok  dya  will  take  efteet  l—Ou>  H»i, 

K^jab  Bane  tea  the  Bdi  ia  Aate.)    IbetieTe  [IKKIA—BtMr  Oksrta.  —  What   la    a   oooTeoieat  naden  d  the ''^M."  kindly  tell  me  how  tomaketha 

rtBStag.— J,  B.,Qaanai7.  method  id  monntlog  tbe  Urge  raape  of  tbe  Unnomebrta  liquid  aaad  tor  HiUDgapidtoompaaeeal— J.  Bninu. 

•WooAramrvlnt.-C*n  any  one  Irtl  ma  of  iSSS^n^SiuJ  i^*^'  ^'^ '    "^   *°™"  "  [W»«-l-To  "  F.^.A-tt-'-to  eeUoating  the  dlmi- 

•  IiwaBUtenrwood«iiTing/TliB(«i»ntera  "P™»W  ™™>^  ""'•^    '.  notion  in  magBitndo  whieh  tbe  ann  wooli  undeiwo  by 

kold  one,  bat  tfaie  ig  u  open  ogmpetiduL    I  [Tawaj-SUwerlaff  Speonla-OhemlatiT  Of.-  ROOnl  to  the  poattlan  of  a  iter  haring  a  panllu  ol 

■■msat  be  mtny  aouteon  who  would  onn-  I^Ua.  Oaivoa  "?.C.S."->IiiT  I  oaUaBeoUoo  wqaer;  Oils',  I  obtained  Ae  eomot  reenlt  by  the  fallowing 

did  not  lure  to  gn  ugainaC  pnfeaalonal  "■-"i  7tOie,  OB  page  338,  of  ith  Dec  Wt  I    Ferhape  Ur.  Oiey  method,  InyolTing  the  diflalon  of  a  logarithm  by  another 

or  iome  attier  of  QDc  ofaemiala  will  kindly  cihinicthfl  fuU  logarithm,  a  prneeai  with  wUehlhad  not  made  aoaoalnt- 

WjeWo      IJghtln«.-[l)     Coold    foar  Sato^^SfS^-U'^^Sllire.ttSt  '  "                                    ^^-^-^.-— —     

D-u¥AS^ti!2°.s;;s?r;'*3?l^i!°  SSC^^™*Sr^S^r«tao'tdo 

S£iSr?iS?S^:r2?'ir.i'^Jh:  <..Uie.hemkaltnat£STS;.e«- 


aiitS^^r'-S'i^^^'*™.!!"^  ^ow bat  [7a»M.]-OhenUo»l  AnHyala. -Would    »me   of  SS^?!tti8!5^^b*h5  JdS^^iS 

Xvybr  WA  I  aobld  <Aarga  themiiowly-  "onn"kind^  glTeuen  method  or  mMfaoda  In?  qnuU-  ^^ 

■  >  wllhoBB-aa  I  am  away  from  hsiae  tatjta  eatimatuo  of  eyaiiidea   In  na  liguur.  Hndferro'  Log.ofvtm*               =                      B'Bll 

^,  and  wmild  ilha  than  to  oha^e  aeoamB-  oyanidea  In  apent  oxide  of  iron  (graTiniKCrT&illy  and  toIb-  n-vM-              ^                      r-au 

^■DyattBtko.    (SJ  How  kag  wonld  Muh  netrleally,  tf  poauble)  t    Alao.  iitfaae  are  other  methoda       "     "    "'"     '^" 

^■"■W™^  ■<■*«  or  panlld,  light abore  for  eathnalion  of  CaO  in  lime beaidea  the oaa  by  nieeu  of  _          .t»'.rilri»».                            k-am 

"■  ■  -  uilmlf  t    iiiiwiii.  m^.itJtZZ  jLll!tl  ""'"■w"  """<»  1    i.i»u.  decteaaeo  taTeroaly   aa 

M,  apondeBt  who  knowa  tul  me  whether  anlphoilo  aekl                                                                 

_     .   ■       _        ^     ,     ,,  HtheratiooMt  or  dllBWlwlU  affect  what  IwlUoall  tele-  DiTlded  by  log.  of  light 

■leoMa    Bpaik.-!  wldi  to  ignite  the  aoopis  ghu^   Again,  will  boiling  ealphorio  aold  aSeot  ~       '"" 

raa-wlnenhnderby  |in.eleetha)park,and  the  aama  glaaa  t    Id  my  quealian  I  aanme  Uiat  the  irlaaa 

pfDdnAig  thJa  by  a  dyoamo  driTen  bythe  naedianottheaodaglaail'-A.  P.  Bower. 


U  boiling  ealphorio  aold  afleot       ratio,  rui 0'«(101M)ll'8a»4H(»^mB(. 


i'to^Sd^lJTiF^tw     ,['««>-]-Air-PumpI-ot4i«..-itory<«,Iha« 

m,  Ml  i»uuuoa  II,  .1  MTc  Mongnt    ^,,„  nnderalood  that  two  mnn  of  ^IMe  glu  l»~iiu.1 


ma  mdbatlety,  and   between  batteiyand  ^J!^,    w  ...,,..,.,,,     ^                 _             Sua'.  BWgnitnde  at  •!«••  di»taaofc-J.  K.  1 

«•  ha*la(  TBy  little  kaowledga  of  eleotii-  (Teesi.]- MedloalOoU.- ToHa.  Bomna.- Thaake 

■poaa  to  paak  the  —"^-rting  wirca  to  Iba  1^  nply  to  TSOIl  tait  week    I  only  wanted  UM  nlta                                  i      -       hi 

i^liodsirith  aabeatoa;  to  oiatanadineu-  from  the  aesonduy,  ball  dad  I  ihall  gat  3,000     I  ban 

|gA.««lh.enBiaa.-PK«Tfc  l.!^.-^i^iT^(,tZi-^aS!  I'fJtuSL'     "'"'  ^<^^^'  «>B^inm  at  the  d 

.!?*?_    .v.     Mft.   deen. ^.,    _...    „   

170tt.  deep  when  wunpletad. 
EzFEBUcsnTS  are  boog  made  od  Dutch  nulroBda 
ith  a  MrJM  ol  three  ligbta  to  delanniDe  tbe  motioa 
■I  W  The  maaBlag  of  the  esfieealai  .^'^^i'ii^S^ i^oZ'^ia  ^  eW^n^il^'lSJ  ''»»«»-  When  •tta&ag,  the  train*  ihow  thrM 
<»  +  T  *.  1  a,  Aybatg  diieotlan eoaiae. of  J(i5 aaUniSJmioh. I .hS  aie  ifleVS™^  ™  't^ft  *>"*  "l"™  *"  motion  only  two  of  Ilia  lighta 
ll  *•  if^  P^  OB  tt— whan  x  !■  ehaand  to  will  plowe  auwer  a  fow  qaoatluiu  whleh  I  eannoc  make  '^  contlnoaulT  Tialbia,  tha  third  "fcinlng  onlj 
I.    ;lit&klMvpo(nt  on  thaorigtBafllael  .oot:~Ut,  What   dialasce   from   bottom   of   geoentor    Jrer;  alternBts  three  noondt. 
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J.  F.  Von 

nnlenviUii 

C.    B,    Bi 


Sons  expoimants  in  ODoneotion  wlUi  ths  utiflciml 
produotioa  of  cloud*  b*  IronuDB  om*  of  iMino«i 
nutter  wen  Utel7  buob  in  tlie  Judin  d'Aoolimft- 
tlOB,  Fuia,  nnda  the  ftWfdoei  of  the  Sod^t^  dee 
Agnenltenn  do  Fmrae,  nit  w«f«  onlj  pwtiall7 
■III  iiimfiil  on  BOODDnt  of  the  wind  euijing  the 
elondf  »,mj  u  toon  u  fmnud.  Hie  pnmotan  of 
the  Idea  oontend,  howmtt,  tlwt  in  the  abmoe  at 
the  asoepttonallj  nnfftTounU*  nutaorologtoJ  oon- 
ditioni  irhidh  attandad  the  espaiinwnti,  tUok  uid 
MRntnent  elondi  miy  be  f<anied  foe  protocting  too 
forward  nop*  agaiutt  late  ftoeti,  and  ooTKtag 
aiilitary  o " — 


Sonntiaff  Paata  tar  Laatarn  SUdaa.— For 

attaching  lantern  alide  brndiogi  to  the  eIbh  cothing 


ii  better  than  bichiomated 


t&T^i 


inea,  and  which  ii  a  moat  useful  pute  for 
min;  pnipoug  in  damp  climates.  It  ii  made  aa 
follows: —  Fiour,  2  teaBpooofuU ;  water,  4oa. ; 
bichromate  of  potaah,  6gi.  The  Saar  miut  be 
rubbed  to  a.  amooth  batter  with  the  water,  then 
placed  in  a  laucepaa  otst  a  fire,  and  kept  stirred 
till  it  lioilB.  Add  the  bichromate  llowlf,  atirriiiK  all 
the  time.  Ttien  stand  to  cool.  Thii  paite  must  be 
kept  in  the  dark ;  and  osed  as  soon  as  ponible. 
li  to  the  glass,  and  then 


— M,  V.  POETIOK,  in  , 
A  OBBltAK  Inventor  has  deriied  a  m 


e-stone,  the  latter  baring  been  impregnated 
with  beniine.  The  beoiina  gas  thus  obtamed  Is 
then  carried  throogfa  a  fln*  magnadnm  powder, 
and  proceeds  npwm  thnngh  a  pipe  to  be  oon- 
iomad  In  a  tmall  flama  of  a  elalmed  MO.OOOcp. 
TbB  apparatus  for  pcDdndng  thli  light  ooiuitt*  of 
a  hlait-ninne  tor  driring  the  alx  throngh  tha 
pumics,  and  a  number  of  othw  aooeMOilM,  all  of 
which  take  np  bo"  "  .... 


which  take  np  but  a  small  quM*.  and  wbioh  are 
iaclosed  in  a  glasi  oasa  tor  protaotlon  from  the 


s  light  ii 
coast  illumination.    Tha  arrangKoaot  Is  eepedall] 
adapted  lot  giring  an  intnmlttwt  light,  ttie  oon. 


aomption  of  mtgnsdom  bebg  n 

the  powar  of  the  light  reg"^. 


t  light,  t 
Jj,  dapen 


ndih  ■■  naoalb  mssd,  or 
being  rubbed  off,  wh«s^  tha 

i^r  idstnrss,  lAloh  saa  ba 

9i'  ihopa,  tha  tonttag  paper 
the  aU  of  watoJ-J.  OonZ 
air  fifllawdiip  of  tlw  InsUtnte, 

_, glTe  all  ipaitlenlan.)— Faai. 

(FliaaB  Ha  tha  avtlelea  on  tha  i^K^n^h  in  the  last 
two  Telmaas,  and  nuu»  rapUse  on  the  aobiMt.    Poll 

■■— "-  ■■ — ^ ' —   B  far  ■■  ii  Fa^diIe.)-Oi.D 

toegenctaL    Whatlaltron 
k  to  lie  dutatde  the  window. 


EllTLlT.     (Ut.  .- 

V  cDauotnced  la 


^ iBdloas.)  —  ALU. 

the  nnmbwto  An(.  38^  isa£ 
ad  on  Itatoh  U  liat.)— DAaiiiu. 
li^tST  see  p.  8T,  ToL  LIL,  asd 


Vlro-ProoOnr.— For  fira>proo&ng  or  dl 
Ing  theoonbostiUlitrol  tissnes,  onitaio  mr 
and  theatarioaJ  scenery,  tha  follawing  are 
For  light  tisBuea,  161b.  ammonium  sulpha 
BffliQOnluni  carbonate,  4tb.  borai,  elb,  bor 
41b.  alueh,  or  lib.  dextrine,  or  lib.  gelatine. 
gallons  waiter  mixed  together,  haatad  to  86' 
and  Vat  material  impr^uated  with  the  i 
and  then  calendered  as  usual.  One  quart 
mixture,  oostjug  about  3d.  or  4d.,  ia  enoogt 
pregnate  IS  Tarasot  material.  For  curtau: 
rials,  theatiioal  deooratjons,  wood,  fuiuitun 
ammoniom  ohlorida  are  mixed  with  so  much 


_. fas-U^tsT  eee  p.  8T,ToL  LIL,  ai 

p[«Bing  a  knob  Is  gannallr  'bj  a  spark  ftm  an  in 

rortatanea ;  but  tha  qneaUoa  has  beni  answend  laanr 
tioisa  in  noaat  nombaa.)  —  Haain.  (Tha  atom 
"waathas-^aas"  has  bean  daegtbsil  naartlnMS.  It 
OQOsMa  of  a  tUn  glaaa  Mbe,  absot  Uin.  loiu  and  tin. 
m  dkisstar,  three-parts  AUed  with  a  solution  made  t9 
of  t  diaohms  of  aampbar,  1)  dia^m  of  al^I  dcaohm 
of  —'"-"—'".  and  proof  spiitts  ■Ifl.os.   The  tube  la 

a  bit  of  bladder  tied  ronSHbe  (op-l-K.  B.  T.  (Ha 
prababljrtfensdtolfo.  ISnL  JimBlS,  16B1;  bntthoe 

Telumes.)— IjtsxpppuAx.— Ton  tan  ittaln works  oon- 

fcraoh,  Strand,  W.C.)—W.  Wiao.  (Pleeaa  eee  niaaj 
BapUea  on  tha  wiiins.  Ac,  of  dTnuaaa.  Itifarwwiaa 
will  b«  found  in  &»  Indax  to  the  last  mlnmsb) 
— JobiLbwib.  ^Whr  not  bh  Uu  foRiaae  to Banaata 
atean  in  tha  usual  war  t  Tha  "waar  and  tear"  would 
be ■nonnoua.J— Stipbbx.  (Tou might tarwaahlngoTar 
with  a  itroac  aolution  of  aulpliale  u  lioB  ocsnlpnataot 
oopperi  batuthetilia  bare  bean  wcU  boned  Ihadteet 

wUlBatba.KTH'  "     -      '•   --■■-"--- 

WhruitlaaTei 

— B.O.S.,AaTHu'MiB.  |uj 

nomr."  Traboar,  IQ*.  \  Uala'.    . 

Aatnammr,"  Ball,14i.)  Norton'*     <i»u<>  wuum- 

nemy,"  Trabnar.  ISs.;    and   Barlow    and   Brian's 

"Ka«heiiia«IWlAahiM«iiy."CaiiwandOa..«a.M.  8«s 

alaothalndloaaofba^T^iinsa.)-I«TUDLB.    (Seetha 

indiaw;  bat  it  la  donbtfol  if  that*  la  nab  an  ink,  as 

moat  taqi^  tha  jqipllaatten  of  soma  ohamlaal  aolutMa. 

SimliRiJBlB^  «  a  telnUon  of  aolphata  of  eoppar 
aalaDunonlio.)— Ou>  Huasoama.  (ICasr  daruea 
haT*  bem  ttiad.  The  beat  aalana  to  be  a  long 
flame;    bnt  aea   p.    Ul,    Jan.    S,    ISSt,  and   the 

Not.  U,  1BB9.1-B.  "5!''  (The  anbieM  baa  been 
tnaled  far  Fioctor  and  othaia,  and  then  an  serenl 
attislaa  OB  it  in  bask  Toluinaa.    It  la  laUuitoenaia- 

pteaa  of  Mum  nutter.}— Kuiar  Baant.  (Ooraninai- 
caticnu  (or  the  Ouskatt  XlmiaaopUiBl  dob  dumld  bi 


1 126°  to  UO'  Fahr.,  and  the  i 


TIRHB    OP    S1TB3CRIPTI01 


e^ii;B'r™^^i«f^_ 


gH  browned  br  the 
I T  AHujif I "  Tieatlat  in  .BKn- 
PraotioBl  andSpbwkal 


Si  '■'-.■^""i 


lllT-    iLT,     iItI, 
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AND  WOBLD  07  SOIENCE  AND  ABT. 
FRIDAT,  APRIL  8,  1802. 


By  F.  0.  Aixsop. 
iittor    <A    "Pnotiokl    Eleotrlo  -  BaU   Fitting," 
■"NnhouM:  thdr  Contfauatioii  and  Fittiiig," 
** iriniliiii  Tliill  Courtnutloii,"  Jto. 

Xractlnr  tha  Flttlnva. 
rPHE  wiring  of  tbe  building  beioR  finished, 
1.     mud  the  neoeasair  teats  made,  as  de- 
Kiibed  in  the  l«at  artide,  to  make  sure  the 


mence  operationa  to  prevent  the  decorationa 
being  aoiled,  as  is  almost  sure  to  happen 
if  done  afterwards,  however  much  care  is 
taken.  It  ia  uaual  to  commence  with  the 
lamp  switches,  pendants,  eleotrolien,  £c,, 
leaving  the  main  avitchea  and  foso-boarda 
till  the  last,  though  it  is  immaterial  which  is 
done  first  so  long  as  the  enda  of  the  main 
cables  are  kept  out  of  the  dTnamo  or  con- 
verter terminals,  in  order  to  prevent  the 
current  being  accidentally  turned  on  before 
the  inatallation  ' 


Kale  SivttolieB  and  Switch- boarda. 
These  muat  be  very  final  v  erected,  as  they 
ore  generallv  of  considerable  weight,  and, 
moreover,  the  constant  jar  and  strain  of 
turning  on  and  oS  the  large  switches  will 
aooner  or  later  cause  bad  or  weak  fixings  to 


aa  possible  and  the  inBtmmenta  readjusted 
afterwards. 

Most  main  switches  and  switchboards  iie 
now  fitted  with  sweating  sockets,  or  cable- 
connectors,  as  they  are  otherwise  called, 
which  enable  the  cables  to  be  fixed  to  Uie 
switches  in  a  workmanlike  and  substantial 
manner.  Theee  consist  of  a  brass  thimble 
fitted  with  a  projectitg  lug.  which  Ing 
fastens  by  means  of  a  bolt  to  the  switch, 
while  the  thimble  ia  soldered  on  to  the  and 
of  the  cable.  To  solder  theee  connectors  on 
to  the  cable,  a  blowpipe  will  be  found  the 
most  convenient.  The  ends  of  the  cable  ara 
first  stripped  of  their  insulation  for  a  length 
of  2in.  or  Sin.  and  the  wires  titined,  should 
this  bia  not  already  done.  The  cable  con- 
nector is  next  held  upaide  down  by  a  pair  of 
old   pliers,    heated   by    the  blowpipe,  and 


rxa.llT. 


a  u  ^ood  kdA  the  drcoita  complete, 

ikt  nnt  thing  ia  to  aeleet  and  erect  the 
Bttiogs.  The  Kind  of  fittings  to  be  employed 
ia  tta  diflenut  rooma— Le.,  whether  wall- 
biaakata,  pendants,  or  electroliers  will  be 
HMd,  ud  the  number  of  lights  on  each— 
•in  hare  been  dedded  [vevions  to  the  com- 
nnsamsit  of  Uta  wiring,  so  that  it  now 
«i1t  nmaiiis  for  the  householder  to  select 
nn  ill  ■Tina  Hid  dedans  as  accord  with  his 
Mi  ana  fbe  deoorabon  of  the  room.  No 
fitttup  ibould,  of  oonrse,  be  erected,  at  any 


•  oBeeaMrr  : 

>.,  ikonld  M 


prepared  before  they  com-  I 
1411. 


work  loose.  If  the  board  is  on  a  brick  wall, 
the  wall  must  be  plugged  in  a  substantial 
manner  for  the  screws  or  bolta  oarrying  the 
board.  It  is  best  generally  to  support  the 
switchboard  off  the  wall  for  about  a  oouple 
of  inches,  as  this  keeps  the  back  of  the  board 
dry,  and  in  some  kinds  of  boarde  makes  the 
connecting  -up  an  easier  matter.  Ifany 
forms  of  Bwitcnboards  have  theee  supporting 
battens  (which  run  across  the  board  verti- 
cally) already  fixed  to  them  ;  but  if  not,  the 
battens  should  be  first  fixed  to  the  wall,  and 
the  board  afterwards  screwed  to  the  battens. 
In  switchboards  containinK  an  ammeter  or 
voltmeter,  the  needle  of  which  is  controlled 
by  gravity,  the  board  must  be  fixed  as  lerel 


solder  applied  till  the  hole  in  the  centra  u 
full.  The  end  of  the  cable  is  then  inawted, 
and  the  connector  and  cable  held  together 
till  the  solder  sets,  when  the  rough  pomta  of 
solder  must  be  smoothed  oS  with  a  file  and 
the  bare  portion  of  the  cable  wound  round 
with  ineulating  tape.  In  fastening  the 
so<^ts  back  again  on  to  the  switobea,  eaie 
must  be  taken  to  bend  the  ends  of  the  cable 
so  that  the  socket  comes  easily  to  its  plaoe, 
otherwise  with  heavy  cables  great  strain  ia 
thrown  on  the  switch  blocks. 

Xain   and  Branch  Ont*onts. 

cut-oute  and 
fuM-houds, 
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in  K>ck«U,  u  in  ni«mm«l<,  but  fttUched  much  in 
tliB  Mma  f onn  M  the  ipiaetinthslCchiQodermdU 
- — namelT,  by  a  ligamsnt.  Some  flili  have  no 
teeth,  wmUt  othrai  are  wall  endowed— like  the 
gttuk  or  OUT  own  fraih-water  fijh,  the  pike.  The 
r'>*ch>  pnch,  &c. ,  hava  verj  minute  teeth  indeed, 
r«adilf  obeorrabla  with  the  tin.  objective.  The 
tpOitea  of  the  head  of  a  fieli  are  Kunewhkt  complai, 


SitoTU  QUnli  (8h«at  flih). 
"BMi,  ihowing  appstdagaa  wUoh  act  ai  faelen. 

and  ete  tented  raapactiTOlf  the  operculum,  the 
nb-opercnlDm,  the  ^v-oparcnlnm,  andtheintei* 
opacalBB.  The  ihapeof  the  head  Tarioagteatl;— 
mwhaTingaahort,  thick,  and  elnb>gha^head, 
whOAotheraaie  elongated,  niei^ne  uaitica- 
UmI— tiiat  ia,  compoaed  of  a  nnmMr  of  bonea  or 
Mgoeata  fitting  one  into  Qm  other,  and  ^nerallj 
mmUe  one  upon  the  other,  jcdned  by  ligamenti. 
Itiipo*Ma*ed  of  a  oanal  ronuing  complatelf 
Ibmgh  It.  called  the  oenfaal  canal ;  and  above 
Ihiia  aerre  cavity,  termed  the  nenral  arch ;  and 
tntith  the  central  caTi^  we  have  the  bicmal 


Fiih  with  AniendagM. 
IlBJI,DatMl   floa,    antaiior   and   poitarior :  3, 
PMonlfln:  4,  Appendaacaaifeelen;  5,  Vsnbal 
fa;  1,  Anal  fin  ;  7,  Ciuibl  fln. 

HdL  The  diagram  ezp^alna  the  whole  arrange- 
■U.  The  alimertary  oanal  ia  merely  a,  tube 
■Inding  from  one  tad  of  the  body  to  the  other 
*  inni.  It  ia  itrai^t,  and  only  in  the  stomach 
It  ■•  tnd  any  convolntiona  or  undulations — ex- 
t«tii]ipecialca«ea,  «id  to  eiiit  for  extending 
■tmrlaca  over  which,  the  food  hai  to  pMa.  The 
■nu  of  the  flih  ii  very  abort  indeed— in  fact,  it 
■Nume,  forif  Doneck  is  present  there  cannot 
Mithroat.  It  therefore  reaolves  itself  iuto  a 
PUM,  which  ii  in  cloia  proximity  to  the  stomach. 


TKtabra,  'one  nction  (of  fiah) 
l|l'NrdaNh;2,  Htemalaroh:  3,  Ceuttia  cmal : 
4,  Unior  ^ina ;  S,  Literal  iiiiua. 

Ulowtj  1^  the  iateftine,  the  contents  of  which 
■nvptiated  Ij  a  Uttle  valve.  L«t  the  student 
^■m*  a  Mfioa  of  the  itomach  or  inteiitine 
«■  th»  Im.  objective.  He  will  noUce  an 
Mhbm  nnmbar  of  little  glands,  which  secrete  a 
■BaMJBg  In  the  digertive  process.  Above  the 
I^Mh,  ud  teqvantly  in  connectinn  with  it, 
■Midi   kftTC   aa   air-bladder.      This    is   for 


regnUting  the  speciflc  gravity  of  the  animal 
with  that  of  the  watw,  thna  permitting  it 
either  to  rise  or  full,  as  occasion  may  require. 
A  well-known  commercial  article,  iamglaai,  is 
obtained  from  the  "sound"  or  twinuning 
bladder  of  the  aturgeon.  Some  fish,  like  the  eel, 
which  live  at  the  bottom  of  the  water  ot  in  mud, 
have  no  "sotuid"  at  ail;  flat  fish,  nch  as  the 
sole,  are  good  examples  of  this.  The  arrange- 
ments for  breathing  pnrpoaes  conaiBt  of  gUli, 
placed  in  plates,  which  expose  a  large  snr^ice  to 
the  action  of  the  water  with  which  they  come  in 
contact,  and  by  this  means  the  coidainsd  bleod 
becomes  aerated. 

The  blood  is  pumped  throughout  the  body  by 
a  heart  possessed  of  two  chunbers,  the  upper 
chamber  called  the  auricle,  and  the  lowar  or 
ventricle.  The  ventricle  is  ooniiderably  thicker 
in  its  walls  than  the  auricle,  which  is  merely  a 
reoestacte  for  the  blood  after  its  passage  thnugh- 
ont  the  body, — that  is,  the  blood  contained  in 
the  auricle  is  venous ;  but  in  the  case  of  the 
ventricle  it  is  required  to  be  stronger,  from  the 
tact  that  its  duty  is  to  foice  the  blood  hv  con- 
tracting its  Bubatance  into  the  gills,  and  from 
thence  to  other  parts  of  the  body,  where,  after 
gathering  in  the  veins,  it  is  again  poured  into 


hibition*  of  a  public  nature,  whm  it  is  desirable 
to  illuminate  a  screen  of  from  liOft.  to  3Dtt. 
ill  diameter,  the  mixed  gas-jet  will  be  found 
indispensable,  as  it  is  capaole  of  giving  a  Jght  of 
at  least  double  the  intensity  of  the  blow-tlfongh 
system.  The  use  of  a  jat  of  this  ducri^Uon, 
whan  properly  understood,  is  extremely  simple 
and  perfectly  safe ;  bntininexpariencedarcarausa 
haads  it  is  a  source  of  conndemUe  duger.  awing 
to  the  highly  ezploeive  natttM  of  the  mued  gases. 
As  before  stated,  it  was  formerly  the  r^  to 
combine  the  two  gases  io  the  one  bag  or  gas- 
holder, from  whdch  they  ware  forced  nodm 
great  pressure  direct  to  the  jet ;  bnt  aa 
this  plan  frequently  led  to  disastnus  tanlt^ 
it  hod  to  be  discontinued,  and  at  the  pre- 
sent time  it  is  usual  to  convey  the  gaaes 
b^  means  of  separate  tubes  to  a  small  chamber 
situated  immediately  below  the  nozila  of  the 
burner,  and  in  which  they  may  become  mixed 
just  previoos  to  ignition,  thus  considerably 
dimiaiBhing  the  serious  consequences  of  an  ax- 

a'  3n,  should  one  occur  Uuougb  extreme  cars- 
aas.  The  tabes  of  the  mixed  jet  are 
arranged  in  a  precisely  similar  maimar  to  the 
blow-tbi«ugh  jet  ^previously  deeoribed,  nnlil 
they  airive  at  the  mixing  chamber  of  the  bameri 
from  which  projects  a  single  delivery  tnbe  bant 


oyundflr, 


AnarrUohai  Lnpns . 


the  auricle,  and  the  process  is  repeated  over  and 
over  again.  The  blood  of  the  fish  is  red  and 
cold  :  the  meaning  of  cold  will  be  explained 
Liter  on,  when  we  describe  the  frog.  The  audi- 
tory sac  is  very  simple,  consisting  merely  of  oto- 
liths impineing  upon  the  sides  of  the  aac  hj 
means  of  tne  eoctainad  fluid.  The  olfactory 
organ  is  well  developed,  and  is  based  upon  the 
same  plan  as  other  vertebrates,  consisting  of 
olfactory  cells  and  nerves  in  connection  with  the 
brain.  The  brain  is  very  small — in  fact,  the 
uervous  system  altogether  ia  not  very  complex. 
We  find  the  brain  to  consist  of  a  single  ganglion 
and  three  amoUer  masses  ot  ganglia  ;  Uie  Urge 
single  ganglion  is  called  the  ceiebellum,  the 
amaller  serving  the  senses — that  is,  the  sight, 
and  that  of  touch,  &o.  The  sense  of  touch, 
however,  is  very  defective,  in  somecusesscarcely 
existing  at  all.  The  sight  is  vary  acnte  in  ail 
fishes,  but  they  cannot  see  any  distance ;  the 
range  is  very  limited. 

The  means  of  propagatiou  is  of  a  bisexual 
charauter  ;  it  ie,  however,  di{Bcu!t  to  distinguiah 
by  extamul  exominiition  either  the  mole  or 
female.  Wu  may  observe  in  the  males  the 
larger  gills  and  amuller  abdominal  cavity, 
whilst  in  the  females  the  reverae  ia  the 
caaa.  The  ovary  of  the  female  is  a  saccate 
amuigenient  coutoining  a  vast  number  of  egga, 
which  when  prepared  are  ejected  from  an  open- 
ing ul  or  near  the  aoiu ;  the  position  of  this 
opxning,  however,  varies  according  to  whether 
the   animal   is   possessed    of    cartilaginous    or 


in  the  form  of  a  curve,  and  terminating  in  a 

aa   shown   in   Fig.    74,    which  t  . 
ordinary  trade  jet  of  the  preaent  time. 

jets  at  present  in  use,  that  it  would  be  manifeatly 
unjust  to  praise  any  particular  make  to  tfa« 
exclusion  ofalL  other*,  as  each  one  may  ba  said  to 
poaMasitiowndiitinctiTefeatun*,and,  moraovsr, 
it  is  not  the  petfsotion  ot  ana  detail  that  ota- 
stitntea  a  perfect  jet,  bnt  the  jadidoni  oamUa*- 
tionofonepartwtth  another.  InordartoMcnraa 
powerful  hght,  experience  would  tend  to  show 
that  the  mixmg- chamber  mart  not  ba  too  smalL 
It  should  be  circular  in  form,  and  not  leas  than 
'  (in.  in  diameter,  and  about  the  same  depth,  snd 
the  top  and  bottom  may,  with  advantage,  be 
slightly  conical,  as  by  this  means  we  shall  avoid 
sharp  angles,  which  are  undesirable.  The  tnoDen 
of  the  light  ia  also  greatly  doe  to  a  wall-tamwd 
noxsls  md  a  nip^  of  dear  apeitue.  It  i> 
advisable  for  the  nozzle  ot  the  bomet  to  be  le- 
movable,  as  this  will  enable  the  interior  of  the 
chamber  to  be  properly  cleaned  out  as  often  aa 
may  be  necessary ;  but  when  the  nozile  is  re- 
placed, can  should  be  taken  to  screw  it  np 
securely  again.  The  nipple,  which  is  sn  im- 
portant part  of  a  mixed  jet,  ii  frequently  formed 
of  platinum  or  iF'nrilf^  non-oxidisable  mataT,  and 
is  either  made  all  in  one  with  the  noula,  oi  alie 
threaded  to  screw  on  to  the  latter.  The  ex- 
tremity ot  the  nipple  may,  with  advantage,  be 
mode  to  a  taper  form,  as  it  will  then  oflar  souoely 
any  obetmction  to  the  light  from  the  lime.  In 
the  writer's  opinion,  a  conical  noxile,  fitted  with 
a  platinum- tipped  nipple  of  moderately  fine 
bore,  is  capable  of  giving  the  best  results ;  bnt 
to  a  great  extent  this  is  merely  a  matter  i^  tuts, 
as  oUier  hmterriists  may  be  found  who  wm 
advocate  the  use  of  a  nipple  ot  large  bore ;  bnt  it 
may  be  said  that  with  a  nipple  of  this  deacriptian 
it  will  be  necessary  for  the  pressure  of  the  gai  to 
be  kept   up  to  a  corresponding  point,  s-  ■'  ■■  ■ 


THE    OPTICAL     LAHTZ&N  :    ITS 

COirSTBUCIIOH  AND  n8B.-XI. 

By  Chas.  a.  Fahkek. 

Jots  {coNlinut^. — The  Klxed  Oaa- Jet. 

T1[K  blow-through  jat,  while  being  vastly 
superior  in  illuminating  power  to  the  oiy- 
rulcium  lamp,  is  yet  greutly  interior  to  the  mixed 
jet,  in  which  the  combination  ot  the  K»Ka  takei 
place  before  they  impinge  upon  the  Ume.  When 
Cha  gases  are  )□  this  mixed  conditjon  they  give 
considerably  less  diffused  heat  than  the  blow- 
through  jet  :  but  there  is  a  much  greater  nm- 
centration  of  heat  upon  the  lime  itself,  which 
has  the  effect  of  producing  a  far  more  powerful 
light  than  any  other  form  ot  jet,  and  fur  oU  ex- 


when  the  oiiflcs  of  the  nipple  is  too  large,  a  paai 
bock  of  the  gas  is  extremely  liable  to  occur  aa 
soon  as  the  iet  has  become  heated,  and  should  the 
gases  take  tire  within  the  mixing  chamber,  tbe 
nipple  itself  will  be  speedily  meltM  off  unless  the 
gas  is  immediately  turned  oft.  To  sum  up,  whan 
pure  hydregen  is  to  be  employed,  the  bore  of  the 
nipple  should  not  exceed  one.eightesnth  of  a  i 
inch  in  diameter,  but  with  ordinary  coal-gas  it 
may  be  increased  to  one-aixteenth  or  fourteenth 
of  on  inch.  A  nipple  having  a  amall  bore  ii  IsM 
liable  to  pop  than  one  having  a  larger  oriBoe; 
but  at  the  aame  time  it  means  a  weaker  light, 
consequently  it  ia  deairable  to  bit  upon  the  happy 

Aa  a  aaffguord  against  an  exploeion,  it  i*  a 
common  practice  tor  the  mixiog.chambet  of  the 
ordinary  trade  jets  to  be  packed  with  aome 
miLteriol  through  which  tbe  gas  may  pass  freely, 
but  which  wiU  prevent  the  flams  from  being 
drawn  down  tbe  delivery  tube*  should  a  suck- 
back  occur.  For  this  purpose  it  is  usual  to 
employ  fine  wire  gauze,  which  ii  also  wmsidereJ 
to  greatly  aid  tbe  combination  ot  tbe  gases ;  bnt 
it  IS  extremely  doubtful  if  any  real  advantsga 
can  accrue  from  its  use  in  either  case,  ai  it  baa 
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gnini  ia  another  ntetj  paaking  freqnently 

with,  which  may  really  Ui  said  to  eSactually  pra- 
Test  tha  panage  of  any  flame ;  but  nnfortiiiiately 
when  thia  lub^aaca  is  employed  a  much  hightr 
pnanra  la  naaded  in  onler  to  dri^  tha  gsa 
through  it.  Varioui  other  devicea  for  pre- 
vantiD^  thfl  Tetam  of  the  gsMi  have  bean  cleTiaed 

'-~-  ' *-  "—a,  and  amongat  these  mention 

-  *-  '  -  eaaure  valva  invented 
,  f  Manchwter.  This 
nlva,  which  i«  ihown  in  plan  and  aection  in 
Fig.  7o,  coneieta  of  two  Innnel-ahaped  costingi 
■erewed  together  with  a  diaphragm  of  indiarnbber 
ortUk  hetween.  The  diaphragm,  which  ooven 
over  the  end  of  the  ingreu  tube  td  Uie  gaa,  ia 
^ened  with  fonr  or  five  hole*  ronnd  the  outer 
«d«,  10  that  the  gaa  in  passing  throngh  the 
TUn  pnNee  the  diaphragm  forward,  ana  then 
conUnnee  ita  paastge  hy  means  of  the  apototei 
bafon  mentioned ;  but  if  anything  should  happen 
toeamw  a  return  of  the  gas,  the  diaphragm  will 
he  ti^tiy  forced  over  the  orifice  of  the  tuhe, 
thiu  efiebtually  barriug  its  further  progreis. 
When  <mce  the  conditions  of  safety  are  properly 
mdoiitood,  and  the  gases  are  kept  dittinct  from 
meb  other  and  under  uniform  preemre,  valves 
of  the  above  description  are  unneoessary,  as 
aiocidettta  with  the  mixed  gases  can  only  occur 
iAtt«  there  ia  carelessoees  or  mismanaitement, 
and  when  once  they  are  fired,  it  is  extremely 
doaMfnl  if  ao^  form  of  safoty-valte  would  pre* 
Tint  an  explosion. 

Although  the  line  e^linder  iteeU  does  not 
han,  the  mechanical  action  of  the  gasea  in  im- 
pinguig  n^pon  it4  snrfaoa  will  have  the  efFeot  of 
wearing  it  away  to  the  form  of  a  slight  pit  or 
SKvity  at  the  point  attacked  by  the  flune,  and  if 
thi*  aotion  ii  allowed  to  continue  nnchecked,  it 


daflaot  the  flame  towards  the  oondensar,  to  tha 
danger  of  the  latter;  oonaequently  it  beoomei 
naoaMBiT  to  have  a  convenient  arrangement  for 
flnquentJ^  expoeiog  a  fresh  portion  at  the  lime 
to  UN  aotioa  of  the  Same.  In  the  early  form  of 
jata  it  waa  niual  for  the  operator  to  open  the 
■Mr  of  the  lant«ra  and  give  the  lime  a  rapid 
torn  bynwHiadthe  finger,  butaa  this  generally 
podnoed  an  miiatiafactory  result,  it  ^  to  the 
wdndnetion  of  a  small  circular  plate  travelling 
■long  an  upright  threaded  screw  working  in  an 
•djuiUble  foot-plate,  dmilar  to  the  lime-pin 
dMnibed  In  the  last  chapter,  and  among  several 
olber  oontrivaneea  mibeequentlT  deviaed,  there 
'waa  one  hj  which  the  lime  oonld  be  kept  slowly 
revolving  by  means  of  clockwork.  In  Uie  form 
«1  lime-tumoi  inoet  in  nee  at  the  present  time,  the 
denied  movement  is  brought  ahont  tnr  mounting 
the  lime-piu  between  an  adi  eatable  foot-plate  in 
eonjano^n  with  a  pair  of  bevelled  wheels  which 
an  worked  from  the  ontside  of  the  lantern  by 
mean*  of  a  long  ipindle  lying  parallel  to  Uie 
delivery  tabes,  and  terminating  in  a  small  milled 
head  sitnatad  close  to  the  jet  taps,  as  will  be 
■een  by  refereooe  to  Fig.  74.  There  is  another 
totm  at  lime-tumer  in  which  a  spiral  spring 
takes  the  place  of  the  bevelled  wheellait  named, 
and  thii,  like  the  preceding  one,  is  worked  by 
meani  of  a  milled  head  piojaoting  from  Uie  back 
<rf  the  lantern.  Although  thiaanangement  would 
•ppear  at  flrtt  sight  to  be  excee£ogly  simple 
ud  oonveniont,  it  is  not  always  so  sucoesafut  in 
Mtual  practice,  as  the  spiral  spring  is  extremely 
liable  to  tun  tha  lime  in  a  jerky  faiduon.  A  far 
batter  plan  than  this,  which  results  in  each 
portion  of  the  lime  being  mccessively  exposed 
to  the  Action  of  the  flame,  will  be  found  in 
the  excellent  form  of  lime-tumer  described  by 
Mr.  Place,  of  Bull-street,  Birmingham.  In  this 
'  "rament  the  lime  cylinder  is  mounted  npon  a 
lad  pin  of  quick  pitch,  which,  I7 -* 


--thatailngletnmof  the  adjusting  rod 
niM  U*  lime  about  ^in.  in  a  spiral  form,  and 
thna  prerente  the  flame  from  falling  upon  any 
portion  of  the  surface  that  has  already  been 
"t^M,  Mr.  Place's  nixed  jet,  which  is  shown 
.   with   the    above-named    lime-tumer 


ntted. 
flUed  ' 


A  still  further  improvement 
turners  is  known  aa  Newtcm'i  ■■  Check  Aetim 
Lime  Hovemant,"  in  which  the  lime  i*  rotated 
and  raised  in  a  spiral  form  by  mwni  of  a  long 
spindle  and  milled  head  m  above  described,  and 
n  naU  notched  wheel  attached  to  Oie  spindle  ' 


conjunction  irith  a  detent  spring  serves  to  indicate 
by  a  click  action  when  the  lime  has  been  moved 
sufficient  to  expose  a  fresh  surface  to  the  flame. 
This  arrangement  oi  shifting  the  spindle  from 
notch  to  notch  will  be  found  extremely  usuful, 
aa  the  movement  of  the  lime  cylinder  ehonld  only 
be  an  intermittent  action.  Mr.  Wood,  of 
Cheapude,  has  also  devised  a  check-action  lime- 
tumer,*  «hich,  although  eimilar  in  inter.tian,  is 
diatimilnr  in  action.  In  this  armogement  the 
mecbanitm  is  so  ad  justed  that  at  a  second 
revolution  of  tha  lime  cylinder  in  a  epiral  form 


by  means  of  a  reverse  action,  the  gaa  is  made  to 
impinge  upon  a  spot  just  midway  between  the 
pit  formed  at  its  prerions  revolution. 

In  Ur.  Wood  B  lime  cylinder  shield  will  be 
found  anotlier  valuable  improvement  Uiat  may 
be  employed  with  considerable  advantage.     This 


D  completely  inclose  the  latter,  the 


throiigh  which  may  pass  all  tbe  light  tt 
ntilisBd  by  the  condenser*,  while  at 
time  it  is  BuDicientiy  small  to  prevent  t 
of  any  deflected  streams  of  flanio  snd  h 
The  inveiitor  claims  that  by  Iha  uc 
shield  the  air  surrouuding  the  lime  c; 
kept  uniformly  heated  throughoul,  thui 
ally  preventing;  nny  fiacture  uf  tbo  lim 
from  unequal  expansion,  while  nt  the  i 
the  heated  air  is  c>irricd  townrds  tbo  ru 
lantern,  thus  aSording  a  better  i 
protocting  the  condenners  frrm  nny 
caused  by  a  deflected  flsme.  Tho  lini< 
shield  is  ahown  in  I'ig.  77  iitUd  to  ili 
best-quality  mixed  jet,  whiih  ie  uttoi 
excallent  form  of  jet,  and  is  furnit 
several  apediil  adjustmcnta  to  aid  the  o| 
getting  it  correcUy  centred.  Thia  j 
htted  with  the  ruverse-aetirn  limn  i 
before  mentioned,  by  the  iiiil  of  wh 
portion  of  the  lime  cylinder  cnii  bn 
Uy  moans  of  un  ingenious  orr: 
devised  by  the  well-known  knltn 
Andrew  I'ringle,  and  manufactured  b 
Newton  and  Co.,  of  Fleet-street,  the  o 
enabled  to  carefully  udjiut  hin  t:ip8  to 
gases  give  the  best  paaaibla  light,  and  t 
simple  movement  culled  a  "lUl-off," 
gases  can  be  turned  do»n  low  with  the 
of  a  small  flame  of  hydrogen,  which  is  J 
ing  for  the  purpose  of  keeping  tha  liii 
By  this  means  the  operator,  ufter  hK' 
adjusted  the  light,  ia  enabled  to  tarn 
on  and  ofi  at  a  moment's  notice  wit 
further  tronble.  In  this  arrnngemeul 
livery  tubes  of  the  jet  are  ench  providei 
extra  tap,  which  ia  aituated  midway  bel 
biuTier  and  the  u9u.-l1  tap,  the  two  tn 
worked  aimoltaneously  by  means  of 
bevelled  wheels  and  a  long-spindled  t 
pansnn  along  the  under-side  of  the  deliv 
and  ends  in  a  small  T-shaped  t.ip  situ: 
to  the  uiual  taps  of  the  jet.  The  oiyg 
arranged  to  cut  oS  the  gas  completeli 
other  one  supplying  the  hydrogen  is 
irith  a  small  bye-pass  to  that  a^uflicienl 
of  the  gas  passes  to  thelime,  and  keeps 
wanned  and  in  a  condition  to  allow  of 
relighted  to  ita  full  intensity  by  th 
turning  of  the  belore-mentioned  T-ah 
As  it  is  important  for  the  operator  t 
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n  Che  semi- 

.   __    Ao  to  havB 

_^ .    latquared  in  two  diffetont   uoloiira,   the 

,^^g^^  ^P  baing  Idft  bright,  and  the  other  a 
lull  g^aoaorbUck;  and,  aa  an  ftdditicmal  pre- 
;^ix£iOD,  the  beginaer  miy  have  them  markad  0 
^A  B,  reip«etivelj-.  In  Bomejoti,  notablf 
fHifi^o  made  b^  the  riciopticon  Comptgtj,  the 
tApa  Are  diMimilar  ia  form,  which  thiu  rendan 
^  Stiotaks  impouibla.  Qenenlh;  (peakiiig,  the 
l0ver  hkodle  taps,  ahown  in  fig,  74,  will  be 
foond  the  moit  convenient.  The  tapi  flttad  to 
flje  jeta  aupplied  by  Mciars.  Nonkat  and  Bon,  of 
<}reeiiwirh,  are  ot  a  ipecial  form  made  to  open 
— j^^ually.  Thia  impTDvement  not  onljr  enables 
£e  opanitoT  to  adjust  the  gaaei  with  the  greateat 
poMsi^B  eaae,  bat  at  the  same  time  it  ap^wara  to 
jaiisndlj  atop  the  hijiing  which  occahionally 
proTce  tionbl^ome. 

There  are  aevenl  fearful  and  wonderful 
arnangement*  At  preient  in  dm  for  aapporting 
ihe  jet  in  poaition  when  correctly  centrwi ;  but 
the  old-faahioned  form  of  metal  traj  already 
deacribed  ia  far  mora  convenient  and  reliable 
thjin  many  of  the  more  modem  notiona. 
Some  operaton  meant  the  aupportiog  -  rod 
at  the  jet  upon  a  board  of  weU-Beasoned 
miliDgaov  in  place  of  the  metal  tisj :  and 
then,  again,  otheri  do  away  with  the  ahelf 
and  liay  altogether,  and  tit  the  jet  to  alide  along 
(nidn  attached  to  the  tidea  ot  the  lantern  bodv, 
which  thna  leftVM  the  latter  open  ri^t  throogb. 
Thv  employment  of  wood  ia  not  to  be  adviied, 
ewiig  to  the  liability  of  thia  material  to  warp  or 
otlurwtM  aoSer  from  the  great  heat  to  whiL'h  it 
bw  to  be  cubjected.  Mr.  J.  H.  Steward  hai 
jattoduoed  an  excellent  plan  tor  tecorely  damp- 
tD^  tba  jeta  which  ia  deaerving  of  mention,  a*  it 
ia  Doth  limple  and  coDTenient.  In  thia  arrange- 
nant  a  mmU  tlot:ed  tougue  of  metal  attached 
to  the  deli  very 'tabea  of  the  jet  ia  made  to  ongage 
a  weitical  threaded  acre*,  which  riaee  from  the 
jot-tiay  in  addition  to  the  ordinary  Mipporting- 
■od,  and  a  conple  ot  miUed  nuta,  which  tnvel 
iloDg  the  Uireaded  acrew,  aerve  to  clamp  the 
tDagne  lacnrely  in  poaitim  when  the  jet  haa 
bean  cotrectly  Mntred,  and  when  once  it  haa 
laen  damped  it  naturally  followa  that  it  cannot 
1w  itufted  until  the  clamping  nuta  have  been  un- 
Knvad.  By  means  of  this  aintple  arrangement 
iD  liika  of  the  jet  ilippinfc  oat  of  the  optical 
nit  iaeSectnally  avoided.  The  writer  baliavea 
ttatarimnar,  it  not  identical,  form  of  jet  clamp 
it  Ued  to  the  jeta  lupplied  by  Sleaara.  Ottway 
•WBoo,  of  St.  John-atreet-road,  E.C. 

Uen  ia  yet  another  eicelleat  form  of  jet- 
4q  that  naa  reoenCty  been  put  on  the  market 
«4ar  the  title  ot ' '  SUinforth'  ■  patent  jet  .holder 
■ilngalafair,"  which  altogether  do«a  awsy  with 
tta  aawMtty  of  a  jet  trny.  The  inventor  ot  thia 
JfUwoe,  which  la  ahown  in  Fig.  7S,  claimathat 
da  jat- holder,  without  the  aid  ot  any  delicate  or 
BoUliMted  nechanlam,  providea  ample  aocom- 
■awon  for  accurately  maing,  centring,  or 
ImriDgthe  Jet  with  the  grateat  poaaible  ease, 
mi  tbm  ia  every  leaaon  to  believe  that  theae 
<MliHoiU  ara  fnlBllad  by  this  extremely  aimple 
MUnaoo,  although  Uie  writer  haa  not  yet 
Wan  ifportnnity  ot  practically  teating  it.  In 
■Ik  ti  mora  fully  explMQ  the  aimplicity  of  thia 
My  iiigBiilMM  appUiuca,  we  cannot  do  better 
ftn  quota  tha  makar'a  inatructiona  for.  attaching 
kts  the  lantern:— "Take  off  the  nut  B,  and 
IM  jet  ondv  damp  C,  than  ecrew  down  the 
nt  jut  anfficient  tu  allow  the  jet  to  be  moved 
MkvtnU  and  forwuda,  right  or  left.  Tojnove 
Ibjat  np  or  down,  turn  the  wheel  D. 


tka  light  ia  properly  focoaaed,  tcrew  down  the 
—*»>■•    rpjj  jdaptthe  jet-holder  toanyordin- 


mi." 


^hatara,  thoouker  BFOvidea  a  piece  of  wood, 
4A  ii  indicated  by  the  dotted  linea  in  Fig.  7g, 
^iatandad  to  fit  Jurt  inside  the  jet  apertars  in 
n  hdi  of  tho  lantam  body.  In  order  to  attach 
W  sdsptor  to  the  laatem  body,  n  email  hole  ia 
MMllntha  woodwork  on  either  aide  of  the  jet 
■fKliue  ot  laSciaot  depth  to  take  the  peg  E  oo 
*>ide,  and  the  wt-screw  F  at  the  other  iride. 
yUtt  compared  with  a  aimple  appliance  ot  thia 
*Mililioa,  many  of  the  vertical  and  horizontal 
IwlaiiA  ^lif  »g»miitj  become  lumriea  for  the 
— '-•  *       ~t  of   the  tadtiat  rather  than  the 


Wbniight anppMtiog rod,  and  abould  nny 
•Knltybaaxptrienoed  inaecurely  cliii 
ktto  tha  lod  ot  the  tny,  the  aide  of 


the  tubular  colbtr  of  the  jet.  Thia  plan  which  ia 
illustrutod  in  Fig.  70  woa  aaggeeted  many  years 
ago  by  Mr.  Uighley,  n  well-known  lanteiniat,  and 
will  be  found  very  efficient  aa  the  jet,  when 
correctly  cei^tred,  will  not  require  any  further 
adjustment  duriag  an  exhibition. 

Tuming  now  to  the  conetraction  of  the  mixed 
jet,  it  wiu  BuiSee  to  deecriho  the  burner  only,  aa 
the  delivery  tubea  leading  to  tbe  mixing  chamber 
are  prepared  in  a.  prociaafy  aimilar  manner  to  the 
blow-through  jot  mentioned  in  the  previooa 
chapter.  The  reader  desiroua  of  muking  a  uaeful 
form  of  mixed  jet  muy  with  advantage  adopt  the 
pittem  of  chamber  ahown  in  plan  and  section  in 
Figa.  80  and  SI.   This  consiata  ot  a  circular  ''  — 


the  aides  tapering  towards  the  bottom,  in  order 
to  avoid  any  sharp  angles.  A  screw-thread  ia 
chased  on  the  outside  npper  edge  of  this  chamber, 
and  another  citing  shaped  like  a  funnel  ia  pro- 
vided with  a  corresponding  thread  run  round  tbe 
inner  edge,  so  that  it  can  be  made  to  acrew  on  to 
the  top  or  open  end  of  the  mixing  chamber,  thus 
toiming;  h  kind  of  lid  Oi  cap.  X  nipple  of  the 
usual  taper  form  is  now  threaded  to  screw  on  to 
one  end  of  a  lin.  length  ot  |iii,  braaa  tube,  the 


wuaher,  and  tho  bearing  (G),  in  which  tho 
turning-rod  (Fl  worka.  Thia  adjaating-nd  ii 
arranged  to  lie  along  the  under  aide  of  tha  jet  in 
a  partial  poaition  to  the  delivery-tabea,  and  near 
the  onter  end  it  ia  paaaed  through  a  small  braia 
snpporiing  ring,  which  ia  aoldw»l  to  tbe  nudor 
side  of  tbe  cLtmping  plate,  the  extreme  end  of  the 
spindle  terminating  in  a  amall  milled  hewl 
situated  cloaa  to  the  jet-tapa.  The  lime  crlinder 
is  anpported  on  a  email  ciroolar  diic  of  bram, 
whidi  ia  provided  with  a  thread  and  made  to 
tnvel  along  the  lime-pin. 

Another  form  of  lime-tumeTf  wbioh  ia  i^amtad 
by  means  ot  an  endlenictew,  udwwninaection 
in  Fig.  81.  In  the  anaagamant  ttie  limo-pin  A. 
takea  the  form  of  a  4in.  luigth  ot  jin.  bram  rod, 
which  is  threaded  for  2|ia.Mitalongtli,  and  then 
.....         '  'igljia.  Aaae- 


Qled  to  a  square  for  the 


iting ,  which  la 
ea  llin.  at  th« 

ping  iccew  and 

casting  of  a  rectangular 
I  Ijin.  by  Qin-by  ?<>>>■> 
the  under  ^da  ol  tha 


lower  end  of  which  is  made  to 

in  the  centre  of  the  cap  ot  the 

Thia  nipple,  which  should  be  porchMed  leadv 

made  from  a   lantera    mannlacturer,  may     *' 

pped  with   platinum,  and  at 

.diameter  of  about  j-in.,  tapf 
..  ._.  attheoiifice.  Tbe  two  delivery 
tnbee  for  the  gaset  are  now  cat  off  at  a  uniform 
length,  and  then  capped  at  the  end  with  a  amall 
plate  ot  braaa,  after  which  the  extremity  of  each 
tube  ia  pierced  with  ix  number  of  arnaU  holea,  in 
the  manner  ahown  in  Fig.  SI.  Thus  prepajed, 
the  tubes  are  tightly  fitted  into  a  couple  ot  aolea, 
previoualy  drilled  through  the  flat  aide  ot  the 
mixing  chamber  at  a  distance  of  about  jin.  from 
each  other,  after  which  they  are  both  aecored  in 
poaition  by  means  ot  a  tou^  of  hard  solder.  By 
the  above  -  named  arrangement  of  perforated 
tubes    brought  into  the  jet-chamber  itoelf,  the 

rea  become  more  thoroaghly  mixed  than  they 
in  the  ordinary  pattern  of  jet  chamber,  aa 
they  enter  it  in  the  form  of  several  small  strtama 
iuslead  of  oue  large  body  of  gaa.  After  having 
soldered  a  couple  of  gaa  tapa  on  to  the  outer  ends 
of  the  delivery -tubea,  the  latter  maybe  attached 
in  a  like  manner  to  the  hollow  column  bj^  which 
the  jet  ia  aupported.  The  collar  in  which  the 
clamping- screw  works  may,  with  advantage,  be 
soldfirnd  to  the  middle  of  the  hollow  column 
instead  ot  near  the  top  aa  is  usual,  becaoae  when 
in  tho  latter  position  the  action  of  tightening  the 
clamping. screw  aometimes  cauaee  the  jet  to  sUp 
on  the  supporting -rod.  If  the  reader  elects  to 
make  hia  own  lime-tumer,  the  apirol  form  Ulua- 
tratod  in  Fig.  S2  will  be  found  the  eaaieat  to  oon- 
struct.  This  takea  the  form  ot  a  small  curved 
brass  coating  (A),  the  foot-plate  of  which  (B) 
ia  furnished  with   a  small  clamping.screw  and 


spring  (E)  is  attached  to  the  lower  end  ot  tho 
pin,  and  boot  round  underneath  tbe  toot.platu, 
whero  it  is  oiSxed  to  tbe  end  of  a  long  epiodlo 


._,  (1.1)  on  the  under  side  ot  the  foot-plate. 
Fig.  S3  is  an  end  view  of  the  toot-^late  (B), 
showing   tho   clamping-nut  (C),  with  ita  amall 


along  the  threaded  portion  of  the  • 

which  the    pin    may   be   fitted   to    acraw  mm 

the  upper  projecting   ana    of   a  braaa  bearing 

caat  in  the  form  of  C.     Thia  c""-~    —»■!-*•  ■- 

lin.  high  and  ^in.  thick,  maaan 

base,  and  is  furaiahed  with  a  damping  k 

nut,  1),  and  another  small  ca" ' 

fonn,  E,  which  n "  ' 

ia  made  to  acrew 

larger  casting  in  the  manner  indicated  in  the  oot- 
A  long  apindle,  F,  the  extremity  o(  which  ia 
famished  with  about  Sve  or  six  tama  ot  thread 
is  fitted  into  a  couple  of  small  holaa  as  shown 
at  E  and  F,  and  a  small  toothed  wheel  aimilar  ia 
appearance  to  A  and  B,  Fig.  85,  ia  than  flttad 
into  suitable  bolea  bored  for  ita  reception  throagh 
the  lower  portion  of  each  caating,  alter  which  the 
square  end  of  the  lime-pin  itaelf  is  mada  to  slida 
Dp  and  down  a  aqoare  liole  of  anitable  mm  Uad 
through  the  spindle  ot  the  small  whasL  The 
podtion  occupied  by  the  wheel  and  spsndlo  an 
ahown  more  dearlT  in  plan  and  Beati<»  in  tig- 
S6,  the  dotted  linaa  aerving  to  indicate  w 
poaition  oocnpied  by  the  screws  which  jam  tha 
castings  together.  Aamallpin  inaertedmalMth 
drilled  through  the  apindle  oa  shown  at  A,  Fig. 
3S,  will  aerve  to  retain  the  latter  in  poaition. 

In  Fig.  ST,  which  represent*  the  back  and  of 
the  clamping  nat,  the  dotted  line*  serve  to  indi' 
cftto  the  position  occuiiiad  b^  the  delivery  tubea 
when  tbe  lime. tamer  ia  in  ita  place  on  thejet- 
A,  in  the  same  cot,  ivpreaenta  a  locaa  riote  or 
washer,  and  B  indicates  the  poaition  of  Uio  hole 
for  the  lime  apindle.  Whso  the  adjnstmanta 
h^re  bean  properly  made,  it  will  be  poadble  to 
raise  tbe  lime  in  a  spiral  form  ly  ainmly  timing 
the  milled  head  attached  to  the  spindle. 
{lb  te  cMlinutd.) 


SLBCTBICAL    HlASVEISa 

IHSTRUMIMTS/ 

fTlHEioaceasing  nnmbat  of  oasN  fawhkbaoM. 

raider  it  mote  than  ever  naasMiT  to  dante  atl««- 
maklng thdroSa more  oonvaniant  and aspbcSttons, 

Conaidar,  tor  ezantple,  the  form  in  whioh  the 
standard  ohm  is  naoally  eonabueted,  the  coU  having 
two  or  more  layen  ot  many  tons  each ;  in  using 


aiderable  delay  in  waiting  lor  tl 


Alter  Seating  the  hath,  even  with  aliRmf ,  tha 
watac  at  tbe  top  may  be  at  a  highv  temparatare 
than  that  at  tha  botttnn.  "Dia  auifaos  from  wUA 
hest  Beneratad  in  the  ooil  may  be  got  rid  ot  br 
oondnstloa  and  oonvaotion  is  eompaiabTSly  BaU. 

Prof.  Flaming,  in  a  paper  read  More  Uda  aooiaty 
in  Novambac,  ISHS,  poibted  onttbeaadiaadvantsgaa, 
and  described  a  ooU  m  tha  form  of  a  ting  of  aqsBM 
aeetioo,  whioh  to  a  great  axlent  obriatea  thaaa.  Bat 
evcD  this  coil  has  some  length,  and  it  has  lesaod 
possible  to  go  ttill  farther  in  this  dlieotiaii,  and  at 
the  same  time  to  aimplit*  the  ooDttmotion. 

In  the  ohm  ooil  ihDWD  m  Fig.  1  tha  wire  is  woand  bi 
a  flatapinl,  baiug  first  donUad  on  itaalt  in  the  Bsnal 
way  to  avoid  aalt-indnatioo  ;  the  apiral  la  Inalnaad 
between  two  thia  brass  plates,  forming  part  of  a 
very  thin,  flat,  water-tight  box,  and  tha  uaotrodea 
pass  up  the  central  tube.  Tha  wire  ia  tfans  at  onae 
level  in  the  liquid,  and    ban,  therefore,  ah" 

opportunity  ot  acqairing  a   nnil — ■  ' 

which  may  be  accurately  ascarts 
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r,  at  Um  nine  lavd,  mttu  to  eheok  the 

■...iia—Hy  at  ttmftnive.  In  oidei  that  the 
wldtt  oi  tba  ooil  maj  not  p»*gDt  any  alight  doq- 
TMlinn  ODtMDt*  bom  havinfi  free  pU;,  the  loewa 
Whldi  hold  the  plfttaa  together  biTa  large  holea 


OuMgh  than.  Following  Frof.  Flaming'i  nig- 
(Mliga,  &■  npMK  ebODita  innUtor  i*  fonitd  into 
•  flop  to  oonwa  pwallin  oil  to  pnrant  anif  ace 
*T"'~C  """C**  J-r"-"-J  — ~i.t~ 
Th*  iMial>DOa  box  ihown  in  Fig.  2  ia  the  ontoome 
n  Ike 


one  attwipfa  to  impnv*  Ike  oidinaiy  lo 
eoOi  tn  Hnaged  In  Mt*  of  tan  Msb, 

t  Md«  Ha  coaniwtBj  to  aooketi  flxad  in  rowr 

wm  •hmlta  loud.    Snooaadra  «oib  ua-pnt  in  dr- 
•BftbyplaetaiKftplng,  attaoliad  to  a  flaxlblaoonl, 
la  ft*  nqnirad  aoakat.    Thna  the 
•■    Bl  to  11,110    • 


thenuiowm  bt. 

•Imb,  !•  obnatod  bj  the  Urge  open  apua  between 
ttw  aoiMa.  "Aa  oDoiMt  NdaUoca  in  eimdt  ia 
noMhint  andMuOr  maMued;  it  ia  reduced  to  a 
■dnlann  to  aa<di  ping  fltting  aolidlj,  the  contact 
Mag  one  a»  whM*  ot  Hi  MioorafannM  initaad 
ol  on  about  one- third  of  it,  aa  in  the  ordinaiy  form. 
Hia  kida  lidBiwii  Ilia  hkraka  of  an  ordinary  re- 
form wiUi  temparature, 

jDita  board,  but  thaoonti.. 

,„ thaae  aooketa  ii  not  aSaotad  therebj. 

A  rlM  In  tampwatora  of  20°  C.  will  make  the  longer 
j^^— 1—  of  an  ordiuaiT'  raaiitaiiM-box  plng-lula 
Ooa-haU  par  oeoL  greater  'ban  the  Bbottcr,  owing 


to  the  difference  between   the  coilBdeiita  ol  ._ 
paDtion  of  ebonite*    and  of   brau.     The  Bezibli 
CDida  each  coniiat  of  between  two  and  three  hi 
dnd  atranda  of  flna  copper  wire,  and  are  not  foi 
to  be  aff«ot«d  by  oae. 

lu  naing  the  let  of  coila  aa  a  Wbeatatone  brid 

oraian  ordinary  renitanoe  box,  the  rapidity  ■ 

eafe  of  Bdjuitment  of  the  well-feaown  "  dial     fonn 
■re  prtMrred,  while  the  initnmrDt  ii  more  a 
pact  and  portable;  thaploga,  beiDeattadicd  to 
uutmment,  are  not  liable  to  be  miataid. 

Bat  the  arrmngemant  of  the  inatnimeiit  rcnc 
it  BTailable  tor  MTeral  other  uw i.  By  meani 
the  ipecial  contact  bar  rhown  in  the  lUuatration, 
from  1W0  to  ten  coils  in  each  row  may  be  placed  lu 
parallel,  thna  makine  the  iuetinment  available  aa  a 
coadnctiTiiy  box  of  large  raoge  for  meaauring  low 
reiiataacaa.  For  the  mBaiuiement  of  cnrrenta  by 
the  Toltmeter  method.  10  one  ohm,  or  10  one-tenth 
ohm,  ooil*  may  be  placed  in  parallel  to  give  accurate 
reaiitanoaa  of  01  and  of  0  01  ohm  good  carr^inji 
eapaoiiy.  Several  derived  eircuita  may  be  made  iii 
the  one  reaiitance  box. 

By  meaoa  of  the  contact  bar,  large  ratloa  between 
two  retiittncea  of  great  impartano*  in  the  oon- 
itmotion  of  high  reuatancaa  may  be  icenrataly 
obtained.  To  ^o  toU  the  method  deacrn>ed  1^ 
F.  Koblranioht  ii  employed ;  tot  (Sample,  one  a«t 
of  tan  coili  being  put  in  parallel  ao  aa  to  naarly 
e^nal  thaother  letof  tenooiliineeriea.  The  amall 
diffemce  (error)  between  the  two  £•  atoattatead  >f 
Foatet'a  method.  Then  each  of  tuna  of  thehigfaer 
reoataooee  being  cheeked  againit  tb*  flrat^  ita 
aeriaa,  all  the  data  for  finding  the  naet  prc^iortloii 
between  the  firat  ooil  of  the  one  eat  and  the  other 
aet  ol  ten  in  parallel  an  aaoarto' 

The  aet  of  ooila  may  be  oaad 
by  oonnectiog  the  battacy  *- 

naing  a  pair  o*  ' *"  - 

any  reaiitance  1 
eluded. 

The  reflecting  galvanometer,  Olutrated  in  Fig.  3, 
baa  coila  indoead  in  ebonito  boxea  tamed  out  to  fit 
them.  Thev  are  woand  in  aooordanoeto  Sir  W. 
Tbomaon't  law  for  the  greateat  magneUo  effect  at 
the  centre,  each  being  provided  with  termfnala, 

"' be  Joined  up  a*  deaiied,  and  a  pair  of 

—  tovr-reaiatanee  coila  may  be  uaad  to  the 
inatnmuDt    When  ued  aa  an  aatatia  gal- 

leta,  one  of  ilw  needle*  ia  placed  at  tha  baek 

of  the  mlrnr.  which  move*  in  the  thick  metal  box 
batow  the  omla,  and  th*  ping  wbidi  oarriee  the 
window  In  front  m»  thm  be  puahad  in  to  aid  io 
damping  the  vlbratuna  of  the  needle  by  alr-frto- 
tko.  Itie  needle  nu^  be  aaaQy  nmoved,  the  ana- 
potdtog  flbra  paaaing  through  a  alot  in  the  oaaa.  It 
«u  be  raplaoad  by  a  baUiaSc  needle,  to  whidi  cue 
the  ninor  carrlaa  no  masnata,  and  the  air-diun^ig 
Ban  be  ■"'"'■"'-"'  by  Ading  out  the  plug.  1^ 
part  of  the  inatrument  ia  mounted  on  an  ebonite 
pillar,  to  give  good  aatth-iniuUtion,  and  the  direot- 
tog  magnet*  are  plaoed  at  the  baie,  kj  that  th^y 
BMy  be  adjuated  without  eetttog  toe  loatrament  in 
vOcstiaa. 


hi^o° 


*  At  given  by  XafCt,  AMiri.   Jam-,  fcin-ce.  la  p.  M, 

1  ^-.Bj.iiiirf /*ar;;*Mia-w;.,xiivl.  163. 


SLIDING)  SUB7ACES  IN  UACJ 
TOOLS.* 

fTTHEKE  the  BtiLdsrd  machms  tooln, 
r  T  built  by  CO  many  of  our  reputable 
tool  bailderi,  iie  employed  oo  woik  not  r 
any  tuch  degree  of  accoracy  ai  (be  m  ch 
capable  of  j^odadng,  then  (hey  nill  lact 
time,  and  piodnw  work  perfectly  eatiefa 
their  owners  and  the  men  cmployEd  lo 
thrm.  Wbere  the  machiDes  used  are  ca| 
produdng  workKtaceorate  that  the  nrors; 
by  the  operator  an  far  greater  than  (ho~e  p 
by  the  madiine,  or  where  machinei  are  uw 
lug*  tool-bailding  concemi  or  large  i 
ihopi  where  the  condition!  ore  such  tb 
iTiwv""l*  lelected  tor  any  ceitiio  job  ia 
iuitad  to  it,  theae  machines  lut  for  a  long  < 
keep  trae,  or  near  enough  true  to  give  lo 
tinued  tabif action. 

Tbeie  ii  no  demand  tor  a  perfect  pltuing 
where  the  workmen  baa  nc  conception  of 
toat  a  jjiu.  bolt  will  aprini;  a  Tin.  cut-iiQ 
or  the  table  of  an  ordinary  planing  n: 
where  both  the  proprietoc  and  wockn 
ignorant  of  the  tact  that  a  planing  mact 
warp  on  a  aettling  foundation,  or  are  indiB 
the  coniequencea  of  moving  a  lot  of  rsitto 
ooe  aide  of  toe  machine  to  the  other,  «1 
maidnne  and  iron  are  on  toe  tame  wood  fli> 

In  th*  nae  of  ■  ahafting  lathe,  whm  tl 
ooaMa  out  Ito.  crooked,  and  baa  to  be  atni 
afta  flnidimK,  and  wbeie  the  diameter  ia  on 
bv  a  devie*  ewirelT  Indqiendant  of  (he  atra 
M  tbe  waya,  when  the  waya  are  uied  fron 
and,  and  the  cTa«-*lide  not  lUiaved  a  dozen 
day ;  whan  It  ia  not  of  the  leaat  oona 
whether  toe  live  iptodle  I*  round,  rigid,  oi 
with  the  bed,  it  would  be  a  poor  tool  md 
woold  not  give  aatiifaotlon,  provided  it  bad 
power  and  good  lool-holdeit,  nor  ia  each 
Uable  to  gat  much  worae  for  toe  apacial  pni 
taming  ahafliDg,  no  matter  how  many  ye 
kqat  going. 

So,  too,  with  a  planing  madime  ;  if  alwt 
on  jobe  exactly  nuted  to  their  aiie,  and  not 
oat  of  ihaM  by  toe  workman,  toey  will  lai 
time,  and  do  aa  ti ""  "" '  ' 


e  work  after  yaa 


baa,  and  remain  aa  aatiataetiMy  after  a  pri 
uteaa  at  the  oonunencenumt,  and  that  will 
reftttinv  irf  tbe  wearing  nirfacfla :  but  tbej 
when  the  work  produced  ia  exp 
any  de«ea  of  accuracy. 
Dm  ue  caae*  above  enumcTated  are  bat 
proportion  ol  toe  toonaandi  of  machine  took 
and  yet  bow  many  of  the  mscbtae  tool  d 
uk  Uunnaelvea  the  qaeation,  "  How  long  ' 
wbich  will  do  perfect  work  whsun 
--'--'  —  and  itill  do  perfect  work 


vUon*  for  Inking  up  ■ 
*  Sy  Vtot.  JoH*  B.  Swaa' 


Apbu.  8,   1893. 
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I  li  to  o 


X«lMlid  to,  ind  piobftbly  wta  luad 


^oht 


And  whit  dooa  no  putionUr  lutn.     Eowavei  much  tfaars 

▼■17  niBf  b«,  or  bow  tnnah  at  tbe  oantn  and  little  at 

it.  tha  aadi,  tha  tool  will  ran  practiallj  In  a  (tralgkt 

on  K  planar-bed  loogar  tbui  line. 

"  ' '     "     — .-.-.--■.■.  ^  Bhapinj  maebine,  with   iti  ram  a  (oot   


little,  if  anjtUng.  bu  iMan  done  to  anticipate  it. 

Uakiiig  tb«  wan  on  a  p<anar-bed  loogar  tii 

tS»  dldaa  on  te  table  ii  aaab  a  ptoridon  aa  I  bi 


tha  fint    lonfter  tlian  ita  guide,  ii  lo  uniTenal  that  to  aee  that 

foot  out  oS  and  dumped  in  the  capola  would  gnte 

It  machine  tool  boildtn  would  onlj  maks  tha    on  the  omudance  of  tool-bnilden,  thongh  It  would 
u J  — :_j  — I — 1 —    .V 1 r —    i._  -  1..U 1...  .^  j»   hut  not  u  good  aa  il  one- 
id  the  matarial  oacd  to  piece  ont 


t»Ul  proof  asainit  apringliur,  the  ample  wwdng  be  a 
(tfitacM  prondad  woold  maue  the  ■""*"'■—  to  do  half 
^tM  work  fciT  a  long  time.  But  a*  ttwr  are  bnllt  It 
ja  eaiT,  and,  in  fact.  It  can  be  nid  to  be  an  tnaj- 
f^jintii,  whan  the  bolting  and  olampint  of  the 
ffOik  aprioga  the  bed  an  Mnoimt  neaMc  uuui  the 
tliii>iiina of  the fllm  of  aH,  and  tnmad  of  a  ~ 
a«aflngnufaM,half  of  itliloat 


cut  oil,  I 


Tba  wiitor  la  of  tb«  opioion  that,  eren  with  the 
gaoetm  that  miriit  be  obtained  by  a  rigid  table  and 
orMeat  laopoT&ona,  a  atill  batter  taanlt  could  be 
obtainMby  adding  to  tbs  langtb  of  tha  wa;( and 
anttiDg  awH  the  anifaoe— Ukat  ii,  gire  a  battsi 
mpport  to  Uie  omliang  whan  maldng  long  cats 
^rjttnont  EotwfMiiia  wUC  uniform  weu.  Bj  tar 
tha  but  foni  for  the  table  in  a  ractaognlar  box.  It 
■jitM  ancamoDaly  more  stiffaeaa  in  all  directioni, 
tomtt  leat  to  make,  and  then  the  additional  thlok- 
neas  *11qw>  for  pMjactlDg  oTcr  tbe  upper  turface 


I 

I        U 


ktteloD  width  batwwn  nprigbti,  without  inter- 
liAcwNlithereTenugdagi.    See  Fig.  I. 

WEh  tut  way*  u*  need,  and  the  aida-guiduig  ia 
Mi  ^  l&dtpandant  vntieal  inrfaoe*,  diffarant 
wllliiiia  obtain,  aad  iutead  of  the  goida  being 
]■!■  tbu  Um  illde  it  muat  be  iborter.  The 
MM  foe  tbit  will  ba  nnderatood  by  referanee  to 
iWlwdS. 

iaome  the  guide  A  and  alide  B  to  be  o(  the 
^  lAHva  lanfrth  aa  the  wi^*  wid  ilidea  of  a 

^1  and  die  Mu  pwwaia  appUed  comtantly  at 
I  fciiA  in  both  dtraotloDi,  aa  abown  by  tha 
mtn.  It  la  plain  to  nebf  tbe  dotted  llnea  what 
ianndtof  the  wtu  would  be,  wbather  the  ma- 
AhewMOMdcneltha  durt  or  long  work.  But 
H  flie  pi^mtloni  erf  the  wauing  nufacea  be 
4ag*d,  H  ^own  in  Tig.  3,  tha  long  and  thoit 
•Vk  wonld  Avenge  np  the  wear,  eo  m  to  maintain 
■  kag  life  In  good  wrak  •■  the  long  waya  in  tha 

idilne  tools  are  thoae 

bat  with  tMriumtal 

I  tag  tyUndiical  and 

I  to  throw  the  tahlea 


*kn  the  pnpat  pioportlona  are  of  the  greataat 
^JBll and  yet  en  aeldom  itndled.     Ai  the 

ttt  MHMfty  Mr  troth  and  beedom  bom  lott 
hHb  k  «  the  gnateat  Importaooa,  and  with 
MMg^deanneqnAlwMi  mabe  th«  ilidettifljit 
■Mapht  aad  loow  Vt  anothai.    In  thla  Mapeot 

■i  Mkv  MMUnaa  nambjaola  open  to  Impmre- 

OaenDtlBanao^Be  known  to  the  writer,  iriddi 
Mtm  fa  dafly  on  fn  26  yean,  whan  the  gnide 
M  riUe  an  aaoii  SOto.  lou,  they  hare  nerer  bean 
IHid,  mid  an  aa  tne  and  aa  bee  bom  nnequal 
^H  Bi  whea  made ;  wbSa  anothac  of  high  repnte, 
■Adtv  a  or  BBVaa  yean  old,  haa  been  refitted  at 
fMtkne  tfaML  and  wID  nqidn  rapaatad  nfltting 
ktb«dal  tlilUe.    OnahMWaenngaarfaoaT^ 

Ikmb  tHtm 


, I  to  tbe  above  harangoe, 

NAatliaaBtakartiiUe  planar.  Not  but  what 
■talMBrtoWMrfcgraatorthaa  in  moat  other 
«*k« ;  aat  that  Itaa  Ii  batter  pcortaion  agaiait 
1|MllMi;  but  It  IB  a  plaat  whan  sde  wear 


the  guide.  When  new,  a*  now  bnUt,  they  an  all 
right :  but  when  worn,  which  take*  place  almoit 
wholly  at  the  front  and,  and  with  the  giba  let  up, 
the  ram  cannot  be  foioed  ont  to  its  extra  out ;  tba 
extra  foot  ii  of  left-handed  adTaotage.  Poor  work 
in  an  old  machine  cornea  more  from  nnequal  wear 
— that  ia,  poorly-fitting  alidaa,  than  from  a  lack  of 
lenRth. 

Tha  DBual  arrangamant  of  guidea,  ilidei,  and 
giba  for  managing  the  knee  or  milling  mHUiuai, 
ahapera,  and  toola  of  that  olaia,  !■  u  bod  in  pro- 
portion as  the  other*,  but  the  wear  ia  nnall,  and 
tha  greateat  tnnble  or  nniianca  ia  from  the  cut- 
tinge  and  dirt.  Some  Incffeotual  Bttempts  haTe 
been  made  to  ihidd  the  iliding  anrfaoea ;  but 
naoally  they  an  left  f nlW  ezpoaed  and  alwaya  nn 


d  mrfaoaa  away  from  the  obanoe  of  eattdi- 


paaa   down   baaly   thMOgb   UM  moa 

stwo.    When  the  time  omnae,  and  thete 

Tartioal  didea  beoome  didea  In  fact,  and  not  alDply 
place*  (or  adjoatmant,  with  the  diding  anifaoe*  *o 
proportioned  aa  to  renain  tnia,  annual  refitting 
can  be  diipenaed  with,  and  the  workman  thai 
operate  the  michlnea  may  enjoy  a  little  iatt*fac- 


In  obaoging   Iroc 
machine  aort  to  ones  n^ing  rotary  outtw*,  lome- 
ig  ipindle  Inplaoaaf 


the  tool  II  neoewrr.    In  a 
■hapo'  tha  oroaa-aUda  aeldom  _  _ 
andhaa  but  little  moTemeot  at  the 


moat,  whih 
the  time  m 


too  fisquent  refittiog. 

The  real  merit  in  Uiiae  maohinea  lay  tin  the  mtad, 
acouracy,  and  finiib  given  to  the  work  tuned  out, 


ri9-e 


and  nnUaa  tha  tnrfaoea  an  troe,  the  loan  may  om- 
batanee  tha  gain,  and  it  ia  in  then  maebinet  par- 
ticularly,  where  tha  deagners  are  not  oompdlad  to 
follow  precedent*,  that  they  can  put  in  atody  to 
adTaut^e. 


IT     THE    COKHECTION     BFT 
STTHSFOTS     AXD     HAGHSTIO 
BT0BH8. 

By  A,  C.  KiHTAXli.* 


X  of  a  imiod  of  aunapot  maximum  diatnrlanM 
inch  a*  we  haTe  now  entered  npcm.  Daring  antb 
period  the  willow-Ieat  or  rioe-gnin  itnotore  at 
the  photoephen  become*  rounded  aad  l**a  *trikl^iy 
dietinct  than  at  a  ptrlod  of  minimnm  annnoi 
derelopmaut.    At  all  tune*  a  mottling  of  the  photo- 

iphere  ii  recogniaable,  produced  by  Qie  ha"* 

amudgad  appearance  of^tha  graina  oi 
certain   area*,  while  betwr—  *■■•  >■' 
brilliant  little  cloudlet*  and 
between  them  are  mora  dii 
aeen  to  be  arranged  mora 
another.    A*  a  period  of  an., 
tbe  character  of  the  whole 


TidU&  I 
paialM 


'.XS 


r)  appear,  bnt  extend*  to  the  mUbnnboad  of 
aolar  polae.  Similarir  the  ntondneMNi  wblah 
uipear  in  all  heliognphic  latitivaei  bom  the  polaa  to 
tbe  eqnator  change  their  charactn. 

We  an  at  pretent  only  in  a  podtion  to  otamrra 
and  ooUata  facta,  and  we  aeem  to  ba  Tcoy  far  from 
ondtnUnding  tbe  great  pariodlo  cbangee  going  oa 

These  ii  andenlly  a  dote  eonnaction  batwa<*i  tha 
dsTelopmant  ol  ipoti  on  the  nm'i  aurfaoe  and  tha 
ewaying  of  the  earth'*  magnatio  arda.  Hon  than 
one  popular  writer  ha*  ipokan  of  thi*  miineriHilii  ai 
proTmg  that  Uie  tun  ii  roagnetio ;  and  that  iolar 
atorma  *WBy  it*  magnetic  azia-and,  (oithar,  that 
every  motion  of  the  great  lolar  magnet  la  aocniataly 
fallowed  by  a  oorraaponding  motion  of  themagoMe 
azi*  of  the  pluieta,  which  bow  and  awing,  alway* 
keeping  parallel  with  the  azi*  of  the  great  o**ibal 

Hnt  the  earth'*  magnetic  azi*  rarolTil  abont  tha 
aaitb'a  axi*  of  rotatltni  onoe  in  2t  hoar*,  deaerildn* 
a  drda  amongat  tbe  itaia  of  nearly  20°  radloi.  It, 
then,  the  earth's  raagnatic  azi*  and  the  iuu'i  mag- 
natio azu  wan  pacinanentlT  parallel,  we  ahonU 
bm  to  amnme  that  the  *uu'a  magnetic  azi*  tnnla 
naod  a  line  whioh  ii  not  the  *nn'a  azi*  of  rotation 
tna 


1  a  period  eqoal  to  tl 
rhitt  iiimi  nlgfaly  tm 
ThMi  h  eoSderabli 


.__.  _ able  diffignlty  in  «ODaal*fac  ^  * 

tot  gaieon*  body  like  the  ann  being  magniWn  Ika 
difioiiltr  oooonad  to  Sir  Iiaao  Nawton,  lAa,  in  a 
Mtw  WTlttaai  on  tha  16th  of  ^aO,  1681,  wiola:— 


magnetim^  beat,  eome  ha*e  indeed  nppoaad  tha 
ann  to  be  oold ;  but  I  beUere  Mr.  Flamataed  Ii  not 
of  thb  oplnicai,  for  they  may  aa  wdl  afErm  mBauT 
be  to  be  aold.  For  we  have  no  argnment  of  tk 
b^  hot  but  that  it  h«aU  and  bami  tbinn  that 
^[(oaah  n,  and  we  hara  tha  *ame  argnmanf  of  the 
■an  balw  hot.  Wan  we  ten  tlmaa  nearer  him,  no 
donbt,  we  dionld  feel  him  a  hundred  tlmai  hotter, 
ton  U(  light  would  be  a  hundred  timw  mon 
oonatipatedl^and  the  axpvimant  of  the  bnrnlng- 
glai*  ahow*  that   his   heat  ia  anawentble  to  toe 

aonatipation  ol  hi*  light The  whole  body 

of  the  iui  Uuceton  moat  ba  red-hot,  and  eonsa- 
quantlyioid  of  magnetism,  nnlaaa  we  *nn«eafti 
magneciam  of  anothar  kind  from  any  we  hairt, 
rla^  Mr.  Flamataed  *eem*  InoUned  to  aappaee." 


ENaUSH  HEOHAina  AKD  WOELD  0>  BGIBNaE:   No.  1411. 


It  19  poHible  that  tbougb  tha  BOn  itKlf  cu;  not 
Im  magnetio,  it  mty  act  u  a  m«giisUc  liody  bemiue 
Itii  lumuutled  by  a.  magnetic  envelope  or  region 
vhuin  ita  giMouj  couitibiaDta  are  precipit>ted  into 
■olid  or  liquid  mmgnatic  puticlw.  Danog  tha  put 
ytiv  Trot.  Itewnt  bat  ihown  tlu,t  Diygea  befiomei 
■troDgly  mignetic  vhen  liqaefiod  at  a  tamperatue 
of— IStrC.  The  VKMnin  of  iron  vhen  pracipiUted 
in  tl.o  oompuratiTaiy  hot  loww  ngion*  of  tha 
ooTbiit,  wonld  mlaa  fum  a  cloud  of  misnatic  ''-  ~~ 
dnat.    Then  it  toina  endasDa,  in  tha  fomu 


and  tond  to  airaajte  thunnlTai  slon^  linsa  chorea, 
ai  if  the  irbola  sun  had  a  magnetto  axIi,  nearW, 
but  (vidsntly  noC  aocurataly,  coincident  with  the 
tac'r  aiia  Of  rotation, 

Tlie  Corona  ii  far  from  being  accurately  lym- 

metrical  with  nepect  to  tba  luu'i  axis  of  rotation  ; 

it  a  danaer  in  parte,  and  hoa  projecting  raja  or 

■**«-'^»>.  _kr.C  ,.-*.^,i    *-  ^  groat  diftanca  from 

~'b  equatorial  ngiona. 


(tiactoru  vhlcQ  eztand 

the  Bun,  aipeedaUy  in  th< , „ 

On  lbs  aboTa  the^i-y  vc  thould  expect  to  find  the 
uiRuetic  region  aimilarly  unaymmetriul,  and  a 
hodypauing  round  the  Bun,  near  to  the  plue  of 


the  tolar  equator,  would  be  aubjec 


0  the  T 


of  the  grinditone,  as  shown  in  Fig.  2,  until  tbi 
broken  part  ii  entirely  remored,  leaving  the  edgi 
at  b  probably  about  t'u'n.  thick.  The  nszt  st^ 
IB  shown  in  FIk-  3.    Keat  the  bead,  or  pole,  of  the 


oburred — fot  the  greateit  mienalic  storms  have 
Smnally  taken  place  when  ■  ui^e  spot  has  ban 
Men  nmx  to  tha  oentr«  of  the  tan's  disc.  Wa  know 
very  little  at  pMtant  ■■  to  tha  connection  between 
the  corona  and  aaoaDora,  or  as  to  how  f  artho  oonina 
•sle&dl — aonM  of  ita  larger  structniee  may  extend 
M  f ar  a«  tb*  auBi'a  ormt,  or  h  far  bajond  < 
orhit  ■■  the  (odlual  light  estendi.  Tbara  is 
•fidenee  that  laiga  eonud  rtrootona  aziat  o 

UxgvtaatptAM,  bat  thwa  ia  eridanee  of  an  intim 

conneDtlon  Mween  the  geoaral  daralopmant  and 
WiMgemant  of  the  pezta  of  the  oorona  and  the 

rlLuMM  ol  the  Mu'a  nifao^  aa  wall  aa  between 
dereloBDMit  of  Urge  prombiaooai  and 
The  Mddai  uumt  &  whidi  these  _ 
•torma  eomroa&ea  aeema  rather  to  Indicate 
earth  phUBae  Into  *  KUgnetie  of  auroral  reaten, 
tkut  that  tiM  masDatio  eqnfULrliun  of  the  whole 
folar  iTitm  ii  niddatdy  diatnrbad.  Then  is  do 
hrewtngof  amagiMtieslonn,  it  tneaki  out  with  loll 


OIUVDIHO    AR    AZl* 

fJ^HE  hart  neoaiBaodatian  ■  oMpeoter  oai 
A,  MM  fa  ■  good  kit  olto^wdl  worn  audi 
C  duat  full  o(  brand-new  tools, 
tj  may  look,  ia  of  no  u«a  aa  a  r 

.Jorltuaridaotthattho  man  baa 

oaad  than. ;  Whan  the  tooli  are  hsU-wom  on 
■tiU  are  in  good  condition  and  ready  foi  ii 


pnt^  good  eridecce  that  thaiT 
i&hia  hniiutM.    In  looking  over 


the  hit  poaaesaed  by  .         „ 

^ca.  the  writer  saw  an  axe  which  looked  like  tba 
oue  shown  In  Fig.  I.  There  waa  a  big  piece  brokan 
out  of  tha  edge  at «,  whnw  a  a^ke  had  efidantly 


coTria  in  contact  witU  the  edge  of  the  tool.    To  put 
tiiia  tool  in  ehap]  csntiilerabla  grinding  must  be 

7'be  flnt  step  Is  to  hold  tba  axe  agiinrt  the  e£ge 

■  Ii.Tj^visF.HosiiT,  jnthe  A'T^';^f■. .,,.  p-.'/;.Vr,Vi. 


axe  npon  the  grindstone  frame,  makiog  a  mark  at 
r,  BO  as  to  be  able  to  csplaoe  the  axe  at  will  after 
looking  at  it.  By  raating  the  head  til  the  axa  at 
all  timea  at  c,  tha  bevel  at  d  is  made  flat,  and  not 
as  shown    in  Fig.  i.    Here  there   are   aomething 


^ 


ian  another  one  to  hold  it  in  poiitioi 
better  method  ii  exhibited  hy  Fig.  S.  1 
against  the  edge  of  the  bench,  or  a 
timber,  as  shown  ataii;  then  grasp  a 
right  band,  and  with  it  bring  the  axe  tc 
shown  at  c.  This  method  tntaesaes  tb< 
that  the  edge  of  tha  axe  is  in  sight  at  al 
tba  whettii^  operation  can  be  sti^ppad 
the  axe  is  brought  to  an  edge.  Whe 
blind"  with  the  axe  the  other  side  up 
rubbed  upon  a  atone,  it  ia  bard  wntk  t( 


.rr- 


more  than  a  dmni  dillarnit  bevelt,  to  aa^  nothing 

of  a  comw  faeiog  oronod  off  wnve  tba  axe  avj^ 

dantlyalippad  when  ning  plaoad  upon  the  atone. 

In  Fig.  G  the    axi  is  shown  hearing  upgn  c 


V  of  the  head,  ao  thU  the  oe 


..  .-  -.  gromid,  and  at  the  isine  time 
keep  tha  bevel  atraiflht  and  trne.  After  flnishing 
the  grinding  operation,  which  ahoBld  be  stopped 


before  a  fentber  edge  is  raistd,  attsnUon  bhonld  be 
(liven  to  eetting  ttie  edge  o[  the  axe  with  an  oil- 
stone or  an  Aikausas  alTp. 

Some  workmen  shsipen  an  axe  in  the  same  man- 
_a  Uiat  they  wonld  a  plana,  holding  it  npon  the 

oQ-atona  a*  shown  in  Fi-  '  — >->-;--'i 1__._ 

and  forth,  uaing  both  has 


U  ia  just  to  an  eJga,  and  this  in  additioi 
that  a  hand  axe  is  very  heavy  and  not 
in  (ha  desired  position  tar  whetting. 
edge-setting  probtem  one  that  ia  not  ofl 
solved. 

Should  at  any  time  a  feather  edge  ha 
the  axa,  the  roughness  in  question  sbou 
fully  removed  before  further  grindiog 
takaa  place.  Tha  featheredge  is  quick 
removed  by  drawing  tbe  edse  of  the  a 
grindstone,  or  one  oomer  oftha  oil-stoi 
not  pay  to  try  to  acr^n  It  ofF  on  one 
piece  of  wood,  aa  is  often  done  whan 
pUne  iron.    The  axe  is  heavy  and  mo 


to  hold.  A  flue  file  will  bring  it  to  tinx 
cddentally  thetnaohaolc^parmits  thiatoa 
in  tha  faathar-edge  busmaas. 

Whan  an  axe  badomas  oonnderably  wo 
be  taken  to  tbe  blackKaith,  drawuont  tl 


tba  drawing>ont  pnwess  takes  place.  I 
ingto  "new  lay ''aaaxe,  tbeimithsho 
tbe  old  steal  before  attempting  to  wel 
piaoe.  Sometimes  trouble  occurs  in  i 
ateel  adhere  along  ita  entire  length.  Th 
a  bit  at  one  oomer  or  a  chunk  in  the  mi 
refnaaa  to  unite,  the  reat  of  tbe  weld ' 
In  auoh  caaea,  TBlting  up  the  psits  with  a 
wbece  thay  fail  to  unite,  having  tha  axa 
time,  and  drivini  into  the  cavity  a  pie' 
an  old  ec^the-blade,  or  a  bit  of  cl> 
Swadiah  iron,  tha  whole  may  then  be 
cloae  together,  liberally  doaed  with 
again  take  a  welding  beat.  Ho  tnu' 
-iparlenoed  in   Che    parts  not  uniting 


A  OsBKUl  faiTMitor  is  reported  to  hi 
_i  ingeulona  oamera  for  taking  photogn 
interul  otgana  of  human  beings  and  hea 
At  a  teosnt  maatinB  of  tha  Chemical ! 
Lactme  SipadnMnt  lo  niuatrata  the  1 
otCoal-Quat  Bx^oalona''  waa  descrilK< 
T.  E.  Thorpe,  F,B.S.    It  is  an  apparatu 

' aa  of  a  coal-dust  exploaioT 

local  aiplonon  of  fire- dam 
of  aUown-ont  shot,  may  be 
tm  demonstratloa  ha  reeom 
■uhalitntion  of  lyoopodinm  powder  for 
dnat,  on  accoont  of  the  graatar  ease  ant 
of  the  experiment,  and  eJso  because  its 
of  tha  ODaarranDe  of  certain  phenomen 
tha  mode  in  which  the  duat  which  esa 
plate  eombuitlon  ia  thrown  on  projecti 
and  alao  thefaot  that  the  explouon  gathe 
aa  It  ptogreaaes,  which  ia  made  evids 
gradually  iiuzeasiDg  area  of  dear  space  I 
objects  aa  the  dnat  ia  an-opt  awny  by  t 
the    eiplodve  flame.     By    obeeivatioca 

itm  aLiat  manometer  with  this  nni 

that  there  is  no  evidence  of  i 


wthro 


ixperimental  proof  of  the  validil 
theory"  held  by    certain    colli 

which  assumes  that  m  consequencB 

diminution  of  preiaure  occluded  Gee. 

ontttom  the  coal,  and  cootributBb  Co 

the  explosions. 
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watar-ovoiofkbaiit  Sfl.oz.smpMitywithpBifDiatad 
talnliua  toi  ths  mdmiulon  of  Watw  uid  noqw 
of  iImudi,  and  a  dnw-oll  tap  at  tha  Me  (moantoB 
00^  kninr  hcnr  oftan  a  uiigls  drop  or  two  of 
«fry  bot  watu  coaw  bandj).  Od  the  top  ii  a 
iMf  lAan  osmenti,  mediumi,  •olTeDti,  illdM, 
fte.,  oan  ba  kapt  oold,  waim,  or  hot  at  too  opor- 
liha't  di«c<«lion,  and  indoted  I17  ■  door  on 
taek  ride  (ods  ouj  <as  bs  ihown  in  the  Oluatia- 
tlon)iithawater-jackated  oven,  ■Iie3|bT2Ji,  having 
a  tift-oat  rack  fitted  to  Carry  a  dona  3  by  1  alidca 
without  the  poniliilitj  of  their  eomiiig  io  mntnal 
oontaot,  and  whioh  oan  ba  dicing  or  luideninD  off 
wtthant  the  oonatant  and  wuxjinK  attention  ol  tha 
oMoatoT,  and  at  an  j  tempenUnia  he  pleaiee  nndar 

I  tniit,  3ir,  I  have  not  made  my  deicriptlon  too 
ptoUx,  I  ihall  be  happy  lo  ihoir  my  lamp  to  any 
nuonaoopiit   who    may    be    >ojonnuiig    on   thu 

W.  lAna-Sear. 
Ihe  Briaii,  We>lgate-oii-Sea,  iSttcb.  30. 

XZFBBIICBHIS   IK    BLB0TB08TA3I0S. 
—IX. 

e34B.]— The  Dixlsctsic.— We  have  wan  that, 
two  bodiea  attiaot  eaoh  other  thn  moit  ba 
•enantad  by  an  inralator  (Exp.  No.  IS).  The 
■DiMtanBe  oeoapyinr  tha  qwM  intenening  between 
two  electrified  bodiaa  mntnally  altcaoUng  each 
other,  and  ooDatooanfly  at  ditEnoit  potentials, 
la  odted  the  "  diaUiitno."  Hie  dielectric  mnat 
be  an  innilntor,  and  fai  mmuj  eaeaa  ii  air. 
We  know  aii  to  ba  a  good,  il  not  a  perfect, 
lunlatar,  becaiue  %  walTlnsaUtad  ocmdnotor  idt- 
lonnded  oj  air  will  retain  ita  cha^e  for  an  indefinite 
tfan^  whldi  would  not  be  the  oaaa  it  die  atmoaphera 
iMBlatad  impetfaetly.  Wlthont  an  intnUting  di- 
daotria  there  can  M  no  eleetrieal  attraction ;  in 
othtt  words,  elaotrical  phwomana  only  take  place 
baeavM  iiuaitton  ealit. 

We  have  hittarto  dealt  alaoit  exoliulTely  with 
the  mntnal  aoUon  of  eondaehai  at  different  potan- 
tlalt.    Wa  shall   r —   J— "- 1 — .. 


Olnitast^tii 


t  lemambar  that  all  thaae  expari- 
manti  ■»  oondiwlsd  in  air,  and  that  the  reanlli  are 
erasaqnaatl;  aubjeot  to  aaj  Inflnensa  tha  preaance 
olAeairmay  have  on  them.  It  nuut  be  almys 
TMat*  in  Mind  that  whan  wa  an  apparently  dealing 
only  wltb  electilflad  bodia^  we  an  aotoally  ezpari- 
mantinjt  qnlte  as  much  on  the  wedlnm  that  Hparates 
tha  bodisa  as  00  the  bodiea  themselvea. 

2S,  Difiraiet  tf  Potential  het\Btm  Two  Jlodia 
I'ariei  Kith  thair  Diilanet. — For  thia  ezpeiimeut 
we  leqnire  a  metal  plats,  which  should  bs  put  into 
Mmmanieation  with  the  tinfoil  envelope  of  oar 
elaotioactHM  t^  means  of  a  fine  wire  or  a  chain. 
The  alenroacope  and  metal  plate  need  not  be 
inanlated.  The  electroscope  moat  be  provided  with 
a  oandnding  disc  or  table,  aboat  2in.  in  diameter, 
initaad  of  a  knob.  Charge  the  table  of  the  sleolro- 
■oopa  by  means  ot  the  proof  plane  and  electro- 
pbania,  so  as  to  make  tha  leaves  diverge  about  GO*. 
Now,  holding  tha  metal  plate  horiiontally,  bring  it 
(lowly  down  to  witbin  a  quarter  of  an  inch  ot  the 
table  ot  the  aleetroicapB.  The  leaves  will  be  seen 
to  oloas.  Next,  without  actually  letting  the  plate 
and  table  touch,  jfradnally  raiM  the  plate.  The 
leavs*  will  graduiUy  open  to  the  same  extent  as  at 
first  (see  Fig.  IS). 

Since  the  table  and  leaves  of  the  electioKope 
oonstitnte  one  coudoctoi,  and  ths  envelope,  chain, 
and  metal  plate  together  ooniititiite  a  second  con- 
ductor i  each  of  these  ia  at  a  uniform  (but  not  at 
the  same)  potential.  The  difference  of  potential 
between  these  two  conduetors  consequently  in- 
enasM  when  the  distance  between  the  metal-plate 
and  the  table  of  the  tlectrosoopa  increasee.  Hence 
wa  infer  that :  If  two  ooudiiotora,  aeparatad  from 
'  sr  by  air,  aredrawn  aiunder,  the  diflereoce 
ial  between  them  ia  increased. 

..■eceding  tipeiimsnt,  regarded  as  a  proof 

of  the  oonolnaian  dmwa  from  it,  ia  not  sltogather 
MtfafaetoiT,  for  while  the  disbuoe  between  the 
plate  and  tha  table  ia  imrcaiina,  the  distanoe 
between  the  leavea  and  the  envslope  (owing  lo 
tbmr  divergence)  ii  dartaiitig.  Ths  nazt  sxperi- 
mant  is  tree  from  this  objeotlon. 

21.  A  balanae  Is  reqnired  (Fig.  16t  which  must 
be  made  of  ooodnctiag  material*  so  that  the  acale- 
pane  may  ba  alacbkaUj  coMeotsd  la  the  standard. 
Thiea  neUI  disss  must  be  madaabout  the  sams  size 
or  ntber  larger  than  the  pan  of  icalea.  Thesealea, 
whloh  need  not  be  intnlated,  must  bs  supported  so 
that  one  of  the  Mna  may  hang  about  6in.  above  the 
table.  Abant  Mn.  below  thla  soale-paa,  one  of  the 
metal  discs.  A,  is  plaoad  horizontally  on  an 
inaulating  stand.  The  ncand  diic,  B,  is  also  placed 
on  an  inaalating  atand  a  abort  diitanoe  from  A.  A 
diic  of  ebonite  u  placed  on  B,  and  the  third  metal 
disc,  O,  placed  on  the  dine  of  ebonite.  C  i>  pro- 
vided with  a  short  handle  tor  convenience  in  lifting 
it.  A  and  B  are  connected  with  ■  wire  or  a  atrip 
of  tinfoiL  C  ii  connected  to  the  standard  of  the 
balanee  with  a  fine  wire.  Having  arrsngod  the 
appaiatni  thus,  elsctri'f  ths  discs  A  and  B.  The 
ieale-pan over  AwiillM attrscted  downwards.  Fnt 


irfpptautia 


a  small  weight  into  the  other  tcale-pea,  a 

mors  than  anfSeient  to  balonoethii  attraction.  Now 
raise  the  disc  C  :  the  acale-paa  willatonaedropand 

tonchA. 
HUs  experiment  confirms  tha  condnaloi)  d 

from  tha  uat  eiparimenl,  u  the  following  ro 

ing  will  show.    Tha  conducting  bodies  with  which 


ws  are  dealing  are  the  scale-pan  (i.e.,  the  scale- 
pan  which  hangs  over  the  diao,  A)  and  the  three 
discs.  Hie  aoale-pan  and  the  disc  U  are  united  by 
a  chain  of  conductors,  and  an  consequently  alwaja 
at  tha  same  potentul.  B  and  A,  for  the  same 
iseson,  an  alw^a  at  the  aame  potential.  Hsn- 
fore,  the  difference  of  potential  between  B  and  C 
ia  always  equal  to  the  difference  of  potential 
between  A  and  tha  scale-pan.     Now,  it  a  given 

. ■' -itial  between  A  and  the  aoale- 

I  to  ba  drawn  downwarda  with 

tain  force,  when  the  dlffataooe  of  potential  in- 

ea  In  amomd  thia  tnce  also  inareases.    But  an 

it  of  tha  force  on  the  soale  is  exaotly  what 


quantly  the  raising  Mt  G  is  followed  by  an  inoreasa 
of  ths  difference  at  potential  between  B  and  C, 
eqnal  to  that  between  A  and  ths  ecale-pan.  We 
have  neit  to  oonaidei  what  would  have  hap- 
pened if  B  and  C  had  not  been  respectively 
joined  to  A  and  the  scale -pan.  Let  a  and 
A  be  the  potoitials  ot  the  disc  A,  and  ths 
■cale-jien  at  the  beginning  of  the  exoeriment,  and 
1: rf their  potentials  after  ralnng  0.  Further,  latz 
and  y  be  what  the  disoa  B  and  C  would  have  been, 
attertaisingC,  i/Mey  Aorf  iofAiMK  intu/*M.  Of 
ocursa,  on  this  latter  anppositioD,  a  and  i  would 
have  nmained  the  same.  Then  it  toUowa,  from 
Zip.  22,  that  e  is  intermediate  between  a  and  2, 
and  d  intermadiate  between  b  and  y.  Hence  we 
find  that  since  f  —  i^is  greater  than  a  -  A,  t— ymtut 
alsobegreaterthsn;-if.  Henoe  we  inter  that  it 
C  and  D  bed  both  been  ineolated,  their  diffennaa  ot 
potential  would  atill  have  increased  with  their  dist- 
ance.   We  may  further  asanme  that, — ' 

ebonite  for  a  port  ot  the  dlelectrio,  thi 
not  depend  on  the  nature  ot  the  dieleuuib.  ^i 
we  have  the  generaliaatian  that  the  di^'ermfi 
polentiai  bttiretn  ttco  itiK'flatcd  bodiet  'incrcttH9  If 
their  dittancc. 

Let  it  be  obssrved,  however,  that  in  increic 
the  distance  between  two  attracting  bodies  t 
other   change*   take  place.     Then   is  a  osrt 


amonnt  of  irorJ:  iImm  against  the  attraction,  which 

wa  know  cannot  bs  lost.    There  is  at  the  same  time 

increaaa  in  the  volume  ot  the  dielectric    111* 


---      „ to.  The 

the  thickne**  of  the  dialecttie 
the  difference  of  potential  will  be  disonased 


tUs  exparlmaait,  that  tha  opnatiasi  here  parlaaaaj 
ia  net  stelotly  enologons  to  whet  is  done  in  Ex.  a, 

and  ths  scala-pan^AsH  raise  C,  and,  UmU^,  n-ta» 
the  conneotiona.  nieaxpaiiinantmay  haptrfimDal 
in  thia  manner,  but  It  will  be  fonud  a  mon  tronll*. 
aoma method,  and  the  reanlt  will  be  pteeinlytks 

Pnutieal  JTotH.— Hie  metal  dlsoa  A  and  B  in 
most  oonvatiiently  formed  by  pasting  a  ciraskc 
pieoe  ol  tinfoil  on  a  sqnan  plaoe  of  BleM-  1% 
can  be  connected  by  »  ttdp  of  tJBfou.  Cewla  '. 
cut  out  of  sheet  line,  and  Nock  on  the  and  si  t 
piece  of  sealing-wax,  like  a  proel-plaBe.  In  ttb 
and  the  pteoediog  eneriiMBt  a  fine  wlreraarfaes 
of  Hi^t  Aain  are  the  bwt  ^itnlala  fw  mal% 
the  oonaeetaons,  on   aeaonnt  of  tbiit  flesiUlb. 

'^;  brt 

attki 

ima  potentia],  it  i*  be«t  to  luuia  this  by  poUbf 

25.  Dyftrtim  of  fotmlial  de/imd'  en  ificMric.  I 
— WansathasameepparatnaaBmEip.23,wltklks  ; 
additkMi  Ota  plate  c^  ebonite.  In  this  ouathaU  ' 
matal  plate  Is  supported  In  a  boaiaontal  r*^**™  * 
the  liiw  of  a  retort  ataud,  so  as  to  ba  aboot  en  hA  1 
above  the  dIao  of  the  eUetneeope.  "ne  anvtbf*  I 
of  the  elacteoaoopa  is  aoaneoted  with  the  staadnl    | 

oftharatort stand.  riiiiT s liiilaiit  i1il«l|«in 

of  the  leave*  ot  the  eleotiaaaope  by  ohargiog  Ik 
table.  Next  Blip  tha  phde  of  ebonite  bitot&saa* 
the  metal  pUte  and  the  table  wittaM 
either.  It  will  be  found  that  tta  Istm 
a  oertain  axtoit.  On  withdrawing  lb* 
abonite  the  leaves  open  to  the  same  extent  as  st 
ant  (see  Fig.  IT).  Henoa  it  follows  that  Uw 
dijterenoe  of   potential  ot  two  condoeton 


It  may  be  objected  to  the  infoence  di 


e  of  the  dielectric.    Forik* 


inly  change  made  on  introducing  the  plate  ef 
ebonite,  is  10  push  on  one  side  a  oertain  quanti^(< 
air  snd  to  introdnoe  in  ita  place  an  equal  volnms  of 


VIOLIN    KATTBBB. 

to  a  young  BUB 

„ — . r  -^-- —  London  wwh* 

He  bought  it  soma  seven  or  eight  years  ago  at  a 
pawnbroker's  in  the  BoTongb,  two  or  three  do<m 


'aCbnrch,  and  gave  13t.6d.fari^ 


iw.fomiiB 
fairiy  iA 


Sddle,  with  the  back  in  one  piece,  fairiy  «_ 
figured.  The  belly  had  «omewhat  a  twiat  in  ft* 
'  of  the  wood,  ahowing  that  a  notah 
^  it,  and  it  wo*  vonuahed  in  an9 

effectivB,  show;  manner  with  a  very  bard  Inwn 
'  it  varnish,  which  chips  off  wliite,  showiog  that 
body  of  it  is  composed  mostly  ot  reain.  It  h*< 
also  a  good  stout  nack  and  peg- box,  with  •  lloa'i 
head  attached  Instead  of  tba  usual  scroll.  !F!eim  . 
the  above  brief  description  of  it,  your  roadns  om  ' 
judge  ot  it*  character.    The  tone  of  it  wa*  vSk 

"   1  of  the  D  atalng,  wUA  was  va*   . 
_ .    .  >lhen,  and  faUy  good.    Tbm  it 

was  what  would  ba  called  bad  m  tons  and  V0  - 
tor  the  D  seemed  to  beloog  to  a  diSsHM  - 
snt ;  but  as  the  notes  wen  sonndad  fnrtk* 
,  the   E,  F,  and  O— asomdinR,  they  gat  , 
,  md  ths  Q  itring  wii  bad  antt  vary  wtW 
all    down    from   the  D,    and   tha  time   lUO* « 

which   some   players    use    tor    pnwtice,    olsarif  ' 
ahowing,  as  I    aaid   in    my  last  letter,  that  tH 
off  the  string  and  bridge  only,  and  sat 
it  the  instrument:  bat  the  D  alonakal 

. t,and  oonld  bs  felt  aU  over  Oe  iMtae- 

mentas  woU  aahaard  wallatadiatanBe,  thnaelairif 
ahowing  that  the  air-maaa  waa  at  D.    Iiaat  wiiiia^ 

veneered  (also  knotted),  ahowing  aaala  Am  Aaip 
common  make  ot  tha  matniinn^  and  his  naHB  !■ 
ahowing  it  to  me  waa  to  ask  me  irtiathar  I  thoodi 
.. ...  -v.-.- ..,-  j_^  it  oai  a^O^  ^f*^ 


worth  while  hi*  ^ning  it  oai  again,  or  a 
bettatonalor  it,aahe  did  nSwUitoMA 
o(.a  new  fiddle.    I  told  him  I  wM 


that  if  it  (the  fiddle)  waa  altand.enlk 

not  ba  mndi  tnmhle  to  do  It   it  waeU 

gnetty  impioTe  it,  and  then  an  ebony  fingar-boail  ' 

wouldbe  beat.    It  most,  however,  have  thBbdb 

a*  the  oltention  must  bs  on  the  fnaida,  so  I IMK 

my  pookelknile  and  out  it  off,  and  bahaUft 
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•  btr  lift  in  it  abont  tiriM  the  licn  it 
•—I  UJ>  Iflf C  ia,  for  it  had  bacn  lett  in 
Indda  of  Oka  bdlr  wu  shaped  oat.  and 
oeki  bad  baea  hoth  of  them  left  (quaie, 
11;  pat  In,  sad  were  about  twice  ai  larga 
I :  ao  I  at  onca  took  ont  all  thii  bar  nith 
ad  glued  In  a  proper  one,  ikKpini;  it  and 
loelu  to  the  correct  aze^  and  the  result 
I  ball  J  ma  ugaia  glaed  on  ghoired 
.Boraau  in  the  nz*  of  thuee  leveral  parta 
mkasd  the  nis  of  tha  iutani«l  capacity 
lii-maM  «•■  lovered  rathm  mnra  than 
tteia  of  a  tona,  thai  briDeipg  it  Ten 
net,  ftnd  I  at  ones  told  htm  ^«  would 
r  mipiiMd  when  the  fiufei-board  wai 
and  It  waa  itmoe  ap.  Bat  I  ooald  not 
«  btliere  the  poAblUtrot  hliold fiddle 
I  Bnjthing  Ilk*  in  tona  to  the  on«  I  had 
ra  foi  tha  time  helnK,  throo^  thii  limpls 

3aeh,  liowerer.  In  dne  tuna  it  turned 
I,  and  would,  I  have  no  doubt,  b«  stilt 
it  foi  the  baaitlj  hard  ipirit  Taraiih  with 
la  eoTned.  I  wai  not  st  all  gorpriied 
til  knowliie  within  a  littla  wh»t  reault  I 
t  ai  aoon  m  I  took  olT  thi  bell;,  and  »w 
of  tha  liuid«,  bevMiM  onlj  two  mouthi 
had  Mtrad  a  commoii  35i.  'oello  in  lome- 
nme  wa;.  Thii  (tha  aii-maia]  vibnted 
I  oommencad  It,  and  imida  I  found  the 
mod  too  itoiit,  alao  too  long,  and  all  aiz 
•oka  too  laM*,  paiticnlarij  the  end  onee. 

•  of  Uuae,  the  odb  the  neok  wai  lat  into, 
pnperiycnt  up,  have  been  auugh  tor 
;  the  back  Mid  bellj  alao,  what*  out  of 
1  been  left  rangh  and  humpy  just  aa  the 
i  left  it  Theaa  lump*  I  imootfaed  oft, 
ha  blocki  aud  the  bail  bai  which  t  did 
at,  but  eat  an  inch  off 

I.  long,  which  I  though. , 

what  it  ihould  be,  I  applied  good  old 
nee :— Ai  llin.  i*  to  lOjin.  (riolin  wej,  10  ii 
onlmown  nnaber,  wbidi  ii  21|[n.,  lo  I 
:  u  above,  and  thii,  with  the  othai  in- 
}f  ipaoe  mantioned,  brooght  the  ali-n 

the  raiolt  that  I  got  a  pofeet  =— ' 

bun  to,  and  ii  plajea  bj,  a 
rho  took  an  engagement  at  ~ 

rthjuit  befon  Chtiitmai , .._ 

t  wai  lat  'cello  with  Valentine  Smith' 
npauv,  aud  I  haTe  hli  word  for  it  that  the 
nil  aU  thiongh  it*  OMDpaM,  and  the  touch 
ata.  And  now,  Sir,  in  addition  to  theae 
I,  I  made  fl*e  vioUna  and  two  tenon,  all 
nrav  and  an,  but  indifiaraot  initnimantL 
ooTnotiotheaii-mui,  I  then  altered  nia 
and  have  made  eleren  ilooe,  all  at  which 
t,  and  tha  Terivt  dnnoe  who  bai  Sngeia 
n  l«el  them  lo  by  aimpt^  holding 

oa^nt   thdr  oompSH  ii   pore, 

aid  good  aa  Qi»  nan  oitical  playar  could 

thoogfa  ther  hare  dIBetent  qualities   of 

I  thmk  with  this  nperisDoe  I  am  j  nstiOed 
inf  and  malntainiag  the  coireetneM   of 

an -mam  thec^,  h  aipUinad  and 
in  Safldton'i  beatln  on  the  Tiolin. 
dan  maj  or  may  not  accept  it,  u  ther 
nt  I  ihonld  Terr  mnoh  like  anyone  to 
>  nod  TioUn  (I  don't  bellari  there  li  sneh 
rlth  the  air-mais  fix  away  from  C,  no 
■o  made  It,  or  what  Tainlili  it  Ii  ooTeied 
t  what  angle  the  nack  Ii  fixed,  to  prodnae 
r»et  larsrage  "  of  which  we  hars  heaid. 
b*M  thing!,  or  all  of  them  comblnad,  will 
u*  power,  qnaotlty,  and  qnali^  of  tone ; 
the  eontaaiy,  hara  proredl  with  alteiiog 
bttnmeat,  in  ^te  of  bad  wood  (the 


tteitirtiicfa  would  mike 
paD  Ibilr  sjei  to  hear  mmtioned  after 
ud  tha  hiifaMj  or  it         J.  K.  Honk. 
reoMnt,  Herton,  8.W. 
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it  tt*  iborteomingi  of  many  pubh'c  clocks. 
"  OnaUng  that  aonie  of  theaa  are  uotor- 

1 — .  . 1 .g^^  ^^  jj^j  nothioji 

D  they  are  theoretioall; 

I  e«B  be  got  from  them  by  in- 

rat  thn>  andihly  lauedy  that  detect  once 
•■UuL"  lUt  li  a planaible  argument  so 
)ei^  n  let  ne  asaume  it.    Undoubtedly, 


hu  introdnCBd  much  ureatar  precision  into  the 
method  of  sbikini  the  houn.  So  far  ao  good,  and 
wheusTcr  the  dock  ii  situated  in  a  qnist  neighbour- 
hood, and  always  supposing  that  it  is  kept  to  troe  i 
time  by  that  systematic  correction  whidi  it  could  i 
and  should  recciTS,  then  the  procUunatiaa  of  the  i 
hour  by  sound  is  a  valuable  teatore  which  par^  ; 
cautiaJisas  the  reeulti  of  a  possibly  bad  position,  it    i 


lofRce.  In  fact,  whan  people  once  begin  to  refleot 
upon  tha  cheapness  with  which  a  mlty  HlsntifiB 
— > 1  .; —  publication  conld  be  Itutihited  in 


;  but 

^-jverbial  wbrtlii  " 

the  hilt  ii  DO  doubt  batter  than  no  bread. 
great  cities,  bowersr, — and  it  is  just  there  where 
aoeurate  time- keeping  beoomes  of  the  most  import- 
ance—the  degradatiou  of  the  pabhc  clock  into 
a  machine  tor  olTing  sound  signals  is  no  more 
tnecessful  than  the  attempt  to  aeeure  Tinbility  for 
tha  dials  by  patting  them  above  the  chimney-pots. 
Every  year  the  turmoil  and  racket  of  Uie  thorough- 
tans  m  the  great  centre*  of  businesi  inoreue. 
Whether  it  ia  absolutely  nacsMarj  that  aa  civilisa- 
tioD  advances  It  should  become  more  aaooiatad 
with  ear-splitting  noises  may  possibly  be  doubted. 
But  about  tha  fact  of  our  dtiea  getting  steadily 
noisier  there  is,  unfortunately,  no  room  for  difier- 
eoca  of  opinion.  And  that  bsing  so,  it  disposes  at 
once  of  the  claim  tor  a  strikiDg-cIocktobe  all-sufil- 


B  very  close  range,  and  only  there  by  possessing 
such  stentorian  power  ai  to  overwhelm  all  other 
noises  ia  the  Babel  of  sound.  Any  andible  time- 
signal,  to  be  o(  practical  use  in  bu^  places,  should 
obvioiiil;  possess  an  nnnsoal  and  stwtUng  charac- 
ter so  as  to  at  onoe  arrest  attantioa.  The  time- 
gons  fired  at  £diobuigh  and  some  other  towns  in 
ths  North  aaawer  to  that  deecription,  and  are,  with- 
out doubt,  exceedingly  useful.  But  whateverthelr 
utility  may  be,  they  are  uot  universally  applicable, 
and,  moreover,  they  are  not  slooki.  In  tact,  in 
merely  mentioning  time-gum  we  have  been  led 
olean  away  from  the  subjeot  under  disouaiion,  and 
there  ii  atUl  to  eousidet  the  most  appropriate  Ibrm 
of  public  timaplece.  Fortunately,  1  have  no  need 
to  Imitate  out  ott-quoted  fnend,  the  Qerman 
student,  and  evolve  Uie  ideal  dock  entirely  from 
my  ownconicionmess.  One  esample  at  least  we 
have  had  before  us  for  forty  yean  of  a  public 
clock  that  the  public  can  not  only  go  and  look  at, 
but  gives  them  absolutely  oorteot  lioM  when  thw  do 
■0.  When  the  late  Astrooomer  Royal  placed  a  dock 
in  public  view  In  Qreeowieh  Park  he  knew  too  mu  ch 
about  the  dock  aa  a  useful  (nitmment,  and  possibly 
had  too  much  respect  for  it  alao,  to  treat  u  IQu  a 
bad  AcadMny  plctitte,  and  maicilemly  "  sky  "  it. 
At  all  events,  the  public  dook  at  Qreanwich  Ob< 
servatoiy  oame  to  be  placed  where  reason  and 
common  smia  would  enjoin  every  other  public 
dock  being  placed  with  the  oeatre  of  tha  dial  on 
a  levd  with  the  eye  of  the  observer,  But  whils 
perfect    example 


The  French  say  of  us  that— b  siute  of  some  good 
qualities  they  graciously  allow  us— we  are  ao  &ia» 
that  it  takes  precisely  SO  yesn  befbre  we  beooma 
penetrated  with  a  new  idea.  Let  us  hope  It  i«  not 
qoite  so  bad  as  that ;  but  even  if  it  be  so,  that  awtol 
time  has  nearly  elapsed  aince  we  were  shown  how 
to  mend  our  ways  in  this  matter.  May  w*  not, 
therstore,  hope  that  sometime  during  t^  nan 
decade,  the  penetiatioii  will  be  oomplate  ? 

W.  J.  B. 

DO  UBDIOINXB  OUHX? 

[313al.}— THiaii  a  question  deserving  of  mioua 
consideratioD,  and  I  am  fully  eonvinoed  myaelf  that 
medicines  do  not  cure  except  In  very  tew  fnitinw. 


meuvMi,  so 


and  still  further  that  a  great  number  of  tbrna . 
positively  injorioos  instead  of  being  banefldal, 
that,  Du  the  whole,  it  should  be  cousidi  '  '  ' 
whether  greater  good  or  injury  is  caused  Irythrir 
administration.  It  we  take,  for  example,  the  can 
of  the  poisonoas  extract  belladonna,  which  Is 
believed  to  have  the  effect  ot  curing  lumbago  by 
external  application — though  probably  aa  ""TiMdMt 

grain 


illcation— though  probably  ai      

■h  idea  ot  catdiing  a  bird  by  puttiiig  a 
beahiflidrtae 


reraly  bom  the  ao-MlIad 
umui;Bi  uiBunes,  sugn  its  the  aotlseptid  Cad,  tha 
author  of  which  has  lately  taken  hli  depattuwuum 
this  world.    But  it  m^  be  asked:  Cumot  tta 


chaiaoteiistics— aocuiaov  and    position — there  a 
'■     -'latftwr -• 

ioeed  when  the  whole  ii 


univeiially.    Electrically  -  drirm   docks,    tor   1 


lation  is  under  very  elcee  obe^vation,  and 
perhaps  not  to  be  recommended  tor  an  eiteui  . 
lystomof  pubIiatiine>pleoes,nichas  Ihopa  weihall 
eventually  obtain.  Tha  much  better  plan  of  oon- 
troIlingoriynchninisinglrDDaoamnian  centreother- 
wiae  independent  docks,  iiiiiiiiii  to  be  a  much  more 
piaeUoil  scheme.  A  failure  in  the  control,  which 
is  iure  to  occur  when  eleotridty  it  relied  upon,  as 
of  course  it  must  be,  would  (mly  lead  to  an  in- 
finitesimal eiTor  in  the  latter  synem,  whidi  error 
would  be  extinguished  whan  the  control  was  re- 
establiihad.  Another  feature  ot  tha  Qreenwidi 
clock  might  also  bs  objected  to  in  the  21-honr  dial. 
Others,  however,  might  ui^e  that  it  would  be  an 
Invaluable  means  ot  educating  tha  public  in  the  new 
Domendature  of  the  hours,  which  we  have  practi- 
cally decided  to  adopt  in  the  near  future.  With 
thapreaeut  far-away  dials,  any  oonversion  to  the 
new  systom  is  out  of  the  question  :  it  would  only 
make  contusion  worae  confounded.  But  witn 
docks    that    we     Can    approach     and    read     like 


to  keep  to  the  old  form,  though  it  might 
conceivably  be  expedient  to  do  so  for  a 
time  for  other  reasons.  But  now  for  another 
matter.  Ai  the  proposed  docks  would  be  readable 
to  an  extreme  degree  ot  precision,  it  might  be  said 
that  they  should  be  provided  with  second  hands. 
That  would,  however,  introduce  a  difflcolty  in  an 
electrically -corrected  dock,  and  furthermore,  all 
the  substantial  advantage  can  be  got  anoUier  way. 
It  the  dials  were  IBin.  in  diameter,  as  they  should 
be  at  least,  then  the  minute  marks  are  very  nearly 
lin.  apart  Now  it  these  spaces  were  subdivided  in 
anmiroir  ring  outside  the  minuto  ring  into,  say,  six 
or  ten  second  spaces,  and  tha  minute-hand  sharply 
pointed,  it  would  be  posmble  to  gat  tha  time  prettv 
well  to  the  nearest  second.  With  regard  to  the 
movement  of  the  proposed  clocks,  its  character 
would,  ot  course,  depend  upon  the  system  ot  con- 
tral.  It  a  daily  correction  only  be  allowud.  prob- 
ably a  seconds'  pendulum  and  a  weight  ought  to  be 
used.  But  there  would  be  no  difficult;  in  luranging 
for  the  hourly  control  in  many  planes,  and  thui  a 
very  inexpensive  dock  of  tha  spniig  dial  ^pe  would 


prejudice  prevail  in  rigard  to  media 
a  standing  proof  of  thli  In  the  hotnox 
the  praatice  aooording  to  wtiah  la  a 
section  ot  the  medicU  profesiion,  while  fag 
seotiOD  it  Is  regarded  at  mere  humbng. 

Tha  Intemal  madidnea  which  I  wonld  ngatd 
myself  a>  being  really  benefldal  are  the  gMttla 
purgatives  taken  In  sduU  dos««  to  raliava  ocetlvft- 
nesa,  and  lime-water  when  it  ia  neoeMary  to  pradooa 
tha  oppoelto  effect.  I  am  eonvinoed  mt  nothing 
equals  lime-water— when  taken  bsah  and  qulto  free 
fnim  any  solid  lime— tor  relieving  grldinB  and 
diorrhma,  ai  it  alwayi  hai  the  effect  Si  hMdeaing 
and  solidifying  the  dischargei  from  the  bowela,  tluu 
having  the  oontiary  action  of  pnrgativek  Then, 
tor  Fiternal  application  on  an  inumed  skin  ^nd 
the  like,  I  am  eonvinoed  that  the  new  pmdoo^ 
lanoUne,  Ii  the  belt  lor  this  purpose,  and  that  it  ia  ta 
be  preferred  to  vaseline  and  all  such  othara. 

An  Bx-Apotbaottry. 

WIlUSTIBaT  KAOHXHB. 
r333.^:>.1— I  A3t  sorry  to  find  that  my  iai)nitiaa 
disturbed  the  equanimity  oi  "  Video." 
Uy  "difRoully"  ia  how  to  fix  seeurelr  tha  20tn. 
plates  of  the  madiine  I  am  making.  Aa  I  only  had 
my  attantioa  for  the  first  time  directed  to  yaw 
valuable  work,  the  Enolibb  Kbohavio,  In  Noram- 
'-— last,  I  have  not  had  the  advantage  of  seeing  tha 
'■^otuma  given  In  the  back  numban,  and  have 
seen  a  wimshucit  machine :  banoe  my  entire 
ignorance  onthe  subject.  If  theplates  vmemada 
of  trail  instead  ot  glau,  I  could  readOj  ae*  how 
they  might  be  "lerewed"  On  tothebosaaa.     " — 


mate,  a*  teoommended  ij  Mr.  Bottsne,  in  tail 
uaefnl  little  work  for  amateur  medianioa,  ooold  be 
depended  upon  to  aacnre  plate*  aa  large  aa  I  hare 
indicated.  One  trit  ot  comfort  I  derived  boa 
"Video's"  Dommonication  (p.  131),  ai  haMyi,  "I 
suppose  the  discs  can  be  larger  than  the  bosses,  at  I 
actually  mode  mine  much  larger — viz.,  diaas  2<K)l., 
and  basses  SJin.  diameter.    So  tar,  I  was  right,  It 

As  I  seam  to  fail  to  make  mvself  nndentood  hj 
those  ot  your  oorrespcndents  who  are  authorilia*  fit 
Wimahnnit-madiine  making,  and  aa  I  eactainly 
don't  understand  their  rapBea— aa,  tor  instanea, 
"the  disc  van  be  screwed  tlirough  the  part  that  does 
not  cover  Rlaas  " — I  must  be  content  to  find  ont  Iw 
experimeni  the  best  way  to  fix  the  glam  plates.  I 
am  happy  to  say  that,  except  doing  thia,  I  have 
been  able  to  make  an  efficient  and  handtimwl 
machine  such  as  Mr.  Wimshurat  himself-^eould  he 
see  it — would  be  pleased  with.  W.  B. 

LAHIBBH  FimONa. 

[nS3o3.]— Ws  are  told  in  the  editorial  oidnmn  that 

"  Everyone  should  write  what  he  knows  and  aa 

much  as  he  knows,  but  no  more."  Surely  the  writer 

on  LantcTn  Pinions  is  writing  more  than  he  knowa. 
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^^m 


L_^ 


^ 


B 


■i«iliA  fea^  «c  rtop,  br  diMDi  of  whioh 
•f  fennkr  Am*  mh  Twioos  laogtfai  nut 
iMfe  Wd  fertma  H,  ud  aiuUur  hook 
■  fa  M*  ct  «•  bolM  V,  u  ihowu  kt  M. 


._ Whui  It  li  DM  nqnired 

taMtl  4uma,  m  Aown  in  fnU  Sam,  MoticiD 
■MteOMlDB  of  Iba  baook  dm,  and  when 
iftkl^MiihMibMrniu  dotted  line,  the 
*-S  ij  tfaa  iqfUM  pieM  of 


^Jbi*I«B. 


Pn>tt«  fo^crvitch. 


■dTiatrt  oo  Utbs  m&tten  u  to  the  utilitj  of  thi 
following  :  I  UQ  taking  u  an  Bxunple  ft  6In.  oeutre 
latha  with  a,  sepu-ata  ilide-ieit,  kud  tbe  headatook 
fitted  with  back-ge*r.  It  wenu  to  me  tfakt  ■  Utha 
of  thia  kind  could  be  uuda  to  torn  work  bolted  on  a 
faoe-plate,  (u  ezeeading  that  whioh  the  cantrea 
will  take,  by  taming  uie  headttnek  Tound,  tliaa 
bringing  Uie  taandrel-nnaa  oTcr  thu  outtide  of  tbe 
left-Dand  ataudard  of  latbe,  and  laaviug  apace  foi 
faoa-plate  down  to  acre*  oeatre   of  cnuik-aile, 

?'Ting  a  deal  more  loom  than  a  lathe  with  gap  bad- 
he  ^7  ■Itaiatioii  ii«ceaai7  In  dilnag  la  to  pro- 


vide a  ongar  belt,  at  tba  rehitiva  poaiUona  of  tba 
[lalleya  are  attend.  In  tbia  cue  of  ootuie  there  la 
no  bed  to  anpport  the  reat,  bnt  thia  nan  be  eoto*^ 
by  pTOTidiDK  a  caat-inoi  pulai  thehelirhtof  thafaed, 
and  ailding  in  Ught  iron  gnidae  on  tbe  floor.  On 
Ihis  pillar  the  ahde  real  i>  flied,  and  will  do  fta  work 
as  well  ai  it  on  tha  bad.  Tbe  pxpenae  of  thiaplllat, 
I  am  Bare,  would  not  be  aiijthlag  like  Utat«(* 
lathe  laige  anoogh  to  do  work  oTatL  or  Boteta 
diamater,  and  ;et  by  thii  ananfameBtkanaUlallM 
will  do  work  thii  aiie.  Tory  often  ■Bataua,  a^ 
e*«n  amall  ahopa,  are  not  able  t>  aat  np  two  laSMi, 
■a  the  large  work  in  tbeae  oaaaa  la  i«t;  mm. 

JLX.  P. 
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,  2fL  In  dkmrivr.    Tha  i 
d,  ia  to  nsld  thntUiog,  g 


■  audi 


■  ana  an  iadai  wHl  ngnlate  Uia  llow  ot  gii. 
M-pi|ia  bajond  tha  tap  m^  bs  iin.  diametei, 
ft  Maaeh  iiipa  to  th«  Bouwa  tianiai.  The 
iMMDt  tnbe  mathod  ii  mvdi  tlia  boat  and 
art,  Mnaoially  in  toall  taginaa.  Withtsgaid 
I  dEstA,  A  ia  ths  nd'hot  taba  with  Iti  ontci 


(bqgad;  B,  aUann  oi  cMiog;  C  la  a  round 
ipM  which  tha  tuba  B  ia  faatenad  by  mouiB  of  a 
■aw  «■  ■•  to  ba  aaulj  ramoTabla ;  D,  Bnswn 
■  iXBaiibolaa  tot  dnn^t;  F,  air-bolaa  in 
fr;0,  tu:  H.  buk  of  nluidar,  in  whioh  tha 
dMcmt  tnlia  A  ia  aonwM.  nia  miztnie  pao- 
Rto  tha  tnbo  l>  ignilod  by  it,  can  baing  taken 
0  oTarhait  tha  tnbe,  or  it  mn-  be  niptorad 


_   „  Itmold 

Mar  Id  pnt  the  munet  in  ihunt  with  one  of 
mda,  Bsd  wind  it  witli  a  Mtbal  Snai  wlra  (not 
i),B>r  Ho.  IB,  10  a*  to  oat  more  ooili  on,  and 
r  to  the  con.  This  woud  probably  giie  yon 
Bfoidta  power.  S.  Borram. 

ass.]— BleotrlcnL-UM  No.  18  B.W.Q.  wiie. 

bnt  awit4di  for  yonr  parpOH  ia  an  Drdinary 
niih.  If  yon  mnit  have  a  awiteh  that  will 
In  "on,"  anoidinaiybraaa  aaah-tnatenBT,  with 
rite  from  faftttery  connected  to  one  put,  and 
rice  to  lamp  oounectad  to  the  other  part,  will 
laTBiy  good  awiteh.    In  Mrica. 

R.C.  ROYLB. 
i8M.l-Kleotelo»l— (1)  No.  18  or  20.     (2)  I 
B  ikatdi  of  simple  awitoh,  which  can  be  mnde 
Hall  wooden  baie  with  a  bit  of  apriogy  bran 


/     j^ 

n 

miJ 

.-_  -_  L,  adnkwiDg-plD  forthe  CO 
••  ordinarj  eonw  for  the  atop  8,  ai 
poat-olDoB  tuidiog-aerewi  for  the  ts 
B.    nie  baUsciw  ahoold  bs  Id  tail 

8.  BoTTOm. 


B8B.>— maofala  B«lla.— I    ah 


ahonld  aay  that 
^  ai  to  be  eatiiy 
Woold  ooit  mon 
nia  advautage* 


of  tha  indicator  ara  that  there  ia  leM  chanoa  for  a 
miitake,  and  that  it  ahowi  which  bell  hai  been  rang 
after  it  hiia  atappad  ringing.  The  20  wire  will  do. 
Uaa  thisa  No.  2  Laclanidil  celli  in  leriea.  It  yon 
dedda  to  nie  the  fire  belli  you  might  tue  ordinary 
balla  tor  1,  2,  3 ;  for  4  nae  a  baU  that  atiikca  on  ■ 
win  gong,  whilat  6  might  atrihe  on  a  thin  wood 
box  :  01,  matead  of  a  ball,  jou  might  uaa  an  eleo- 
tricU  trumpet.  R.  C.  Rotle. 

[T68O0.]— Battery.— Um  a  weaker  iolution  in 
poranapot;  loz.  more  &dd  in  onter  jar.  LeoUnchi! 
zincs  aie  not  anitable  tor  thia  battel;.'  You  ahould 
un  a  round  lamp  of  zinc  about  Iin.  thick,  and  ol 
indi  diomator  >B  will  Jost  go  in  poroua  pot ;  in  the 
centre  of  thia  fix  a  thickly  inai^tcd  wire.  Fieai 
the  line  to  the  bottom  of  porona  pot,  and  ponrin 
enoagh  meroor;  to  cotbt  it.  Keen  the  iolntion  in 
tha  poroua  pot  higher  than  that  in  ths  outer  jar. 
U.  G.  lioYU. 

.   «ehT 

iin.  thick.  Drill  a  hole  in  the  oentre  of  each  bloCK 
in.  diameter ;  cut  up  tame  22  B.W.Q-.  bottling 
wire  (aame  aa  uaed  for  lemonade  botUei)  in  lengths 
of  2Jln.,  pack  tha  holee  in  the  blooka,  one  block  at 
eaoh  end  of  the  wire,  qaite  free  and  tight,  and  lolder 
the  anda  and  lile  aU  down  lerel  with  the  blocki. 
Now  cat  a  atrip  of  nawipaper  llin.  wide  by  about 
3io.  long,  aoak  in  melted  pualnD-wax,  and  wi»p 
tightly  ronnd  the  wira  coil.  Now  bore  a  amall 
hola  in  one  block,  j  oat  above  the  pB|jar,  for  ana  end 
ol  the  primary  wire  to  come  through.  Nov  wind 
on  five  Uyaia  of  No.  2i  B.W.Q.  aingle  lilk-ooTervd 
wire  (you  will  &ud  loz.  is  about  thequanti^ra- 
quired)'.  When  Uie  five  layaraara  on,  bora  another 
imall  hole  tor  tha  other  sod  to  come  througb. 
Leave  about  a  foot  of  the  wire  at  each  and  pro- 
jecting through  the  blocka,  which  now  coil  up  into 
naat  beliiwi.  Another  iCrip  of  paper,  like  the  fint, 
well  panffinad,  Bbonld  be  laid  over  the  primai; 
wiro.  Now  dnll  another  amall  hols  Juat  above 
Ihla  paper  covering  tiie  primary  wire,  and  pan  one 
end  of  the  aeoondary  through,  and  oommenos  wind- 
ing the  aeoond  over  the  am  aa  even  aa  you  can. 
One  onnoe  of  So.  10  B.W.U.  forma  thia  aeoondary. 
Whan  the  wiie  ia  all  on,  drill  B  bole  for  the  end  to 


giTiB  form.  The  following  mninden  m^  be  of 
uee;  Sin.  B  ooe.  C  ■*■  vn.  C  ooa.  B  —  iii. 
(B  •>■  C)  -  DD.  A.  Hie  axpremion  for  ooa.  C 
in  terma  of  tha  aidea  will  alao  be  required  :  alw  th* 
area  of  the  triangle  —  }  a  e  iin.  B.  A  mn^  timplor 
reiult  than  that  given  in  the  query  will  be  obtained 
if,  inalnul  of  pntunfc  ain.  C  tor  B  and  iin.  B  for  f , 
we  put  £  f or  B  and  i  for  q,  which  we  ma;  do  ■• 
ahown  above.    In  thia  way  ws  get 


X  and  1/  within  certain  limita,  we  ean  find  e  ;  at. 
given  any  two.  ws  may  And  the  third  variabla.  Of 
courae  the  linuta  ma«t  be  inch  that  the  three  toroaa 
will  meet  within  the  triangle,  or  on  one  of  the  aid** 

'"stSi.  "  M.I.C.B. 

[76901.1 -BtaUcaJ  Problem.— 

BD-i,CE  -y,  AP  -i 
Rqnatingths  lami  of  the  momenta  about  B,  A,  and 
C  to  aero,  we  have— 

Pi-t  Q(y- (I  coa.C)  -B  (£-:)- 0 (1) 

Q(i-y)  T  P(5Coa.B-a-J-B=-0 (2) 

K(^- tooa.A)  +  Qy-P{«-l)-0 (3) 

From  which  we  derive — 

P«voa.B  +  Qi  =  Qacoa.C  +  Rr; 

■  RicoB.  A  +  Pv 
.-.  Peoa.B4-Qooa.A-R>0 
Pooa.C-1-Roos.  A-Q-D 
Qcoe.  C-hBoa«.B-P>0 

.-.  P  (001 


A  +  j, 


P,  Q,  R  from  equation  (I) 
(y  -  u  coa.  C)  Bin.  B  -  (e-z)  on.  C-l> 
■io.BooaCi-i!  110.0 


*-*•*(•„ 


le  through, 
ihan,  hdd  di 


mueei 


, down  by  amall  round-headed  acrewa, 

•CMwedoarafully  into  the  blocki.  Be  aura  that  the 
wlrea  are  carefully  HT"1ltf^  from  each  other.  Ilia 
coil  ia  now  complete.  A  amall  ^uece  ot  coloured 
paper  patted  over  the  wire  will  give  a  neat  appear- 
anoe.  Join  np  the  primary  wire  through  the  nuoro- 
phone  and  battary,  and  the  Moondary  to  tha  line 
and  return  wirea.  If  the  con  ii  well  made  and  the 
transmitter  ia  in  good  order,  it  ahonld  anawer  well 
for  about  two  miTDs  wiUi  two  No.  2  Leolanobe  eella. 
If  you  cannot  work  from  above  diieetiana,  advartlaa 
your  addicM,  and  I  ahall  be  glad  to  further  adviae 


Tbi*  oondition  cxpraaHa  the  faot  that  the  thiia 
torcea  meet  in  a  point.  For,  taking  B  a*  origin  of 
oo-oidiuatea,  the  equations  to  the   three  liuaa  al 

X  •■  X 

Xcoe.B  +  YBiu.B-c-: 
Y-!,dn.C-^-^^CX---yoo.;0) 


X  (on.  C  ooe.  B  -f  ain.  B  cm. 
-hsia.  Beat.' Cj-t-Z  Bin.  C->< 

or,  X  tin,  A  +  V  sin.  B  +  Z  i 


[70901  .]-8tattc»l  Problem.-On  tha  line  ro- 
presentinK  the  direction  ot  preaaore  R,  cut  off  a 
rKirtion,  F  R,  to  any  acale  to  repreaeut  the  preaiDre 
R ;  from  F  draw  a  horizontal  line  outwards,  and 
from  R  drop  a  patpandicular  on  it,  then  the  por- 
tion cut  off  will  be  the  horizontal  component  of  the 
force  R  ;  alao  the  angle  at  R  will  be  equal  to  the 
angle  U  of  the  tn'angla,  haocs  tho  horizontal  com- 
ponent will  be  R  sin.  B.  In  the  aame  way  the  hori- 
zontal cnrnponent  cl  (J  wiU  be  Q  ain.  C,  and  aa  the 
pieUureB  are  iu  equilibrium,  theee  two  mutt   be 

•        .    The  equation  in  the   aecond  part  ot  the 

query  is  rather  dumiily  eiprsBMd :  The  simpleat 
way  to  pTOVB  it  ii  to  take  momenta  round  D.  Pro- 
duce F(J  iowarda,  and  draw  a  paipeudienlar  on  it 
from  13,  call  the  length  of  tha  jjcruendLCuiar  r,  do 
the  jiima  tor  Q,  calling  its  perpendicular  q,  than  by 
the  law  of  momenta  ws  have  R  x  r  —  U  x  f . 
From  what  we  have  already  proved,  we  may  put 


ain.  C  for  R,  and  ain.  B  for  U,  then  putting  tor  r 
and  7  their  values  in  terrai  ot  x,  z,  and  tha 
aidea  and  angles  ot  tha  triangle,  we  get  ain.  !C 
W-  :  -  XOM.B]  -  sin.  B  [«  ^  (a-*)  ooi.  C]. 
This  isto  be  multiplied  out,  and  a  little  iogenni^ 
will  enable    you  to    put    the    equation    m    the 


[78902.]^- Bleotroatatlo  AltemAtora.— 
ia  no  particular  reason  why  altarnatiiig  inl 
machiaea  should  not  be  luea  for  the  pruduotion  ot 
economic  electric  correuti ;  bnt  there  appear  to  bt 
great  difficulties  in  the  detaila  ol  construction  of 
'  machineB.    The  potential  which  can  be  uaad 

-''Ily  ia  limited,    hj    the  coat    and  nett 

if  inaulalion  of  oabduotura,  to  IWiOOl) 
volte  at  moat,  at  whioh  )  ampbra  would  requita 
lOOU.F.  To  obUia  thia,  bath  the  iuiulation  and 
inditdug  anrfacea  In  the  maohine  would  have  to  be 
very  la^e,  and  then  is  file  great  objection,  that 
the  hi^  tension  oeoonina  moving  machine,  while 
in  aU  ue  vei;  high  tension  experiments  that  have 
been  made  (except  that  at  Depttord)  low  tension 
currants  have  been  produced  dnt,  and  than  con- 
verted Id  a  staUonarr  traostormar.  There  is  a 
further  objection  to  the  Wimahunt  alternator  tor 
produoingaltaiDBtingcamnt — namely  tho  slow  rate 
of  reversaL  It  leversea  at  each  three-quarter  tuxD 
only,  M  that  to  get  30  oomplele  altsrnatioua  per 
second  it  would  have  to  make  2,700  revolutiona  per 
minute.  Although  it  wonld  have  no  advantage  over 
ordinary  eleotm-magnetia  machinery,  I  see  do 
reaioa  why  an  fdec^Mtatio  altanator  should  not 
be  made  on  the  same  paindples  as  eleotro-magneUe 
alteinaton,  and  I  have  lately  made  an  sxpenmaat 
In  this  ditMtton,  taut  without  uy  suooass.  I  fixed 
six  tinfoil  acgments  on  one  side  at  a  vaisiahed,  tUn 
ebonite  din  Gin.  in  diameter,  and  oonneotad 
altemate  ncton  to  two  tinfoil  rings  thereon,  m 
llustrated.    Thia   disc  wai  rotated   near   auothw 

Burfaoea  ot  the  two  diaoa  being  placvd  outiidei  aa  in 
the  ordinaiy  Wimihurst  ma(£ine.  The  two  sets  of 
aectoi*  on  Qie  fixed  diso  ware  k^t  barged  by  eas- 
neotions  with  a  Leydan  jar,  to  as  giMt  a  potential 
differenoe  aa  possible  without  spaAing  aonsi  Ik* 
space  (iin.)  between  them.  Two  at*tionary  bniahos 
made  contact  with  tha  two  rings  on  tharotatina 
disc,  bntno  effects  at  any  kind  oouJd  be  obtainea 
from  tenninala  connected  with  theee  bruibes.  TUa 
reanlt  is  perhaps  due  to  the  inns  unooated  suifaM 
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ha  cokting*  on  it«  170930.]  —  AltArnktliiK-Ounreiit  Syskmo.—  tba  diTidiag  Una* :  bnt  U  not,  tmka  it  ont  1ir  Hi^ 

9  machina  with  the  Calculate  how  maDj  ;atd*  ot  aetiva  wire  joa  have  tha  OQttiiiK  edga  of  a  ihaip  fcalta.    II  Uu  msUhl 

ita  ooatad  lorfaoe  on  the  Bnnkture.    Tbn,  pnanoiiDg  that  you  haie  cucla  Ii  oal;  not,  why  sot  atraighten  it  brtma 

a   Biad  diao.     Tha  apropcrlj-axdtad  Osld,  jun  ma;  reckon  (roaghly)  two  pieoiB  ol  haid  wood,  rtilUng  tha  npuriM 

-  JtD.,  owing  to  tha  on  gatting  one  volt  from  aaoh  jaid  of  the  armatora  with  a  light  oaroenter'a  hsoniar,  and  &aia£  It  <t 
lo  tha  lotatiDg  diio,  wire  ekch  time  a  pair  uf  th*  oppouns  dawi  paai  in  on  an  anvil  ^    It  the  dtela  haa,  boworer,  banoa 

ot    thii,  no  ranilta    tcoot  ut  it  at  an  angolai  velocit;  of  l,2e0(t.  par    '■bnckled,"  pnL  it  apart  at  the  namwa^paiinl 

—  1..  J  — minnta.    Multipl;  thii  nnmbar  l^  the  Dumber  of   it  will  probably  aat  atnlght ;   It  It  doaa  not,  1  ■■ 

I    pain  of  olavs,  knd  yon  will  get  approiinutely  the    afraid  than  ia  no  other  wmj  to  impmre  it. 

Toltaga  ot  the  maoh^a.                          S.  BOTTOSS.  H.  S.  P. 

[76931.] -Bulphiurle  Acid  fn  BoUera.— It  tbia  [TOgiS.I-Bleotra-lbciMta-— If  yanBeaa  Itlh 

1 —  i 1: . 1 boileri,  each,  maie  them  from  aott  iron  bare  lin.  diaaMv, 

_..._  ,o,._    ,___  i__..__.. —  otlett«n,  with  tha  l» 
bblna  inaide  mda,  1>"~  - 
1,  3iin.;  ganga  of  1 
r  ot  nine  larjte  ue  doi 

._ , ._l  be  beat,  unlM*  tha 

nraaantin  vary  amall  qoautlty,  it  cannot  beaeiioiialy  danger  ot  their  being  upeat  ^  if  id,  try  twdTataipit 

bjarioni.                                                        L.  T.  aize  dry  cella.                                     B.  C.  Bom. 

[76932.1— Snlpburio  Acid  in  Bollera.— How-  [7e912.]-l[(dlcaJ   OoU,— To  Ub.  Boror.- 

BTcT  uull  the  qoantity,   it  ii  decidedly  inj  niioua.  You  caooot  do  what  70a  require  with  the  fcam  d 

and  ahonld  baceutraliied  by  the  addition  ot  a  imall  bobbin  giien  in  mj  book,  alnoa  that  haa  a  monlh 

quantity  of  alkali  or  alkaline  earth,  ai  a  place  ol  aeeonda^  bobbin.     ParafBu   p*par   t«   made  If 

whitiDg.     Aa  to  the  manner  in  which  free  aul-  melting  paraffin  In  a  flat  diih,  and  Kwkint  *a« 

K'  uiia  acid  oould  be  produoed  ipontaoeonily  in  the  of  paper  thareia,  han^g  up  to  dimin  aad  ooal 

Her,  which  tbeqaetyaaamato  mdicata,  it  iiaoma-  ana  flnajly  ironing  ont  Between  blottlBg-paf;  A' 

what  remarkable.    I  ahoutd  think  it  moat  reault  pint  eall  will  be  quite  nffiolaDt  batt«iy-paw«l*  j 

trom  tha  decompofition  ot  aome  aulplwteot  am-  your  ooU.                                             S.  BOTTon.     1 

monia  in  the  water  b,  the  action  ot  the  h^t  nm3.]-J>miu»  VfMwf^.-Tbm  irnMm^] 

A.  1^.  a.  ^Q^  ii*gatiT«*  Me  mnoh  denaai  than  ottwn  ii  tarn  j 

S3936.]— X^uap    Beelatanoe.— Such   lampa  it  tha  fact  that  the  lonfv  yoa  keep  yonr  plate  in  Ol 
_     _      ghaffidanoy  wooldhBTcreaiatanoeaafabantSSO  deratoper,  the  more  dent*  it  gate.    Tha  tauMi. 

Si^ria^^SJ^.  r^    ^  ^?^^  "      ohm^l90ohm.;acd95ohm.reipactiTal7tor8,18,  tore  oTlhe   deretopw  •»«  »^  to  do  wiStC 

S^i'^f?^'       I    j^_^^-      .1,  .  ■  J^  J   f   "ndSacp.  atlOOTOlle.    At  60  volti.  the  reeiatanoea  rapidity    ot    dvrdmmaDt.      Wh«a    n^  Mi 

^^lJ^J^J^^       Z^^i^      ^^"^^"1    wonldbihaU  the  above.                   R.  C.  BOtlb.  it^g^    Klu^^nSewot   tlmaa.^  «■ 

the  oontaota  Di  a  donble,  which  aot  aa  a  two-part  _i.4_  -,..... ■  1  1  11 1. 

oommntator,  to  reetity  the  onnent,  there  ehoudbe       [  76935.  I-Lmop   Beeiahuioe.  -  The  reaiatance  ffST'rtS^nSlr^tT^S^  iSfa  iSK 

pennanent  abiding  oof^taota  by  weU  in-ulated  ring.    olanS,   f6,    and    32o.p.   lamp  ot  100  volt,  would,  ^1^1'^'^-"^' 5!^S?Sw  J^„  J?^ 


'    power,  larger. 


ml^t  drive » dynamo  that  would  anpply  20  anoh  P""™! '■^™-                                           3.  ovaxvks.  .       f„i^fig„.^Yvriiej»idiia  potaah,  igr.;  bm 

lampa.    3HP.  would  Ught  about  thitty-fiva  lOc  p.  [T6936.]-BTokaii  Dental  Plata.— There  ia  no  tox. ;  water,  2ai.    Place  your  nuatfve  in  thia aJ» 

110  volt  incandatemit  lampa;  but  U  your  engine  ia  known  mean  a   ot   eatittaetorily    mesdlnf   broken  tion  until  anfBciently  reduced;  follow  wftkaapai 

a  3HP.  nominal,  it   woold   probably    wbrk  up  to  vulcanite:  but  a  dental    plate    which    braaka  aa  waah.  BItateninprintaareTeiyotteDdBBlaadW 

nearly  fiHF.  at  blah  apeed,  and  would  thni  light  deeorlbed  by  the  qneriat  ia  not  fitted  oroperir,  and  enoe  in  the  tamptnture  of  the  vuiOM  acUiM 

M  limpa  eaaily.    Conneat  voltmeter  in  ahunt  aoroM  if  he  ia  gobg  beyond  tha  reach  of  a  denttrt  he  had  through  which  the  printi  bav*  to  paM.    ThafM^ 

miM-that  ia,  oneterminal  ot  voltmelar  lo  one  better  have  a  metal  plate.    Sofartrom  the  proeaM  to  a  great   extent,  be  anlded  by  aft«  toafafi, 

tominal  ot  dynamo,  the    other  terminal  ot  volt-  ot  mending  vulcanite  being  "  neither  expennre  not  immeraa  print  in  a  aolntlon  of  three  uaOnMll 

meter  to  other  tarmmal  of  dynamo.  difflimlt,"  aa"Hamut"  aaya,  it  cannot  be  done  in  apitit  and  one  part  water  ;  or  wiothai  meftcihtl; 

B.  C.  EOTLK,  ■  aaliatactory  mannar.     It  can  be  bodnd.  «ld  a  litUe  bora*  to  the  hypo.                         K  & 

[76«)8.]-LlmeliiUiBBye.-The7r™aropBr/ii(  -tmi^ -i    »    ..        ti     »  ,  ™  .       if^^^l..       [7G9M.]-Orlmi»ed  8k»t«.-The  ttah  iaiBofc 

WorU toi  Augurt  gave  the  following  eitraotfrom  ,.  f ^^^  }-Brok^ Dent^  Plate.-' ■Hermit"  ,ktno,d  and  cuta  made  in  it  with  a  knife,  wUSi 

the  JV™  i'oi-k  Jf,«ftcal  Timtt  in  re&rence  to  tha  *"  '?^/?'  nntortnnal*  witt  hia  dentnre,  and  I  ^^^  ..  orimpiBg."     Some  wliten  in  O*  Ml» 

limethrowninthelate  Mr.ParneU'eey«er-''The    *^  >^g^Tf''7^?^.f*>>^^ *^»  _      _      „      . 

local  pbyaiciau  applied  oil ;  but  thi.  wm  ot  little  '*""*  *"  *"  '*-""' »"  '''-  ■'"«• 
banaflt,  trom  the  tict  that  the  aeoietiou  of  teara 

preventa  oil  trom  coming  in  contaot  with  the  in-  ,....■»..-..»„        «...  -                ......  r- 

flamed  (art aoe.    Had  the  dootor  uied  a  aimple  aoln-  "";    ""  ™*  ^„™^     Hermit     ■  «>mewhat  dog-  "  aniBlty  "  ot  filiating  -  ™=. 

tion  of  augar-and-wBter,  it  would  have  aiSTd  Uke  "'^^f- .^ *f"i^ ''^■S'^^f?^?"!'^!?"  contraef-that  ia  aU.    The  fiah 

(Hgic  in  ^thing  tha  pain,  and  ovart»ming  tha  ?"""  ?*.*~'r^::?^8  "?  »" '^*"i '^  •••  !»■  Ing  pain  at  the  time.                                       o.- 

injbuL"              D          ••      1                   Fkbb™  to  get  hie  materia],  iuch  aa  mbbar,  wax,  atuooo,  &C. 

^37,  .,                         ^                         «™u».  a,„tad  that  he  haa  aU  theae,  he  would  not  be  able       [TOMO.l-Btaotrlo  Mehtin*. -Quite  poaUh 

[70916  ]—ItidnatloD  Coll.— T«o  layera  ot  the  torepairitin  a  manner  to  be  wmtoitable  in  the  bat  expenaivB  to  maintain.    If  yon  uae  SO  nlC 

?:,*•  "^,  *'°  ^'■Jf*  °'  1^1^  ■  """  IU>  °P  to  ^>  mouth ;    meet  likely,  indeed,  he  would  twirt  hia  lampa,  taking  two  ampa.  each,  yon  wfll  waot  *. 

2ito.  Willi  the  JO  a.     No  counaotuin  between  the  plate  (wbidt  ie  eaaDydone),  and  then  it  ia  of  no  leaat  15  cella  in  aconmnhitor;   ai  yon  aw  «tM 

coila.                                                  B.  C.  BOYLi.  qm;    it   won't   fit  the   mouth.     I  would  adviae  platea  in  Mch  cell,"  than  every  plats  mnathavt  V 

176S2S.J  —  Bleatrto-I.aiup    aalcnlatlona.  —  "Hermit'*  to  abandon  the  notion,  and  place  hia  antlve  anrtace  ot  IJ  aquare  feet  for  every  ho«p> 

TonTCalcnlationaanoorrect;  volti  x  ampa.  -watta.  1°^  "ith  a  qnaliSed  dental  nrgean,  and  have  it  want  the  lampa  lit.     The  bait  battery  fordunlM 

An^oienry  of  3 '5  watta  per  oandle  only  retam  to  repaired  in  a  proper  manner.     Farbattaptopay  lOt.  theae  cella  would  be  the  "  Upward,"  tor  vAfikZ 

bigh-reeii'^.iicelampaot  16c.p.  and  upwaidj.    The  and  have  a  good  job  than  apend  £1^  and  have  hia  beliava   King,    Maadham,    and    Co.    an  tgaidi; 

amall  lampa  you  apeak  ot  will  probably  take  about  o""*  apoilcd.                               Dxstal  Studeitt.  briefly,  the  oell  ia  a  donble  one,  zinc  in  panmaf^ 

5  watta  per  cindle,  or  even  more.     By  teating  by  [76936. l-Brokwi  Dental  PUte.-"  Hermit "  '"*  chloride  of  zinc  eolation  ijf  ""t"  "J  *• 

photometer  Hgjinat  a  atandard  candle.  wiU  find  the  repair  not  lo  eaay  aa  ha  thinka.    The  **'^°"  P"**"  P"?"?  "P  ^.?  '^^^  CMboo,  ad 

B.  C.  BoTui.  two  parti  mJtIt  be  pat   to^er   with   abaolnta  •^'^  J'"-  ..^   '"'^   I"*'  ?'  °"|f  J"  *21 

[76fl22.]-Blootrlo-l*mp  Oalonlationa.-The  «-T^ «d  hdd  £n«i^^  d^S^  TretortX  Zk^'g^^U^Sl - 

aniwerbrour  aateemed  oorreapondant  "J.T.S."  are  beddodfinplaaterrfPma  hi  the  lower  part  o(  :"KZMri;w^tch  are  ™u^          B  CSttM. 

(A.M.ia.E.),  roquirea  in  the  portion  inwhiohhe  ajpiiunetal  flaak  qwoially  made  tor  the  pnrppee.  •utomatc  awitch  are  required.         B.  t,.  Hon* 

rnakt  of    9  volt  100  ampiraa  aa  being  abaurd.a  When  the  pUaferia  hwrd,  the  broken  pUte  la  Utted       [709i7.]-Bleotrlo  flpark.-Why   not    na*  » 

IfttU  qualification.    It  la  abaord  if  one  attampta  to  away,  and  the  broken  parte  out  away,  leavuig  the  miall  lofluaDca  machine  V    One  of  theee,  drinalT 

utt  Umpe  having  a  high  reaiatanoa ;  but,  ol  ooorM,  mnacai  laogh  and  carsfullydovetaiied  to  hold  the  .  cord  from  ahaft  of  engine,  would  give  aU  fl» 

if  the  lampa  were  ot  the  low-rMiatanoe  Benttein  mw  rubber  tor  the  jamt    Hie  rough  nirtaoea  are  aparke  you  want,  and  the  palling  ntond  of  englna  In 

type,  Uw  theotetloal  amount  ol  light  oonld  be  got  t>>«o  P>I>>t«d  ovarwith  a  Mlutlon  of  dental  rubber  .tart  it  woold  alao  atart  the  machine  qieifckg- 

jnrt  the  nme.                                      8.  Bomurs.  ^  ohlorotorm.    When  thia  ia  thoroughly  diy,  the  Aabeatoa  ia  a  fairly  good  inaulator. 

f  Tiain.r  1    Ts^ .   ,         r,     M,                        .  broi™i  pl***  •od  plaiter-bed  are  alowly  and  care-                                                             B.  C.  Bon& 

[76827.]-Detonnlnln»    Oaixdle  -  power    of  (nflv  hwSdno  ow  a  waleir  larthto  abont  180"or                                                               *                    - 

Dynan»>.-Hultiply  the  volt,  by  the  amp«ma  (thia  m'^ixAtL^c^^i^^^^tM^jt       [7691B.]-OptloaI  an«.Hon.-pe    ■aU*«tjl 

giveethe  output  ot  the  dvnamo  in  watta).    Now  „i„(„il,   ^^   ^y   SSrf  i^^  d2t3  perleotor  aiact  diftarentiala  wlllbeft«mdh6«««» 

aivide  Una  number  by  3  S,  which  conatant  la  tha  mbber.    The  nnper  jirt^Uie  flaak  ia  then  put  on,  ''J^^!^"^ ^^'"^^  \J-*^r^  iJ^Tff 

number  of  watta  required  to  gira  one  candle-power,  and  the  whole  fl5ed  in  with  plaat»  ot  Paria    the  than  that  the  tnnctum  can  be  obtained  l»y  tha  *»• 

Uie  lampa  having  a  voltage  the  eama  aa  that  of  the  ud  pnt  on,  and  the  flaak  aoreifad  up  with  a  aDong  l«r«ntiation  c*  another  InnotKm  ontalnhw  (be mW 

dynamo.      In  yonr  example  12v.   x   4a.  «  48*.,  damn.    It  ia  then  vlaoed  In  a  ateam  vnlcaniter  and  "jrobola,    (2)  The  ezpreaaionaifz  .«  ;3iry+ r» 

and  48w.    -   SSw.   -   13-6  ne.riy,    M)   that  the  SS^iaed   JttT  ™mS   tSSerXTl^  tta  (<■  fl  r  b-ng  direction  ooainea)  wiU  be  fonnd  hfti 

machine  would  light  eanly  four  Umpa  of  12  volta,  rubber  UK)d.    When  cold,  the  p£iter  ia  cazetully  "«?»?.  °\,  ^  1^^,  Y"^''"    J^ll^!^^ 

ginng  a  triSe  over  4cp.  each,   vid  taking  about  oot away,  and  Uwwhole  plate  ieropSlehed.    Tooi  '' 3«»toa."    A  ^aight  line  ia   reppoeed  to  p«J 

lamp.  each.                                        8.  Bopioms.  oorreipondent   had   better   get  a  gSd  or  dental  trough  the  origin  ol  the  three  aj»B  of  ijr  r,** 

[70929.]-Dyn»ttio,-With  tha  amount  ot  wire  alloy  plate  made :  vnloanite  can  never  be  depended  ""?  'l  "*"  ^.    , "                  j'   ^^HSl 

voa  have  00  the  machine  would  run  beet  in  .™..  on,  «oept  where  it  can  be  need  in  thiok,^eB^  !??^  7*^  ■";      »  »?'^''''' ^*'*?w^% 

the  fault,  there  can  be  Cpreanrai-ig  yoar  atatement  maaaea,  and  thin  platea  are  n>«r  made  of  it,  eioept  '^tit'^^^^^^^^%^^!^J^^.g^ 

ofpMfoctinaulationtDbeonrrBotjarBthaee:  l.The  inthe  very  oommoneet  and  oheapMt  oliaa  irf  work,  to  tha  origin  r,  then  the  dlieolion  ooaame  will  M . 

SeB-magnata are innlSdautlymagnallaad.    2.  The  999.                             a~*    ij~^    y  ^t  ■ 

tneheaarewronglyidaoed.  S.Yoa  are  driving  wrong  [76937.1— GlobM. —The  foUo  wing,  whkb  I  fonnd                                r'          r'          r  ' 

way.    4.  You  have  iron  headt  to  your  armature  ;  in  an  old  book  of  workahop  raoipea,  may,  perfaape.  Alio,  r*  -  x*  +  y*  +  i*,  from  whi^  we  get : 

ot,  5,  the  field  magneta  are  ataaing  on  an  iron  baae;  be  of  oae  to  yoa.    I  have  not  triad  it  myaalf  : -Bnb                    ij.uij.-i      t      -i.au  ^v   v 

«(,  laetly,  jonhave  lion  bearing*.    Yonr  machine  the  bram   with  fine  wnary-paper ;   try  to  avoid  a                  r  -i-^  +  ,  =  \iii-tay -ty'} . 

W]nld|^4  ampJrMatSfTolle  preaaure.  aaratdiy  appearance,  and  pou^  witn  a  aliditly  Now  lappoae  the  line  to  b«  turned  throng  *  nf 

S.  BonowK.  oiUdng.    ThIa  will  probably  ramoye  the  dirt  inm  amallangleinaay  dImctlcn.iuIngthaaatsBiHW 


c.  8,  1898. 
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vUflh  flMHiiatiinM.  Tlieii  r  will  remain 
u  baloR,  baft  s,  y,  and  z  will  be  altered. 
9  4 ds,  i^p-^  4y^  Bms  +  dz,  and inb- 
lan  in  tbe  lai*  aanation.  ItwOlthenbe 
Aft  Am  equatfam  ii  satiafied  if  we  make 
dp-^  tdt  mOf uAadx+  Qdy  +  ydzmQ. 
know  wbaft  parftinnlaT  prouem  is  required 
•d,io I oannot^ farther.  (8)  Theaymbol 
UnUy  that  which  plays  saoh  a  prominent 
fthe  '•Oalealns  of  Yftriations.'^  It  was 
I  "ehafctsristic  fanetion"  bj  Hamilton, 
sr,  aft  the  end  of  bis  **  Integral  Caloolos," 
■al  cbapftHi  to  tfaia  sabjeoL  (4)  **  Jaoo- 
wera  invsnlad  br  Jaoobi  in  1828.    The 


QUERIES. 


ii    esplainad    in    Dr.    Salmon's    •■  water  hMuaer, 


[76970.]— Teatinff  Oila.— Would  yoa  kiadlj  tell  me 
how  to  tnt  oOe  aod  how  to  find  their  speeiflo  gntTit7,alao 
how  to  teit  greaeei  t  I  reoeiTed  a  maple  of  oil  marked 
"  cylinder  <m^"  which  I  thought  wee  not  a  eylinder,  bat  a 
lampoil,a8iiuspected  parsffin  was  in  IL— Adam  Hkp- 

BDEir. 

178871.]— Water  Hammer.  — We  have  a  water 
supply  from  the  town  mains  (Siin.  iron  pipee)  running 
throngh  oar  premises  about  80  yards,  and  ascending  to  a 
cold-water  tsnk  another  80  yarda ;  the  preuure  is  about 
6QLb.  We  find  a  considerable  amount  of  bumping  in  the 
pipes,  and  fear  a  collapse.  Query :  Is  thi«  what  is  known 
,  ana  is  there  any  cure  t— W.  ▲.  F.  W. 


M.  I.  C.  E. 
Twint  Drllln.-See  page  602 
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]— CktatiBff  far  Oil  Baaerwolrs.— If  yoa 
va  yoor  Hnaeiid  ofl  leaerroir  empty  to  the 
the  aftmoiphere  for  a  few  warm  d^  days,  it 
(obably  iwdar  ttealf  imperrioaa  br  the 
of  flie  oa  which  has  already  eoaked  into 
method  to  a  certain  extent  woold  apply  to 
•oil  fiienuii,  aa  olive-oil  thinkima  aome- 
npoaare  to  air.  Had  the  reaerroin  not 
wad,  a  good  wing  woold  have  rendered 
-tight:  baft  hating  been  need,  the  size 
t  BOW  be  abaorbed.  A.  £.  B. 

.1— How  Wob  to  A«»^i^^»^»i  Orcan.— 
uto  onable  to  appveoiato  "Laoknow'i" 
in  plaeing  new  web  on  hii  onan-beUowa. 
•  ho  Boona  the  webbing  which  acta  aa  the 
■k  boftween  the  tieadlea  and  the  feeden. 
aiily  pot  in  if  flie  notion  ia  taken  oat  of  the 
.  It  mar  be  naQed  to  the  feeden  or  held 
liteple  no  mantiona  bj  meana  of  a  wedge. 
■mea  to  the  reed-boaid  rendem  the  query 
lMBriblo,aa  the  webbing  ii  attached  tothe 
I  faodsa,  and  baa  notUng  to  do  with  the 
loaid  oc  the  reed-board.  If  the  qaeiist 
iId  I  will  endeoToar  to  help  him. 

Oboahoh. 

1— Air- Pomp  X«eotiiroa.— A  ^ery  pecu- 
R>  giro  to  laeh  a  qoery.  Anj  two  really 
tfMea  will  adhere  when   slid  over  one 

It  la  the  well-known  test  of  the  truth  of 
Ih  mfaoa  platea.  If  the  pUtea  are  true, 
DM  lise,  yoa  cannot  pull  them  apart;  but 
iidethe  top  one  off,  just  aa  you  can  the 

from  a  magnet— you  can't  pull  it  away. 
AD  twist  it  off.    I  speak  of  a  <*  powerful  *^ 

In  the  caae  of  iplane  surfaces,  it  is  the 
aftfaoair.  S.  B. 

]— Kodioal  Ooil.— To  Mb.  Bonoifx.— 
wbather  a  ToUage  of  3,500  would  not  kill 
Thia  dependa  entirely  on  the  resistance  in 
Noir  in  your  caaey  let  ua  snppoee  you  got 
icoodary  only  on^siath  of  a  pound ;  this 
of  about  810  onms.    Now 


[76B7S.]— Xodel  ItOOO.— To  "  J.  H."  Axo  Omsas.— 
How  ean  a  small  0-wheeled  model  looo.  Itin.  long  be  made, 
as  is  usually  done,  to  work  without  springs  on  at  least 
one  pair  of  wheels!  For  unless  adjusted  with  extreme 
accuracy  on  a  straight  edge,  one  iiair  of  wheel*  will 
alwaji  be  off  the  rails,  snd  even  if  so  adjusted  the 
slightest  downward  eunre  in  the  line  would  lift  the 
dnrers  off  the  rail  and  sllow  them  to  rerolve  rapidly. 
Springs  seem  to  me  to  be  indispensable.— W.  W. 


Jiii  the  feiiatance  of  the  dry  hand,  say 
M  B  4,810  ohma ;  4310)3500('8  of  an  am- 
bia  would  be  a  serere'  shock,  but  not  a 
k,  anlesa  indeed  pamed  along  the  spinal 
or  otiMr  nenro  centra.  Your  method  of 
orient  is  nearly  correct;  but  you  must 
resistance  of  contaot-bresker,  &o. 

8.  BonovE. 

.] — Oas  Oonorator.— The  one  referred  to 
atay  Tinner "  will  supply  a  281b.  furnace 
war.  The  siae  given  is  ampl^  large  for 
Tbib  benaoline  ahould  be  put  in  to  about 
I  or  one-quarter  the  depth  of  the  screens, 
ij  be  made  of  ootton-wiok  on  wire  frames, 
KNouB  materiaL  The  air  need  not  pass 
the  aoresns;  if  it  passes  round  them,  it 
op  all  the  Tapour  necessary.  999. 


lNswered  queries. 

iftfre  amd  Iftlw  of  quartet  wMek  r§mmi%  wum- 

Jlm  wtfkt  mrt  imaarUd  in  tkiM  list,  *utd\f  *tUl 

I  era  rtftMlti  fimr  weaka  t^fUrwatiU,     W*  fniff 

r  tte  iwffll  ^ftintitftllem  senln^iUorf . 

I  our  lut  E.  GL  Boyle  has  replied  to  76887. 

MnfflAthe-Thrsad,  p.  617. 
issTToir.  uy. 
■table  Stores,  618. 
diflstmg  Gas-engine,  618. 
Ivastog  Specula,  618. 

ittery  BolntioB,  p.  10. 

nloaoello,  SO. 

Ksraseopical,  X). 

»tss,  SO. 

hsehag.  90. 

menL  9^. 

seaTC  ICmn,  SO. 

aOow  Spheres,  SX 

pamiing  and  (Hiding,  9?. 

rsct  Cbfl,  n. 

tier,  91. 

cvator.  91 

B.  and  8.O.B.  LocomotiTes. 


[70078.]— Sticky  JCaokintoab  — Osa  anyone  help 
me  t  A  stain  has  eome.  fr«m  no  known  cause,  on  aa 
•<  inodorous  "  mackintosh.  The  surface  outside  has  a  dull 
look,  as  if  wet.  The  inside  isstiekr.  Ijpnt  fuller's  earth 
outside  sad  French  chalk  inside,  which  for  a  time  seemed 
a  MMupleto  success ,  but  the  eril  has  reappeared  worse 
than  erer.- T.  F.  S.  T. 

r7607i.]— Soldering  Bleotrio-Iiigbt  Wiroo.— 
Will  any  fellow-reader  of  the  '*  B.K.*'  inform  me  of  the 
best  noo-eoRosiTe  flux  for  soldering  deetric-U^t  wires, 
SipecisUy  in  large  joints  where  yon  haTS  to  use  a  blow 
lamp  for  heating  the  joint  T  I  hare  used  rosin  and 
methvlatad  q»irit In  a  paste,  also  plain  rosin,  but  it  does 
not  si  ways  make  a  good  job.— F.  C 

[70076.]- Intormittont  Stop  for  WhoeL— Oiven 
a  wheel  rerolring  upon  a  shi^  supported  by  two  upright 
bearings,  and  tuned  by  a  weight  hung  foom  a  cord  round 
the  shaft.  This  wheel,  which  is  only  a  light  one,  about  9ft. 
in  diam.,  I  want  to  stop  at  18  equi-dutaat  points  in  its 
rerolutioii,  for,  say.  30  seoonds  at  each  point  by  so  many 
pins  driven  in  toe  side  of  the  wheel-rim  impinging 
upon  a  spot,  which  shall  hold  it  for  the  desired  length  of 
tune,  ana  then  suddenly  let  It  slip  to  the  next  pin,  and  so 
on  till  the  weight  is  run  down.  Jf  any  of  **ours"  esn 
oblige  me  with  a  simple  means  of  doing  this  I  shall 
esteem  it  a  fatour.  Feriu^M  a  simple  dtawing  mteht  be 
best.  It  aeems  to  me  it  ought  to  be  aooomplished  oy  the 
motive  power  driving  the  wheel  without  a  separate 
weight  or  motor  being  required  for  the  stop  morement.— 
Q.  C.  T. 

[70076.]  —  Blowpipe.  —  Will  someone  kindly  give 
sketch  sind  narticulars  how  to  make  a  blowpipe  for 
brazing  bioyde  parts  ?— W.  H. 

J7e077.]—Igathematioal.— Would  some  kind  reader 
Te  the  following :— 1.  If  x*  4- «  x  +  6,  and  x'  +  e  x  +  << 
have  a  ownmon  measure  of  the  form,  x  +  e  show  that 

e  =  ^~^     9.  What  is  the  condition  that  x3 +/>x- 9 
a  —  c 

may  be  divided  by  x  -  r.  8.  Find  a  number  such  that 
when  it  is  divided  into  four  uid  three  equal  parts,  the 
continued  product  of  the  former  ■hall  equal  81  tinuw  the 
continued  product  of  the  latter.  -  Pooa  Lad. 

[76078.]— Blaat  Fan.— I  have  a  greenhouse  stove 
which  sometimes  roes  down  very  low  at  mght.  and  I  wish 
to  make  a  small  Mast  fan,  so  that  I  can  put  on  a  little 
coal  and  then  turn  the  handle  of  fan  and  get  up  a  good 
fire  in  a  few  minutes,  before  ktoking  up  the  Ix^er  for  the 
night.  Will  some  of  our  readers  give  me  a  drawing  to 
scale  of  one  T  If  any  further  information  is  reqiured,  will 
send  same.— T.  A  C. 

[70070.]— Single  -  Cell  Operationa.— How  is  it 
that  after  some  hours'  woramg  the  coMt  of  copper  in 
electrotyping  an  article  becomes  coanie  and  granulHr,  and 
takes  on  warts,  so  to  speak  T  Is  it  the  fault  of  the  exciting 
add,  or  a  want  of  something  in  the  cupper  Mjlution  T  I 
have  kept  the  first  at  1  to  S4,  and  the  lattifr  well  supplied 
with  crystals,  and  the  sine  rod  well  amalKsniHted.  i>oee 
Mr.  Bottooe  write  on  these  mitten  tor  amateurs?— 
Elscbottpb. 

[76063.]— Induction  Ooil.— To  ICa.  Borrova  or  Ha. 
AsKBw.— I  have  made  aa  induction  coil,  dimmsfons  as 
follows :— Oore72in.  long  by  Iin.diam.,' primary  two  layers 
16  B.W.G.  C.C.  wure,  secondry  S^lb.  Si  B.W.O.  ac.  wire. 
Primary  thoroughly  insulated  from  secondary,  and  eadi 
layer  <n  secondary  inenlated  with  paraffin  and  waxed 
paper.  Please  state  length  of  spark  such  coil  should 
Bive.  with  and  without  condenser,  also  proper  sise  of 
latter  and  battery  power  required.— Pi^biadbs. 

[78981  ]-To  Clean  Green  8ilk.-My  wife  has  a 
silk  dress  which  is  rather  dirty  with  ordinary  wear,  and  I 
want  the  advice  of  some  of  our  readers  to  tell  me  how  to 
clean  it.  I  might  mention  there  is  no  grease  on  tt.— 
T.  A.  a 

[76889.1- Tennis  Oonrt.— Would  some  one  kindly 
inform  me  of  the  best  way  to  lay  a  cinder  tennis  court  on 
a  gravel  playground  1  Is  there  any  other  kind  of  court 
that  would  be  as  cheap  and  as  effective  1  What  would  be 
the  probable  costt— F.  W.  W. 

[76988.]— Electrical.— Will  some  deetrical  expert  or 
other  competent  authority  do  me  the  kindnees  to  answer 
the  following  t—1.  What  is  the  greatest  distsnce  either 
over  a  line  wire  or  through  a  resistance  coil,  that  a  tele- 
phone can  be  made  to  speak  deariy  and  distinetly  without 
an  induction  coil  and  with  but  one  Ledanch^  cdl,  and 
what  is  the  greatest  distance  yet  attained  even  with  two 
cells?  9.  When  an  Instrument  has  once  been  miide  to 
HDeak  with  good  volume,  clearness,  and  distinctoess,  is 
toere  a  liability  or  tendency,  if  not  tampered  with,  of  ite 
"going  off,"  or  losing  liu  voice,  so  to  speak,  and  if  so, 
what  is  the  cause  T  3.  Does  carbon  deteriorate  or  lose  ite 
quality  ?  If  so.  from  what  cause  t  4.  How  miles  does  lib. 
of  No.  86  a  c.  wire  represent  when  used  in  a  coil,  and  what 
is  the  diffience,  if  anv,  between  this  cfdl  and  a  line  wire 
of  the  same  distanirw  in  the  ownx  T— in  other  words,  wUl  a 
telephone  talk  ss  far  over  the  latter  ss  the  former,  or 


would  it  be  the  ssme  or  lees  f  6.  Is  it  passible  for  a 
sin^  cell  to  work  two  instmmente— receivers  induded  of 
eonrse-say,  one  or  move  miles  apart  (as  indicated  by  a 
redstanee  oofl)  or  over  aa  open  line  I  6.  VthaX  Is  the 
greatest  distance  that  a  single  edl  will  ring  a  bdl— Le., 
Ledaache  cell  t— Amatbub. 

[76984.]— Locomotive.— To  "Kuv.  Doa."— Being 
abroad,  1  have  no  means  of  consulting  the  woiks  yoa. 
kindlv  recommend ;  ic  is  practical  knowledge,  not  theo- 
ivUcal  calculations,  I  am  in  need  of.  I  had  hopsd  asy 
query  might  have  caught  the  eye  of  smneoae  aeqnaintod 
with  an  eaoress  driver.  My  resson  for  asking '*sadfc 
questions  "  is  that,  aecoidiag  to  the  opinion  of  one  of  the 
leading  consulting  engineers  in  Frimce,  the  Westin^umss, 
and  other  more  reeent  systems,  can,  in  case  of  need,  stop 
the  "  whads  "  almost  instantly,  even  when  the  tnda  isat 
ite  highest  qieed :  after  this  suddsa  stoppage  the  tnia 
glides  on  ite  wheels.  It  was  to  know  *' practically  "  the 
amount  of  space  lost  after  applying  the  brakes,  berore  the 
complete  st(^»page  of  the  wheels  can  be  obtamed,  and  also- 
the  nistsnce  covered  by  the  gliding.  Th^  speed  I  assaed 
was  only  on  aoeount  ox  the  easy  csTmilsrtun  cl  time,  every 
second  lost  meaning  so  many  yards  eorssed.  Hundrew 
of  deaths  caused  yeariy  by  odliaions  prove  that  the 
sdenoe  of  stopping  is  far  behind  the  speed  obtaiSAbls. 
My  system  neither  causss  the  whecds  to  glide,  nor  doss  it 
suddenly  stop  the  wheels  from  revolving,  and  yet,  aoeoid- 
ingtotne  sxperimems  with  models  and  mathsautisal 
calculations,  m  theory  it  produces  a  stoppage  bcfbie  ai^ 
other  nvtem.  I  need  hardly  say  it  is  automatioal. 
**  Nun«  Dor."  eonnden  that  a  favourable  opiniott  fnnn  a 
leading  consulting  engiwwr  should  be  oondudve,  yet  I 
wish  to  find  out  the  highest  capabilities  sad  drawbadm 
of  the  present  systems  noma**  praetioal  driver'*  If  pos- 
sible. The  discussions  r»  "Projectiles"  in  these  pages 
show  how  often  theory  and  practice  vary.  Even  a  susnls 
chessboard  problem  shows  that  although  the  board  tea 
64  squsres,  It  is  very  easy  to  prove  that  there  are  66.  I 
dKMdd  feel  very  thankful  if  •*  Nun.  Dor.,*'  or  soom  oikar 
reader,  can  give  me  a  predas  answer.- Pabm. 

[76088.]-Billiard    Balla.— What  are  the  eooast 

diametersofblliard,  pool,  and  pyramid  balls!  I  bsUeta 
pool  and  pyramid  balls  should  be  of  the  same  siae,  hut 
smaller  than  billiard  balls.  Can  anyone  give  a  reason  lor 
thist— Alvbsd  Lu>td. 

[76986.1— Paint  or  Vamiah  for  Stove  Pipo  or 
Steam  OoiL— Can  anyone  tell  me  what  is  the  best  pie- 
paration  to  use  on  metal  which  is  subject  to  eonsidaable 
neat  when  in  usef  I  went  to  **blaidL'>  a  steam  eoll 
subject  to  661b.  pressure,  and  also  the  chimney  of  a 
WiLion's  gas  stove.  All  the  varnishes,  Ac.,  I  have  tried 
sofardther  smell  intolerably  whenhot,  or  dseaievsry 
brittle  and  soon  sermtch.  1  want  someuing  whidi  wifi 
stand  heat  wdl.  not  smell  after  the  flnt  few  hoars,  and 
will  not  soon  bum  duU.  Please  tell  me  also  how  to 
apply  it  to  the  best  advantege  under  ordinary  eirema- 
stanees  where  **  stoving  "  of  tile  arUde  on  which  it  is  ussd 
is  not  practicable.— La  wbbt. 

(76887.]— Drug  a  and  Medlcinea.— I  should  be  glad 
to  Know  where  to  tind  particuiais  of  the  chemical  anion 
of  poisonous  drugs  and  medicines.  It  is  easy  to  (earn  the 
phyddogical  action  of  most  poisons ;  but  I  have  never  yet 
met  with  any  work  treating  on  the  effecte  of  drugs  fkoma 
chemical  pomt  of  view.  There  is  very  little  of  the  kind 
to  be  learnt  ftom  Lisbig's  **  Animal  Chemistry,'*  and 
perfaape  still  less  from  Ktegsett's  interestiag  work  on  th» 
same  subject.— P.  Fbbbdk. 

[76968.]-EleotrioaL— 1.  My  correspondent  says,  in 
answer  to  question  number  76MK3,  relative  to  the  eneri- 
ment  with  the  eadtedglsss  rod  and  Insulated  pith  aall, 
that  the  Utter  body**  tends  towards  the  spot  to  whiehths 
strees  draws  it."  will  he  or  airr  one  be  kind  enou^  to 
explain  why,  when  the  pitch*bau  comes  in  contact  with 


the  glass,  it  flies  from  **  the  spot  to  which  the 

itt'^  9.  WUl  any  reader  assist  a**  Beginner  "by 

ing  the  following  evaminstton  question  t  **  Eleotrlflsd " 

sulphur  is  placed  on  the  disc  of  a  gold-lsaf  dectroscsBe ; 

the  leaves  of  the  latter  diverge.    Why  is  this,  stnoe 

sulphur  ii  an  insulator,  and  does  not  part  wnh  Its 

dectrity  I— Baousaa. 

L76eeB.]-Ammoton.-To  **  Sigma  "-Am  I  dght 
in  supposing  that  an  ordinary  ammeter  would  act 
measure  the  rapidly  altemating  cnrrento  from  a  tnns- 
former  t  If  so,  how  would  they  be  measured  t  Also  how 
is  the  voltage  measured  !  If  I  join  two  pointe  at  different 
potentials  with  a  wire,  a  current  flows ;  out  in  doing  this 
do  not  I  reduce  thatdiffereoce f  Buppose  I  had  a  Daaidl 
cell  without  internal  redstsaoe,  what  would  be  the  dif- 
ference of  potential  when  the  circuit  is  open!  and  if 
dosed  with  a  wire  of  one  ohm  resistance,  I  sssmned 
that  a  current  of  one  ampere  would  fli>w,  and  that  the 
difference  of  potential  between  the  ends  of  the  ohm 
would  be  1  volt.,  that  being  the  **]gessure*'  required  to 
cause  one  ampere  to  flow  in  a  circuit  of  one  ohm.— H.  B. 

[76890.]- Xtohing  on  Silver  and  SteeL-Could 
you  give  me  an  add  that  would  eat  into  the  metal  without 
injuring  the  protecting  varnish  1— Chi  Lbgob  Bboob. 

[76891.]— Oil  for  Prof.  B.  Thompaon'a  Expori- 
menta.— Would  Mr.  Bottene  kindly  say  what  oil  is  used 
for  insnlsting  in  above  eicperimente.  It  im  only  described 
as  **  heavy  ou  "  in  last  week's  aitide.— EL  Pulfobd. 

[76869.]- Ohemioal  Ihermometer.- Can  any  of 
••ours"  tell  me  what  is  used  to  till  in  the  degrees  and 
figures  cm  chemical  thomometers,  and  how  it  is  applied 
lleft  mine  in  a  hot  eoluticm  of  chromic  acid,  whush  ra- 
moved  the  blade  filling  completdy.— D.  J.  Mattbbws. 

[76893.]— Bright  Star.— What  is  the  name  of  that 
bright  star  which  is  so  raominent  on  dear  evenings  to  the 
left  of  Orion's  bdt  t  It  seems  almost  to  emuiato  the 
brightneasof  Venus  hersdf,  but  differs  much,  even  to  tiie 
most  casual  observer,  by  a  most  dedded  twinkling. — 
A.  S.B. 

[76994.]— Bleotrio  Kotor.— Will  Mr.  Bottone  or 
some  other  deetrical  friend  kindly  give  me  particulan  for 
makmg  iH.P.  and  1H.P.  dectric  moU»  1  I  want  them  to 
drive  a  small  lathe  for  light  work  and  dynamo.  Please 
say  sise  of  poles,  number  and  amount  of  wires,  and 
battery  power.  I  have  twdve  one-pint  chromie-acid 
bottle  cells.  I  should  be  glad  also  of  a  rough  sketch  just 
to  illustrate  the  general  arrangement.— Xook  as. 

[7689?.]— Brasafoundez'a  'Fnmaco.-Wonld  any 
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tEB  BOXI  CnnCE:  ITS  0058TBUC- 
TXOH  AND  USES. 

MOST  pflnoM  vho  Iuto  attampted  oma- 
mental  taming  hare  foond  ttiemwlree 
it  ft  ■tindittill  wbmi  denroua  of  forming  and 
Aaoantiag  a  lorface  of  hendsphenoal  or 
daoM  abkpe.  At  the  same  time,  this  rery 
tern  ii  alnuMt  an  essential  in  the  oonatnic- 
liaa  of  the  men  beantilnl  demgns  which  lend 


material,  exactly  fitting  and  filling  the  de- 
preeaion  thus  formed,  and  round  this  the 
molten  braia  or  guometal  will  run.  Fig.  1 
will  be  the  ahape  of  the  pattern  made  with- 
out core  printa.  and  there  being  no  undercut 
parts  it  is  plain  that  this,  when  preeeed  into 
the  sand,  will  make  itself  a  core,  as  the  sand 
will  oome  up  inside  the  slotted  part  and  com- 
pletely fill  it,  preventing  any  deposit  of 
metal  at  that  part.  The  round  hole  will  also 
be  thus  filled,  and  on  lifting  the  pattern  out 
of  the  Band  hallow  plooee  will  exiat  where 
the  solid  wood  lay,  and  cores  will  also  hare 
been  formed  aa  stated.  Fig.  2  represente 
the  same  pattern  made  solid,  with  the  core 
prints  attached,  a  similar  fillet  to  n  i  being 
fitted  on  below.     It  the  pattern.   Fig.    1,  is 


haps  be  required.  Mueh  of  Dm  jarlitvemft- 
mental  applianoes  were  terribly ^CSbtiTe  in 
this  respect;  but  modem  latlie-majceni  ue 
seldom  at  fault  in  these  partioulars.  U  the 
screw  on  the  mandrel  nose  ia  Jin.  diameter, 
I  would  make  the  finished  widQi  of  the 
frame  l^in.,  and  its  thickness  h  ISin.  Bat 
if  the  screw  is  lin.  diameter,  I  would  extend 
the  width  to  IJic,  and  make  the  fraoka  |in. 
thick.  The  boaa-end  will  be  rounded,  and 
the  lower  end  should  also  be  made  to  form  a 
portion  of  the  arc  of  a  drole  Sin.  diameter. 
Dividing  the  face  of  the  frame  into  three 
equal  parts,  there  will  be  a  slot  5-12ia.  wide, 
and  two  flat  faces  of  the  same  width  in  Uu 
first  case,  and  in  the  second,  each  of  the 
three  parts  will  be   ^in.  wide.    This  will 


/'/^"- 


n 


1 


ftswuWei  to  the  tomer'a  aiitstio  and  maui- 
Nhfin   skill.     Tha   hflmisphere   itself  ia 
by  the  uw  of  the  ecoeatrio  cutter, 

___    _ Terfect   result  when 

toltzepffel's  Vol.  V., 
hit    upoi    ■■ 


,ble  of  such  appli- 

r  msans  of  the 

ahaper  -  plate 

hile   a  third 


nub  prea  a  Tsry  perfect 
Ml  M  ez^aimed  in  Holtzap 
*lft<»ngh   nw  would  have  ] 


n|tBion>  mode  of  using  that  tool  had  it 
M  been  exhibited  M  capable  o 
method  is  by 


nr     upftnttus 
,   to    tha   alida-r 


■wvBBU    id     uv    auuD-naii,    wuuo    a  uiuu 

wttod,  which  is  the  moat^erfeot  of  all,  is 
4l  ■p'ltr'Tl  ilidv-raBL  The  range  of  the 
htteaui  its  ad^tabilitr  far  exceeds  that 
<(  &•  otitai  iziMigemants ;  but  it  is  so 
«4y  ft  tool,  ttftt  Tory  few  tomera  are 
ftiljr  to  poiMw  it.  The  dome  chuck, 
ttMom,  u  oxtMdinglr  well  worthy  of 
Matink  ■•  ftfliadinf  means  of  executing 
Milu  voric  ftt  ft  mmimnm  of  coot,  eape- 
Ab  >■  it  is  ft  toed  oompsntively  easy  to 
mJiiiiiI  imilsiiilji  much  easier  than  au 
■Maitne  or  eUiptie  chncfc,  insamuoh  as  there 
*)■  M  slides  nsedlDg  V-shaped  grooves,  but 
*4rone  stifti^t  mortiM  with  rectangular 

hsbablj  most  lathe-makers  would  be 
vflUng  to  supply  outinga  ;  but,  it  not,  the 
IMans  ftre  easy  to  nuke  either  with  or 
ittmt  ooTB  psinti.    The  foim  of  the  main 

Kot  fbundfttion  is  such  that  it  will  deliver 
wn  Dore  if  tha  pattern  is  mode  like  the 
liiBhad  article ;  bat  I  believe  many  founders 
fttfar  to  nae  a  core  in  work  of  this  kind.  If 
Wp  initisiT  of  making  a  pattern  of  the  open 
ftws,  it  must  bs  marely  left  as  a  rectangular 
fatil,  aid  ft  fiUat  nther  nftrrower  than  the 
iMuad  slot  most  be  glued  or  btadded  on 
M  rides.  Ihta  fiUet  makes  two  oorresiund- 

SligmaaBS  in  the  sand,  in  which  will  be 
ft  Hlid  son  of  jresSBd  sand  or  similar 

TCgksr.p-so.Mis. 


made,  the  founder  will  himself,  it  he  prefers 
it,  make  a  cere  and  fit  it  into  tlu  slot. 
In  BO  simple  a  matter  oa  this  a  bit  of  soft 
brick  is  often  filed  up  for  the  purpose. 

With  regard  to  dimensiona,  theae  depend 
on  the  height  of  centre  of  the  lathe.  A  '' 
lathe  may  have  a  dome-chuck  of  5in. 
oliiaive  length  of  slotted  arm,  so  as  to  dear 
the  bed  in  ita  rotation ;  and  so  for  any  other 
height  of  centre.  This  chuck,  however, 
never  revolves  at  speed,  and  ia  mostly  pulled 
round  slowly  by  hand,  if  the  mandrel  has 
segment- engine  or  tangent- wheel  moi 
ment.  The  top  mast  be  long  enough  to  take 
the  mandrel  nose-sorew  within  it  so  as  not 
to  allow  it  to  project  oi  to  oome  so  for  for- 
ward as  tc  enter  upon  the  actual  frkme,  aa  a 
screw  will  have  to  be  fitted  longitudinally 
from  end  to  end  of  the  latter.  If,  however, 
thia  screw  is  omitted,  oa  it  ia  in  the  chuck 
mode  by  the  London  Lathe  and  Tool  Co., 
the  hole  tor  the  mandrel-noae  may  be  carried 
quite  through  the  boea,  which  will  often 
prove  the  more  convenient  plan.  Even 
then,  however,  the  screw  must  not  project 
when  the  chuck  is  upon  the  mandrel- 
nose.  The  thickness  as  well  as  width  of 
the  frame  muat  be  regulated  by  the  size  of 
the  lathe ;  but  nothing  is  gained  by  making 
this  chuck  too  light.  It  should  be  substan- 
tial, so  as  to  be  unyielding  in  all  ita  parte. 
Only  those  who  have  experienced  it  know 
what  a  terrible  obstacle  to  good  work  lathe 
apparatus  of  insulEcient  subatance  is.  It 
always  creates  a  nervous  dread  of  something 
giving  way,  and  vibrations  are  set  up  which 
tell  most  unfavourably  upon  the  specimen  in 
hand.  Eveijthing  should  be  rigid  enough 
to  bear  whatever  strain  can  fairly  be  put 
upon  it.  with,  even  then,  a  little  additional 
strength,  which  in  extienie  coses  may  per- 


allow  the  chuck  to  be  made  o  

stability  to  carry,  as  it  has  to  do,  the  eop- 
chnok,  in  which  the  work  ia  held  without 
fear  of  untoward  vibration  under  the  aotion 
of  the  tool.  The  peculiar  form  of 
chuck  makes  it  specially  prone  to  this  defeat, 
as  the  work  ia  at  the  end  of  an  arm,  farming 
a  crank  at  right  angles  to  the  mandrel, 
which,  therefore,  does  not  immadiatelr 
receive  the  strain.  By  the  peculiarity  <A  its 
construction,  the  work  to  be  shaped,  whsChar 
by  a  fixed  or  revolving  cutter,  is  held  in  ft 
vertical  instead  of  boriEontal  position,  ita 
axis  being  at  right  angles  to  that  of  tha 
mandrel.  The  chuck  complete  is  shown  in 
Fin.  4  and  !>,  which  are  front  and  side  views, 
a  chuck  ia  placed  upon  the  nose  of  one  to 
show  the  nature  of  the  arrangement.  Tha 
nose-piece  itself  conists  of  two  parts,  Figs.  3 
and  6.  The  first  of  these  has  a  square  tenon, 
fitting  accurately  the  slot  or  mortise  of  the 
main  chuck.  It  is  made  to  traverse  up  or 
down  by  a  veitioal  screw  tapped  into  it,  and 
it  is  further  steadied  in  any  position  by  a  nut 
and  washer  at  the  back.  The  tangent  wheal 
and  screwed  nose.  Fig.  G,  fit  on  a  oenbal  pin 
fixed  in  the  plate  below,  like  that  of  an 
eccentric  chuck.  It  is  held  by  a  washer  and 
screw  tapped  into  the  top  [nrt  of  the  pin. 
The  tangent  screw  acting  on  tha  worm  wheel 
is  carried  in  a  rectangular  frame,  Fig.  7, 
sometimes  fixed  penuanentlj  to  the  plate  on 
which  it  stands,  and  aometimea  it  is  made  to 
turn  on  a  pin  at  one  end.  and  is  kept  up  by 
an  eccentric  cam,  which  causes  it  to  Dear 
agaiuat  the  worm-wheel.  The  latter  plan 
has  some  advantage,  and  ia  very  little  more 
trouble  to  fit  up.  It  is  hardly  so  essential, 
however,  in  this  case  as  with  the  ellipse  or 
eccentric  chack. 
It  will,  I  think,  be  evident  that  no  great  or 
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_a  weitom  Bagluid, 

Tka  UiMbmi  of  til*  Fonniia  tooki  in 
Sn^ud  !■  froa  SOOtt.  to  TOOft. 

0.  Wbkbb.  (1)  BnratM.  (■)  The  BritUh 
Ilia.  (OSasUad.  (a)  Tha  lovarforiiutlonoi 
lOMt  porttoa  of  the  New  Bad  Sanditone 
mpfmaim  kloaa  on  the  aorfKce  ia  muiT  diB- 
oooMaatad,  oftan  inull  pAtcbat,  oa  UMonnt  ol 
MMbraaotloa  nbMqiuntlj  todepaiitinnof  the 
ttdkk,  kad  oa  Kooonnt  ot  tha  Trimaiio  itiata 
inwljlm   Hw  Parnlui    in    the  IntermedUte 


tnu,  Probably  at  Teigrnmonth  and  Dawliah 
M  tlw  South  DsTon  ooaat.  In  Waroesterahire, 
WuwickiUn,ShNpahire,  Btsffordahiis,  sIitbjh 
iipatohea,  of  which  the  moat  BDathem  reaohea 
tbaHalTem  hilli,  the  moat  weitern  atretohea 
kijoiid  8hi»wsbiiTJ,  the  most  enatern  inoladee 
XnDworth  and  CoTootrj,  and  the  most 
vtthtm  ia  DMT  Newoaatle  •  nnder  -  Ljne. 
MAm  afun  weit  of  the  Peanioo  range,  in 
HmmUw  and  OheiUre.  kXoag  tha  west  oout 
etCamberland,  from  tho  month  of  the  rirer 
fisUoa  toSt.  Bee'a  HMd.  In  the  aame  oonnt; 
Mtatithalargwt  area  of  the  Lower  Permian 
bHifitBittafii,    ItanbnuMitheTallerofthe 


Saona  and  Loire,  and  in  the  Voegel ;  in  BaTaria, 
the  aonth  of  the  Harta  HountauiH,  the  Thnrin< 
rerwald,  Fiofatelgebirge,  Bohmerwald,  to  Bo- 
hemia and  Moravia ;  almoit  the  whole  ot 
Eastern  Rocsia,  aod  quite  the  whole  of  Perm— 
a  province  twioa  the  aiae  of  France, 

(i)  Aaia.  At  Dalohir,  a  little  aouth-weit  of 
Calantia ;  along  tha  Dimnda  river,  a  little 
north-west  of  Calcntta  ;  in  tha  Bait  Hilla. 

3.  Atrioa.  The  lower  gronpa  of  the  Karoo 
rooka  along  the  Orange  rirer  are  probably 
Petmlau,  and  tha  ajatem  appears  to  be  repre- 
■anted  in  ^fatrnl. 

4a.  North  America.  Very  little  Permian 
tcaoes  on  the  aDrftoe*  in  thia  Continent. 
Patohea  in  Tezaa,  New  Mexioo,  Kansas,  Uli- 
nois,  and  in  the  upper  part  ot  the  Alleghany 
ooal-Seld. 

4i.  Sonth  America.    Unluiown, 

Ga.  Anatralia.  Along  the  river  llawketbun 
and  aboat  Sidney  In  New  fionth  Wales.  Thia 
appearance  ot  Permian  rooks,  taken  in  ooa- 
jnnebion  with  their  appearance  in  India  an^ 
the  sonth  of  Africa,  ma;  point  to  a  vast  Afrioa- 
Anitralia. India  GontinenC  onoe  upon  a  time. 

D,  Pal jK ONTOLOGY.  —  (1)  Otneral.  —  Foasil 
remains  are  not  very  abnndant  along  the 
Permian  strata. 

(3)  JPmlaophyttitgy. — The  plant  remains  met 
with  in  the  lower  Farmian  formation  only  are 
allied  to,  bnt  not  identical  with,  thoae  of  the 
ooal-measnrei.  They  belong  to  the  same  genaia, 
bnt  not  to  the  same  speoiea, 

Ot  tbe  Algol  Chondrites  (Fig.  131,  Chapter 
XXII.)  is  again  prasent.  Ot  the  Bqelsetacece, 
Calamit«i  (Fig.  1  BO,  Chapter  XXY.),  and  a  plant 
even  more  olosely  allied  to  our  present-da; 
Eqnieetnm  or  Horsetail  (Fig.  US,  Chapter 
XVIII.),  and    known  aa  EqnisetiCes.    Of  the 


Ha,  ud  iBBlndaa  Klrkby  Stephen,  Its  extreme 
•uh  patnt;  Appleby,  Penrith,  Allonby,  Billoth, 
ftdnk,  Lonftown. 

(iQ  Aw  Wpcr  formation  or,  apea~ 
IwaU*,  tte  XaffiiMlu  Llmeatone,  is 
fmAj  Mnad  aod  tmt  oontlnnmia.    It  ii 


lODftOI 

.,    . ..__      ,_     jp^jjing 

Un  up  late  patafcw.  ^lo  stndent,  with  a 
war  aaif  vt  %  BttyDOUa  atlas,  will  tee  this 
te  at  oMft    From    Nottingham,    ita  most 


Lower  Percjian 


WlHBMU.Aeiwhi«f  the  L 

OMtdri^tte  IbfflwlaB  Um_ 

(^  1ra«r  na  ajMim  doe*  not  aotnall; 
JMBiB  fFalaa,  allltaagb  it  is  eeen  In  ita  lower 
WMtlgn  foiB  sMt  «I  tiha  Denbighahiro  ooal- 


aa    Bnltad,  •  Only   my 
«&^rafen  wjgfmn  hen, 

iMMrinaomtha  fiotd« 
<MMIM«t1l»  Vtk  ud 
iiM^3aifatK«n«M  wd  ] 


Uttle  ot  tha 
.  and  only  the 
axtendad  from 


fiol^ay  (see  Chap. 


i 


Filices  or  Ferns,  oar  old  frianda  Nenroptei 
(Fig.  181),  Peooptetia,  Si^soopCeils,  appear, 
and  in  the  Oenoan  Permian  rooks  there  are 
many  renuins  ot  larger  tree-tems.  Ot  the 
Lyoopodiaoeee,  there  are  Lyoopodltaa  and  Lepl- 
dodendron  (Fig.  1G2) ;  bnt,  aa  far  aa  England 
is  ooncemed,  no  SIgillaria, 

Leaving  tiie  Oryptogamia,  ira  find,  in  Per- 
mian atrata,  man;  fossils  referable  to  the 
Gymnospermons  division  of  the  Dicotjledones. 
There  are  leaf-remaiaa,  snoh  as  Noiggerathia 
(Fig.  ISO),  named  after  the  geoIo;iet, 
INcaggeratb  ;  stem  and  branch  remain*, 
anoh  as  Walchia  (named  attei  another 
geologist),  Fig.  191  ;  frnit  remains,  anoh  aa 
oardiocarpon.  Fig,  192— unpJiii  (kardia),  the 
heart ;  mpirac  (karpos),  a  frnit— on  acoonnt  of 
the  shape  of  this  oone-like  frnit.  These  fossils 
are  certainly  gymnoapermona,  bat  probably 
'  --    order  of  plants  not  eiaotly  the 


Cyoadacete.  Tbe  ConiterEo  are  familiar  to 
the  pines,  the  firs,  tha  larches.  TheCycadaoeia 
are  foreign  plants  to  be  seen  in  graanhonees 
and  at  the  Crystal  Palace  in  ^e  form  ot 
Oycaa  or  ol  Zimla.  The;  are  not  very  large, 
nnbranobsd  trees  or  ahrnba.  Tha  higher  plant 
remains  of  tha  Permian  system  appear  to 
repreeent  an  eztinot  order  intermediate  in 
oharaeter  between  the  Oonifern  and  tbe 
Cyoadaotn. 

(3)  Fatanoekfy. — The  Bhiiopoda,  and  In- 
deed all  the  aea  forms,  are  tonnd  in  tha  upper 
formation  rvoka.  Two  of  the  commonest  forma 
are  Taxtnlaria  (Fig.  193),  and  Dentalina  (Fig. 
191).  Teztnlaria  from  tbe  delicate,  textile  natnre 
ot  theataell  1  Dentijtna,  from  tbe  vary  line  tooth- 
ing, not  abown  in  tha  flgoie,  of   tha  sbell 

FlethoniangidiD,  Mammillopora — mamnin<u, 
a  little  nipple.  On  aoooant  ot  the  lifting  np 
of  tbe  margins  ot  the  pores  into  slight  eleva- 

Aotinoioa.  Favosites  (Fig.  133,  Chap.  XXII.) 
again,  and  Anlopora  (Fig.  193),  and  Alveolites, 
Fig.  19G,  are  typical  oorals  of  the  Permian 
tystam,  and  are  good  examples  ot  the  Per- 


mian corals,  aakoc  (anloa),  a  tnbe  or  ptpa ; 
iropoc  (porca),  a  pore ;  alvtoUu,  a  little  eanty. 

Echinodarma.  Only  Cyathoorinite,  the  onp- 
ahaped  stone -lily,  and  Arohieooidaria,  the 
ancient  Oidaris,  are  met  with.  The  Oidaris  to- 
day is  a  kind  of  ssa-nrchin. 

Annelida.  The  Serpnla  (Fig.  90,  Chap.  XIX.), 
one  of  the  tabe- worms  of  to-day,  and  Bplrorbia 
(Fig.  137,  Chap.  XXIL), 

CroBtaoes.  Tiie  mtnnte  form  Oythsre  (^- 
t\frea,  Yeuui),  whose  shell  ia  shown  in  Fig.  197. 

Tbe  larger,  more  oomptex  Croscscea,  snob  aa 
Pterygotns  and  Enrypteros  (Figs.  112,  143)  and 
tba  trilobitea  are  gone. 

Polyaoa.  Fenestella  again  (Fig,  lit,  Oban. 
XX.) 

Biacfaiopoda.  Lingnla  (Fig.  12G,  Chap. 
XXI.)  and  Frodocta  (Fig.  173,  Chap.  XXT.) 

Lamellibranobiata.  Mytilna,  the  modern 
mnsAl  (Fig.  19S),  and  Bchizodna  (Fi?.  199). 
One  of  the  Sgnrea  in  the  latter  shows  the  peealiar 
splil-toDtb  arrangement  by  wbioh  toe  two 
ahell-THlves  fit  into  each  other.  vx'Zu  (sohiio), 
I  split. 

Oaatropoda.  Theca  and  Plenrotomaria  (Fin, 
120  and  159], 

Cephalopoda.    Certain  Nantilos  forms. 

Ot  the  Vertebrata,  the  class  Piaoes  Is  still 
represented  by  anoient  forms  belonging  to  one 
ot  its  lower  orders,  tbe  QanoideL  PalKoniaoDs, 
Fig.  200,  is  a  good  example.    In  thia  plaoe,  ai 


we  are  now  meeting  tor  the  last  time  tbOM 
ancient  Ganoid  forms,  let  ns  note  that  there 
are  three  chief  orders  of  the  olasa  Pisces  that 
are  fonnd  in  the  fossil  form.  These  are,  the 
lowest  being  given  Qrst,  the  Oaaoldei,  tha 
Elasmobran^ii,  the  Teleoatei. 


ahining  natnre  ot  their  scalea  ;  yavoi;  (ganos), 
aplendonr. 

The  Elaamobranchii,  represented  by  tba 
sharks,  are  ao  named  front  tbe  plate — or  ponoh- 
Uke  natnre  of  their  gills ;  Aaaim  (elaama),  a 
plate  ;  ffpanx'"  (branobla),  gills. 

Tbe  Teleoatei,  inolndlng  alt  ordinary  fish,  are 
so  named  because  the;  have  a  bony  skeleton, 
whilst  tha  akeleton  in  tbe  Oanoidei  and  Klaa- 
mobrancbil  ia  wboU;  or  moatly  griatly  or 
oartilaginona  J  TfXfiac  (teleios),  perleoti  aa-rur 

(oateoo),  a  bone. 

Tbeee  three  orders  are  farther  diatingniahed 
among  other  things  by  the  nature  ot  theiz 


Pia.  201. 

scales.  Ot  Uieae  there  an  four  kinds  [sea  Fig. 
201).  The  Ganoid,  G,  with  an  onter  ooveiing 
of  enamel,  met  with  In  the  Qanoldal,  Tba 
Flaooid,  P,  detsohed  hard  platee,  not,  aa  in  all 
the  other  oases  oootinnona  ;met  with  in  tbe  Bias- 
mobranohii.  rX^'E  (plax),  a  plate.  Tbe  Cyelold 
(circle-like),  oiroular,  horny,  not  toothed  at 
tbe  edge ;  met  with  in  almost  all  tbe  Telaostai. 
The  Ctenoid  (comb-like),  horny,  with  toothed 
edge  ;  met  with  in  some  Teleostei,  as  tha 
PsTob. 

Lastly,  tha  natnres  ot  the  tails  of  the  flshaa 
belonging  to  theae  three  orders  diCfer.  In  tha 
Teleoatei,  tbe  spinal  oolnmn  ends  before  tha 
Bn-tail  begins  (Fig.  202),  and  the  fin-taU  baa 
two  eqnal  lobes.  This  is  called  a  bomooeroal 
tail.    ujiBC  (homos),  the  same ;  ttpitoc  (ktrkoO^ 
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AfBIL   IS, 


K  tail.  In  Um  Outoidsi,  the  EpioBl  oalamn 
doea  Dot  end  bafoie  the  tail'fin  begins,  but  is 
extvnded  into  the  npper  part  of  tha  latter 
(Fig,  203).  and  the  fin-tail  haa  two  aneqnal 
lobee.    Tbis  ia   called   the  heteroceioal  tail. 


trt/mt  (heteiM),    different.      In    the   Elumo- 
bnnohit,  both  homo-    and   hetero-ceroal  btile 


TlBLB  XIX. 

FwKtL-rfaaaso  Oadebi  of  Fisbxs. 

I  Uomooenal  (  Cjolaid  ladea. 

SfBoDj  tkaletonj    tail*.        (  Henine. 

\  I         Tflnuli  I  Ctenoid.  Percb. 

<  /  HelenMiira]  tails ;  fnnoid 

£  )  \     loalM.  Ganeidti.    StorgB.. 

t  CartiUgiiioDa    <  Butb  kindi  of  taila  ;  plaooiil 


■calei.    Klaaif 


The  foeiil  Bahea  tbiu  far  met  with  all  belonfr 
to  the  Ganoidei,  and  all  have  ganoid  loalet  and 
beterooeroal  tails.  They  are  met  with  here  In 
iho  Permiaa  eyatam  for  the  lait  time.    Here 


U  indeed  (>ee  Tdble  VIII.  Ch»p.  XVI.)  the  end 
of  (be  Pa'wiiifa  ^^t  of  ■jitena. 
In  tbe  Permia],  foe^  trs  jo^nj  ot  tie  next 


higlleit  olaaa  of  the  anb-kingdom  Vertebrata — 
i.i ,  the  Amphibia.  They  are,  for  the  moat 
part,  btill  lAbjrinthodont  Amphibia  (see  the 
end  of  tbe  last  ohapter).  firanohioeaame  (tbe 
gilled  liiard,  Fig.  204),  is  an  example. 

Bat  there  are  aleo  true  SeptUian  remains. 
Tbe  teeth,  bones,  and  footpiinta  are  met  with  of 
■ir-breaibing  animala  belonging  to  the  olas* 
R«pti1ia.  Pioteroaaoins  (the  first  liiard}  is  tbe 
earliest  fossil  member  of  this  olais  known.  It 
belongs,  as  we  might  expect,  to  the  lowest  of 
the  foar  orden  that  make  np  tbe  Beptilia — 
TIE.,  the  LacertUia,  or   Lizard    order,    laetrla, 

~  How.— An  age  oioompuatiTe  oalm,  prob- 
ably, prodnoed  tbe  Permian  rooks.  There  were 
many,  bat  slow,  nphearals  and  inbmsrgsnoea. 
Hencs,  there  came  about  the  formation  of  large 
continental  lakes,  separated  from  the  ontljing 
ocean  by  tbe  general  nplifting  of  the  whole  of 
Northern  Boiope,  jnst  as  the  Cupian  Sm  liis 
been  fomied  in  more  recent  timea,  Tlieaa  aea 
lakes  were  shallonish,  and  filled  with  water 
laden  with  rarions  salts,  bronght  down  bj  the 
rivers.  The  magnesian  limMtones  were  formed 
by  the  aotaal  nnioc,  probably,  in  lolntion  of 
magnesium  carbonate  [HgCX)J  with  oalcinm 
carbonate  (CaCO^.  In  the  pools  left  bj  the 
side  of  these  seas,  evaporation  wonid  take  place, 
and  not  only  these  carbonates,  bnt  other  salts, 
snob  aa  gypinm  (GaSO,)  and  rook  salt  (NaCI) 
— see  Chapter  XII. — wonld  be  deposited. 

Some  of  tbe  rivers  would  form  mnddy 
estnariea,  and  on  tbe  soft  shores  of  these 
Amphibia  and  Beptilia  wonld  leave  their  foot- 
printe,  dried,  later,  by  tbe  sax  into  perpetnity. 

Lastly,  tbe  breccias   fonnd  in  some  plaoes 


la  the  pnblic  mind  tbera  appean  to 
coQfnaion  respeoting  theee  animkls, 
being  credited  with  poiaonons  powers 
tbis  there  is  really  no  fonndatioD. 
is  perfectly  harmless,  and  altbongh  i 
not  be  persnaded  to  attaok  a  toad  »w 
if  onoe  ne  has  taken  the  toad  in  hu 
is  easily  acoonnted  for  from  the  fact 
toad  is  possessed  of  glands  imbedded  i 
which  are  capable  of  poniin^  ont  1 
fear  a  peoaliar,  acrid  Siiid,whiob  a  dl 
greatest  repngnanoe  for,  and  oonseqn 
not  be  persuaded  to  attaok  a  seoond 


105),  especially  in  the  English 
'bordering  on  Walei,  may  have  been  dne  t«  tbe 
descent  of  glaciers  from  the  Welsh  monntains. 
F.  PuuDUCTS.  Building  stone— those  ol  tbe 
Houses  of  Parliament  an  dof  Westminster  Hal! 
come  from  the  magnesian  limestone.  The 
limestones  are  also  need  as  manares,  in  the 
making  ef  mortar,  and,  in  some  casss,  for 
lithographic  stones.  Tbe  marls  ata  nsed  in 
biiokmakiDg,  Some  ores  occur,  snch  as  galena 
or  lead  sulphide  (PbS),  blende  or  sine  sulphide 
(ZdS),  oopper  pyrites  or  oopper  and  iron  snl- 

Shide  (Ca,  S,  Fe,  S,).  Itockaalt ;  gypsum  ;  and 
rem  the  magnesian  limestone,  magnesia 
(HgOJ  can  be  obtained,  and  also  Epaom  salts, 
mstnniFaatnred  artificially  (HgSO,). 


amphibian.  A  few  of  the  distiagnie 
racters  between  the  frags  and  toai 
connidered  with  advantage.  The  fr 
motive  method  is  that  of  leaping  or 
bnt  the  toad  is  satisfied  by  advanci 
slow  bnt  certain  walk  or  crawl,  Tl 
a  bright  and  active  little  fellow,  v 
toad  is  dall  and  awkward.  The  oolo 
skin  of  tbe  fro^  is  of  a  brilliant 
toad's,  however,  is  of  a  mors  sombre 
back  IB  perfectly  straight,  and  remair 
the  frog,  in  time  of  danger,  is  a 
''  setting  up  its  back  "  in  tbe  form  o 
just  beneath  the  base  ol  tbe  bead. 

The  frogs  and  toads,  although  pc 
very  imall  brains,  appear  to  be  endow 
certain  amonnt  of  intelligenoe.  for 
lar^e  frog  in  ray  garden  which, 
whistling  a  lively  air,  would  come  o 
rockwork  and  advance  towards  me. 
did  constantly  and  repeatedly,  atd 
other  persons  tried   the  same  thing 


PRACTICAL    HICEOBCOTT    70K 

BTUDEHT8.-XX7III. 


FBOOS  and  their  allies  are  i 
animals,  and  it  is  oar  privilege  to  stndy 
them  in  the  present  chapter.  The  fron  and 
toads  belong  to.the  division  known  ae  Amphiiiia, 
our  table  telling  ui  this  term  me*ns  an  animal 
which  passes  part  of  its  life-history  in  water. 


of  its 

water  is  essentially  necessary  for  its  develop- 
ment; but  aa  time  goes  on,  and  the  txdpole 
assnmei  its  more  perfeot  state,  the  gills  of  the 
tadpole  give  place  to  tbe  lungs  of  tbe  fally 
developed  frog.  It  must  not  be  thought,  how- 
ever, Uiatfiogs  breathe  entirely  by  their  lungs, 
beoanse  snch  is  not  the  case,  the  skin,  in  reality, 
acting  to  a  large  extent  in  the  function  of 
respiration  ;  we  will,  therefore,  after  having 
reviewed  the  general  obaraoCers  of  the  animal, 
revert  and  consider  tbe  general  development 
from  the  ovum  to  tbe  mature  frog,  it  may 
be  mentioned  also  that  that  which  is 
•tated  In  tiiis  reapeot  with  regard  to  the 
frog  Bay  also  be  applied  to  that  of  Uie  toad. 


».) 

frog,  whistling  the  ii 

pri^uoed  upon  him  ;  bnt  i 
vanoed  and  whistled,  bs  wonld  oomi 
cut,  with  bia  glittering  eyes,  and  i 
mentioned  upon  all  of  theaa  oooasions  1 
rapidly  witn  hie  under  eyelids, 
brings  us  to  the  fact  that  the  frog 
birds,  is  possessed  of  a  menbiane  he 
ordinary  eyelids,  termed  tba  "niottli 

The  student  of  mioroaaopy  iliOBld 


c  15,   lS9i. 
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WM,«a  tlM  tbeiVfuot  the  frog-,  vrKIoh 
u  tMaatifiillj  the  formatloa  oF  pigmtat 
iBlin.DbjeotiTeirillbefoBadsafflolentlr 
Iforthaparpaie.  The  bodj  of  the  ma  tare 

tiro  pain  at  limbs,  Birsnfsd  mnoh  in 
I  mvinflT  OS  the  arm  mA  lege  of  humtn 
n  faot,  likt  onneltres,  it  ia  bilitenlly 
iloal,  that  is,  eqakl  apaa  both  sidss. 
>I  kpertarae  oommuaioate  posteriori; 
I  month  ;  bnt  »t  the  baee  of  each  nasa! 
'  ia  a  ralTB  which  may  be  olosed  at 
.    Thli  probabW  ig   dwIdi;  to  the  (aot 

Ing  doce  not  braathe,  like  ooiselvea, 
[maUoallj,  bat  ■atnall;  SIIb  ita  month 
r,  and  then  (watloirg  it  at  one  gnip, 


Head  o: 
1,  Homed  fiog ;  3,  Eiibla  Frog. 

wallow  a  pill.  It  wUI  be  aaen,  there- 
at bj  keeping  a  frog'a  month  open  for 
ended  period  the  animal  wonld  be 
ated.  Thii  aeemi  almoat  inoredible, 
'eitliflleH,  it  ii  trae.  The  limba  of  the 
I  arraiigM  mnoh  in  the 
I ;  in  the  fonlimb  wa  have  the  hnmema, 
gtha  bone  extending  from  the  Bhonldor 
elbow  ;  the  forearm  conaiiting  of  two 
inned  the  nlna  and  radina,  extending 
la  elbow  to  the  wrist ;  and  following 
I  oarpni  oi  writt,  tlie  meta-oarpn*  or 
forming  the  palm  of  the  band,  and 


ta  formuiK  the  flngera.    The  frog  has 
igen     onlj    upon    the    forelimb,  i 
1  bj    nula,   whiah    we    observed 


idj  of  hnman  miaroaoop; 
bj  hardened  and  oompreaaad  api' 
Mils.  Eaob  hind  limb  of  the  frog 
Teiponda  in  atinotnre  to  onr  own.  Wa 
it  the  femnr,  oi  thigh.bone,  and 
i  to  tlili,  from  the  knee  downwards  to 
kla,  two   bonM   termed  the  tibia  and 


it  wonld  appear,  ia  to  facilitate  the  animal 
itching  the  inaecta  npoa  which  it  lirea. 
I  apparent,  if  we  obacrTS  the  light- 
rapidity  aod  extant  to  which  the 
aa  is  thrust  whilst  catching  anj  ptaaing 
t.  I  hfiTe  sien  a  frpg  catoh  a  waap  b; 
meaoi  ;  bat  it  did  not  seem  ti  relish  the 
t  at  all,  and  I  ma;  add  it  ieaaatomar;  for 
the  frog  to  limit  Ui  appetite  ti  the  i mailer 
fraternity  i  indeed,  very  frequently  we  may 
Qnd  in  the  stomncb  of  the  frog  inaecla  it  would 
alm^Et  impowible  to  obtain  by  any  other 
rann.  It  wilt  be  distinctly  nnderatood,  how- 
•r,  I  do  not  recommend  the  frog  to  be  killed 
itely  (or  the  inseot?  ttkel;  to  be  found  in  its 
stomach  ;  in  faot,  the  student  of  entomology 
would  not  profit  greatly  by  loch  a  coaree, 
becanse  generally  the  ioBeot  would  he  damaged 
by  its  incarceration.  The  month  of  the  frog  ia 
lined  with  little  teeth  arranged  chiefly  npon 
the  plates  of  the  vomer  ;  there  are,  however, 
no  glands  opening  into  the  month  reeembting 
those  in  the  man  ;  the  stomach  ii  small  and 
capable  of  great  extension,  it  ia  posBeFsed  of 
glands  which  secrete  a  digestive  Buid,  and  the 
whole  oonrse  of  the  alimentary  oina!  and 
digeative  phenomena  resembies  the  hnman 
tnbjeot  in  a  marked  degree.  We  will  not, 
therefore,  again  describe  i^,  hut  the  student 
mnst  revert  to  previous  ohapters  ;  one 
point,  however,  is  of  great  importanoe : 
the  student  should  mount  permanent  ipeci- 
mens  for  referenoe  and  comparison  with 
the  hnman  subject ;  he  will  Bnd  some  slight 
differences  in  strnotnre,  bat  the  principle  is  the 
same.  A  portion  of  the  liver,  stomach,  and 
intestine  should  be  preserved  in  the  manner 
described.  In  disaeotiog  the  frog,  the  stndent 
will  undoubtedly  observe  the  intestine  does  not 
terminate  at  tbeanal  aperture  outside  the  body, 
bnt  inside,  at  a  portion  known  as  the  oloaoal 
chamber,  which  latter,  I  maj  mention,  ia  the 


that  of  hnman  beingi.  The  stndnt  abbnU 
therefore  study  the  parts  most  oarefollf,  and 
mount  the  variona  portions  at  permanent 
objects.  The  sense  of  smell  is  oceaiionad, 
OS  in  the  hnman  mbjeot,  bj  olfaotory  aaci 
and  lobes,  and  act  in  the  same  manner ; 
the  arrangement,  therefore,  need  not  be 
dwelt  npon  farther.  The  aanaes  of  touch  and 
t(ut«  are  bnt  slightly  developed  in  the  fng, 
indeed  it  la  doubtfal  if  the  animal  la  powaaaed 
of  the  tense  of  taste  at  all,  but  that  of  tonoh, 
althongh  very  poor  in  aome  of  the  spedea,  ia 
mora  largely  developed  in  others.  We  hare  now 
considered  all  the  essential  oharaolen  of  tha 
frog  interesting  to  the  mioroeooplat,  with  tha 
exception  of  the  method  of  reprodnotion,  Tha 
femalea  expel  the  ova  into  thd  river  or  ponda, 
which  appear  Ilka  little  msnana  of  jail/ 
attached  to  eaoh  other  by  a  atioky  mbatanMi 
Theae  are  fecundated  by  the  sperm  oella  of  the 
males,  a/ltr  their  txpultion  frvm  tlu  My;  oell 
dlvlaion  takea  plaoe,  and  aventDally  ua  tad- 
pole and  frog  are  formed.  A  referenoa  to  Uia 
diagrams  wUl  explsin  the  Tarioni  atagCi  oo- 
ounog  dnring  the  phenomena. 
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By  Jotnr  Unj^ 

Anthorot  "Allwnativa  Elementary  Chemlitrr,"  fa. 

The  Water  Wa  Sxlnk  (wntifliNaO- 

IX  onr  laat  article  we  indicated  how  wKtes 
may  be  analysed  or  split  np  into  its  eom- 
ponent  parts,  two  methods  being  pointed  ont 
as  applloable  to  this  purpose,— namely,  J 1)  tha 
extraction  of  oxygen  from  tha  llqnla  with 
liberation  of  hydrogen  thmngh  the  affanoy  of 
oxldisable  matala,  atwh  as  iron  and  lodliun ; 


onrrant.  This  latter  method  enabled  ni  to 
state  that  water  oonsistad  of  two  gaaei,  ssyyM 
and  hydrogtn,  nnited  in  the  proportion  of  oaa 
Tolnme  of  oxygen  to  two  volDmsa  of  hydreMB. 
The  testa  applied  to  the  two   si-rlform  bodlM 


L'>war  Limb  of  Frog,  showing— 


reoeptaole  for  the  renal  excretions  and  tha 
sperm  or  germ-oellfl,  as  the  oaaa  may  be, 
previous  to  expnliicn  from  the  body.  The 
blood  of  the  frog  la  red,  but  it  ia  propelled  by  a 
heart  having  thrae  chambera  only— namely,  one 
vantriole  ai^  two  anriclei ;  hence,  the  blood  is 


Upper  Umb  of  ?ragi  showing — 


uid  further,  Uie  bones  of  the  tanas  or 
followed  by  the  metataima,  or  foot, 
Dted  by  the  toea,  or  dl^ta.  It  will  be 
d,  however,  that  whilst  In  the  frog  the 
d  ladiu,  and  the  tibia  and  Simla,  are 
■id  togethar,  in  human  beings  such  is 
oaM,  The  itodoit  ahonld  oonpare  a 
ot  fng^  with  that  ot  hnman  bone, 
oh  BRanfamKit  of  tha  frog's  bone  is 
la  Mme  ae  In  the  hnman  being  ;  the 
mart  tharefon  be  referred  to  the  pre- 
i»pter  daKlIng  with  this  sabjeot.  The 
at  the  tzag  Is  placed  in  a  peonllar 
,  Knd  Tot  Bot  eo  whan  we  oonsider  its 
'  life,  na  apex,  01  point  of  the  tongue, 
Md  to  tha  batt  of  tha  throat,  the  base 
naadUMj  wlthiB  the  lowar  lip.    This, 


reptiUa  is  arranged  upon  the  same  princlpli 
henoe  they  also  are  oold-blooded. 

The  mioroeoopiit  mast  examine  the  blood  of 
the  frog.  Be  will  observe  the  corposclea  are 
oval  in  shape,  nucleated,  and  lai^  and  well 
worthy  of  stody.  The  frog  baa  no  ribs  ;  it 
will  therefore  be  nnderstood  bow  it  la  the  frog 
is  compelled  to  swallow  the  air,  aa  it  cannot 
depend  npon  the  extrtiona  of  the  coital  and 
diaphragmatical  mosclea  to  aid  In  respiration. 
The  muscles  of  tbe  frog  are  both  striped  and 
nnstripe<i,  exaatly  tbs  same  aa  in  the  human 
subject.  The  atndent  should  examine  some  of 
each,  and  compare  with  the  specimens  pre- 
viously prepared  in  connection  with  human 
microscopy.  Tbe  eye  of  tbe  frog  iiot  theaame 
strnoture  aa  tbe  humsn  eye,  for  we  obaerve  tha 
oomea,  the  aqaeons  hamoar,  the  orystalUne 
lens,  and  vitieoas  humour,  exactly  in  corre- 
sponding positions.  The  frog,  however,  has 
two  eyelids,  and,  as  we  previoualy  mentioned,  a 
nictitating  prooeas  or  membrane.  The  sense  of 
sight  is  very  acute ;  this  is  evident  from  the 
tact  that  the  animal  never  misses  an  inicot 
when  attempting  to  catch  it.  The  seme  ol 
healing  ia  nearly  the  auna  in  every  raepeot  ai 


derived  from  water  proved  that  tha  gaaai  were 
between  thenualvee   very  diMlmilar  in  pm- 

Sortiei,  and  It  Mareely  need  be  added  that  both 
[ftar  In  the  highest  dwrea  from  the  original 
water,  Theie  facte  rarilj  a  itatameat  we  nara 
prevlotialy  made,  to  wit : — 

Whttt  any  miitamai  U  eatatd  te  utultrf*  'ff* 
manent  changt  uhieh  tvulU  in  iU  oAMicef  if 
eampwlinn,  Ikt  eoiHfonwmU  iiff'f,  net  Mdf  aninj 
thmitlvei,  bul  art  mlirtly  ue/ii*  tA<  My  fa 
ichUh  thiy  twi  ihnT  arijin, 

Now,  the  same  gas  aa  waa  obtained  by  namfng 
ateam  over  red-hot  iron  may  be  prepared  with- 
out tha  application  of  heat  by  dlMelvIng 
pieoee  of  aino  in  dilate  lulphnrlo  aoid.  Intra- 
duoa  loma  pieoee  of  sramLMtd  xiiM  into  a  flaak, 
fitted  np  aa  ihown  in  Fig.  flS,  oorer  the  atso 
well  with  water,  and  then  add  ttn»g  lulphniio 
acid  cartfiilly  till  bnbblea  of  gaa  are  tmly 
evolved  ;  the  liberated  gaa  ia  hydrogen,  and  ft 
may  be  ooUioted  at  the  pneuniatie  bough  la 
the  ordinary  way  aa  Indicated.  Snlphnrla  aold 
la  a  body  oonWning  a  fixed  propottioB  ot 
hydrogen  which  :may  be  replaced  by  a  matol. 
The  lino  in  diaaolving  entera  into  oombiaattau 
with  the  Kilphnrlo  aold,  forming  a  Mlt  eallad 
ittM  Mi^pJtato,  and  ia  ooniequenoe  the  bidxa^^fn. 
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and  dead  t,ai  fim.  If  the  blowi  mz»  not  la 
line,  then  tlie  tb*.tt,  If  lUglit,  will  beoonw  bnb 
If  not  ftrtn,  tha  nbntioiim«7  tcMttnn  ftboMOr 
um  if  tha  outing  Ii  Blight.  Than  mnit  kIm 
b«  »  wniibla  "giTo"  at  (Mh  blov.  It  tha 
huonxei  nboDiidi  withont  luiuiiig  tha  ahaf  t  to 
moTS,  tli«n  ^nenll*  tba  fit  will  be  fonnd  too 
tight,  and  It  ii  riuy  to  driva  aar  mom  with- 
oat  aulng,  Auotbar  thinff  u,  that  a  itael- 
faoed  hammar  ahonld  not  be  lued  apoa  the  end 
of  a  ihatt,  beaanu  it  nill  bniiaa  and  band  np 
the  end,    A  barameT  of  ooppar  or  of  lead  u 


I  the  proper  or  correot  miChods  of 
laita   together  after  they  have   been 

at  maobine  or  rioe,  and  in  a  general 
irefoie,  we  can  boit  oonuder  tham 
t  general  term  or  heading,  adjuilmtnti. 
egatd  them  aa  the  minor  operatioai  of 
ad  ai   qnite  diatlnct  from  the  major 

II  of  ereoUng:.  In  large  workshops 
reallj  little  other  work  save  that  of 
nt  done.  So  aimple  ia  this  in  maiij 
Lms,  ttut  bof  B  will  be  intinBted  with 
K  of  engines  and  mooblnea  of  standard 
titlre  types.    M7  remarks  under  thU 

I  only  hare  refecenoa  to  the  adjttBt- 
shaf  ta  and  bearings,  ka;s  and  wheels. 
a  shaft  haa  been  turned  and  ita  bear- 
id,  it  aeldom  happens  that  the  contaot 
red  and  tnrned  snrfacea  is  perfeot.  The 

and  boring  mav  ha*e  beon  done 
leaving  ntiinie  ndgaa  npon  the  anr- 
)r  tlM  beaiingt  ma;  not  have  been 
perfeotlj  oarallal  with  etch  other, 
e  it  ii  nearly  always  neoeuary  to  fit 
■  into  ita  baaringa,  and  easa  oS  a  tiiSe 
from  tha  higheat  poiuta  ot  oontaot. 
oUm,  therefore,  is  ae  follows :  The 
BBwared  tboroaghly  with  red*lead 
«ad  tiiad  in  ita  bearings,  being  rotated 
«  poitioB  of  a  drcls  to  transfer  tlie 
(Blatter  from  its  snrfaoe  to  theoon- 
^eei  ot  Uw  bearing.  II  the  shaft  ia 
eonaeqneiice  of  ita  own  weight  only, 
a  ot  whaala,  kc.,  kayed  npon  it.  It  ia 
'  to  obtain  more  power  of  leverage 
ftan'that  afforded  by  the  hands,  A 
rial  u  thaiafore  fixed  npon  tha  end  of 
^  or  a  pall  of  olips,  Fig.  123,  A,  and 
ndthanaesaaarylevaragefor  tha  partial 
of  tha  shaft  in  Ita  jonrual  bearinga, 
I,  B,  On  lemoving  the  shaft,  ue 
f  snrfaoea  la  apparent  by  the  tranaf sr- 
bo  rod  lead,  and  tha  anperflaoaa  metal 
ed  with  the  aorape.  After  the  shaft 
ed  in  this  way  until  contact  ocoars 
tlie  amfaoea  of  the  jonrDal,  oil- 
aia  ont,  nnleaa.  Indeed,  the  shaft 
aij  imall  diameter.  Tha  groDvee 
^th  a  ronnd-noaed  ahlaal,  and  in 
ialf  of  tha  bearing.  Fig.  124  shows 
halt  with  iU  oil  ffrooTea.  It  will  be 
that  tfaey  radiate  diagonally  from  the 

II  -Jiole,  la  order  to  dlatribnte  the  Inbri- 
1  over  tha  area  of  the  bearing  faoea. 
ea  ihafta  an  fixed  in  their  jonmali 
s,  and  tha  wheels  mn  looaa  upon  thel 
nun  the  top  portion  of  the  abaft  L. 
ition  npon  whioh  tha  wheel  rnna  ia 

with  oil  groove^  aa  in  Fig.  135, 
»  kind  ot  adjnatment  is  that  of 
)y«d  span  tbair  axlea,  or  thaii  ahaf tf. 
1  theaa  oaaaa  la  of  a  different  kind  from 
he  former  oaae.  The  first  is  a  "  work- 
'  "  eiiy "  fit ;  tha  second  ia  a 
' "  At.  Shafta  moat  run  freel;, 
perfeot  contact  with  their  bearings. 
•ttj  mwt  eloo  be  in  perfect  oontaot, 
ant  any  treedoa  of  movement.  They 
la  UgM,  in  taot,  aa  to  reqaita  being 


driven  in,  or  pullad  on  with  strong  pressure. 
Although  ahaf  ts  and  tha  bored  bolea  into  whioh 
they  enter  are  properly  tarned  to  gangs,  yet 
there  are  almost  always  eome  slight  inaccu- 
raoiea  which  require  to  be  corrected  with  tha 
file.  The  gauges  may  fit  too  slack  or  too  tight, 
the  bits  or  drills,  or  tools  need  in  boring,  may 
leave  minnte  tldgea,  tbe  bolea  may  not  be  per- 
fectly cironlar,  and  these  minnte  ercore  are 
very  palpable  in  the  mutual  Gtlicg  oE  hard 
unyielding  metali.  I  do  not  say  it  is  good 
practice,  bnt  it  is  nevertheless  almost  always 
aeceasary  ii  effect  acme   correction   with  the 


file.  The  bora  of  the  wheel  is  often  eaied  with 
the  back  of  a  smooth  half-round  file.  Or 
the  abaft  Is  eaaed  by  draw-filing  —  not 
much  in  amount,  ot  oonne,  bnt  loffi- 
cient  to  enable  one  to  be  drawn  01  driven 
over  the  other.  The  fit  moat  be  tight,  baeanae 
no  key,  howevar  well  fitted,  will  prevent  a 
alack  wheel  from  "working"  upon  ita  shaft. 
And  yet  if  the  fit  h  a  little  too  tight,  it  is 
impOEiaible  to  pu1t  the  wheel  over  ita  shaft 
without  riek  of  fraoturing  ita  bosa.  There  U 
an  advantage,  therefore,  in  easing  the  bore,  and 
draw-filing  the  shaft  in  the  direction  in  which 
the  wheel  has  to  be  pulled  on.  Also  a  little  oil 
should  be  rubbed  on  shaft  and  bore,  to  assist 
the  aliding  of  one  over  the  other. 

To   drive  a  shaft  into  a  wheel,  the  blowa 
ahonld  be  Kiven  iu  perfeot  line  with  the  azia, 


1,  or  elae  a  block  of  hard  wood,  end  grain 
is  held  batvean  the  ateel  hammer  and  tha 

of  the  shaft.    In  heavy  work  the  hammar 

ia  of  DO  use,  but  preesure  ia  employed  for  pnU. 
'    ;  on  wheels  and  axlea ;  a  hjdranlia  pnller  la 

I  ployed,    for    lighter    work,  screw-pteewrB, 

obtained  by  a  couple  of  long  bolta, 

Kay.fitting  la  of  mora  importance  than  lade 
are  apt  to  consider  it.  Upon  the  proper  fitting 
of  keya  in  their  key-waya  dependa  much  of  the 
atability  and  permanenoe  of  wheela  upon  their 
abafts-  Among  tbe  different  keys  ocoaaionallj 
made  nee  of,  there  are  only  two  employed  ia 
any  consideratala  extent  in  englneera'  work- 
ahops,  the  ordinary  gib-headed  form,  Fik.  I3G, 
and  the  sunk  key  or  feather,  Fig,  ISS.  To  tha 
fitting  of  theaa  two,  thaiafore,  I  ihall  oonfine 
my  remarks. 

Gib-headed  kayi  are  made  either  to  lie  npon 
a  flat  filed  npon  the  abaft,  Fig.  12S,  A,  or  to 
lie  within  a  groove  cut  into  tbe  shaft,  Fix.  ISQ, 
B.  Except  for  the  very  lighteat  work  the 
latter  is  Invariably  adopted,  Tha  kaytnovea 
in  abaft  and  wheel  are  vailonily  made.  In  tbe 
shaft  they  are  out  with  a  revolving  alot  drill, 
In  the  wheel  they  are  ont  nnder  a  alotting 
ma^JTllim,  By  amatenra  they  are  both  cut  witn 
narrow  ohiad  and  with  fila.  Bat  even  whan 
cut  with  machine  there  is  ninally  some 
adjnatinent — aome  easing— neoasMiT,  andmnoh 
more  ao  when  they  are  cat  by  band.  Properly 
the  beat  thing  ia  to  be  sare  that  tbe  key  itaelf 
ii  true  lengthwise,    and   that  the  faces  are 


square  In  relation  to  each  other.  Then  the 
key-gioov«s  in  shaft  and  wheel  are  eaaed  until 
perfect  contact  occurs  between  key  and  groorea 
throughout  their  entire  length,  red  lead  being, 
as  naual,  employed  ns  a  test  of  contaot.  It  the 
key  bears  bird  at  one  end  and  it  Is  out  of  con- 
tact at  tbe  other,  or  it  tbe  groove  is  winding  in 
relation  to  the  key,  then,  although  the  fit  may 
seem  tight  enoc^'-h  on  firet  driviugin,  the  wheel 
wiLl  work  loose  in  ccurac  of  time.  There  shonid 
tw  perfeot  contact  all  along  at  all  poiuta.  To 
effect  this,  tbe  kay  hsa  to  be  tried-in  severa 
I   the  parts  moat  In 
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conUct  eased  witli  tbe  Sle.  It  ia  driven 
bMk  with  tbe  kaj  drift,  aeed  aa  in  Fig. 
127.  Sometimw  the  key  ia  driven  from  the 
ontaide,  BometinieB  from  the  inride  ot  work 
— •oooi^iu?  to  convenieDOe  of  getting  oat. 
When  driven  out  from  the  inside,  •  piece  ot 
lead,  or  of  wood,  ehonld  be  laid  between  the 
drift  ud  the  ahatt—kt  a  in  Fig.  127— to  pre- 
Tent  the  latter  from  beooming  brnised.  To 
■tertakejthat  baa  been  driven  home,  when  the 
hOT  drift  oannat  be  nsed,  a  wedge  ia  ioeerted 
beiWMB  tlie  head  and  the  wheel  boaa — at  a  in 
tig.  126— ud  driven  in.  This  ia  a  device  often 
lllimiBilj  when  two  wheela  come  near  eaeb 
Othei  on  the  aame  ehaf  t,  or  when  tbe  key  comei 
cloM  to  a  bearing  from  which  the  shaft  cannot 
ba  Ukim  ont.  Freqaentl; ,  however,  it  ia  qnite 
praotloable  to  drive  the  key  ont  with  a  drift 
uaerted  tbionfth  wheel  arma,  in  the  direction 
of  the  arrow.  Fig.  126. 

WIUi  aimk  feathers  there  is  little  tronble  in 
fitting,  baoanae  they  are   paiallel  iaetead    of 


b^nf  t 
Budta 


Monteimink  rlveta  luataad  of  lorewi,  .  _ 
liveti  b^ng'  etnd-iorewB  tapped  into  the  shaft 
and  their  beads  hammered  over  into  holes 
eonntamuik  in  the  key.  A  little  easing  with 
th«  ftU  BMj  be  neoeisarj  to  ciose  tbe  wheel  to 
slid*  tn^  along  tbe  key.  These  keys  are 
UMd  lot  wneela  nlob  have  to  slide  into  and 
out  ot  fear  with  other  wheels.  J,  E. 


A  raw  QAB-EVOniE. 

S  mgla6.  of  which  a  dilgram  ia  annexed. 


Wltti  a  Sin.  stroke.    At  a  speed  of  350  n 


by  14iii.  wide.  It  works  on  tha  "  Otto  "  cyole, 
and  an  igniting  tnbe  is  ased  instead  ot  a  dide- 
Tmlvo.  The  governor  is  oonstmoted  on  the 
"bit-and-miu  prindple,  and  is  worked  from 
tha  same  oun  that  operates  the  axhaut  valve. 
Tbe  engine  baa  vary  few  working  parte,  and  tbe 
makin  tell  n*  that  while  allparta  ate  oarefnllv 
fitttd,all  ntin  see  wary  "  Snish ''  has  been  avoided, 
■0  M  tB  rednoe  the  price  to  as  low  a  figure  aa 
po^Ue.      


ipaee  ooonpied  by  the  engine  Is  only  28in.  long 


H' 


SXSIOIiniO    XBCHAVICAL     HOTX- 
MXVTS.- 

OWEVEB  much  li^ht  may  be  thrown  apoo  the 
snbjeilt  of  invention,  the  exact  prooeis  nil] 
~  — nain  more  ot  len  obscnrcd.  Bat  tha 
ita  that  have  been  broaght  ont  in  inany 
__  _  "*■■"■—'  work  woatd  lasm  to  indleati 
that  there  are  b^-paths  to  the  layal  road.  And  tha 
peat  sjialaiiisliiiiiu  of  oar  knowledge  olmeehanlnu 
and  the  ma^lnery  of  taanimiasion  leads  oa  to  hopa 
that,  at  no  distant  day,  tbe  designing  of  meohaniMl 
moTatnenta,  the  invention  of  mechadsn,  will  be  by 
Buthods  that  are  more  nataral  and  logloal,  and  so 
re  soinitiBa,  thin  have  been  employed.    It  hai 


IB  imtriMil  3ln\M 


often   little   nndentood.     Much  len  has  it  bean 
known  what  othen  have  done  in  tha  same  line. 

The  Invention  ot  meAanlim,  to  he  made  a  tmly 
scientific  process,  mast  rest  apm  and  be  denlopad 
along  abeolntel];  general  prlndplea.  When  these 
luadamental  prindplea  bsooine  raoonlied  by  the 
■tody  of  axlitmgmeabaniasDS,andbyUiereseuchM 
whi&  mathematical  InveiUgstions  make  possible, 
then  the  fonndatlon  coiines  m»  be  laid  for  a  work 
of  enduring  sacoaae  by  the  mvmitor  who  would 
buHd  thereon.  Too  often  Invention  become*,  as  it 
were,  a  repeated  potting  down  and  eomparmg  ot 
the  poinbls  omDbiuationswbiabprsasatthenuelTM. 
Mew  these  poeilble  com  binatinns  preesnt  themselves 
we  cannot  dearly  define.  That  they  do  ia  a  fact ; 
■nd,  momoTer,  it  is  common  experience  that  tbe 
better  preparation  we  have  In  leo^islng  the  possi~ 
bilities  Donnd  up  In  any  new  oombination— to  seize 
upon  and  hold  laat  the  idea,  and  tnm  it  to  good 
Bccoant— beoome*  a  meaeure  ot  tbe  extent  to  wlildi 
we  oan  somehow  devise  oew  oombinationa.  R«u- 
Isaui  writes  that  the  procesa  partially  ontliaed  by 
him  '^  makes  the  finding  of  inventions  eacier  only  to 
those  who  have  sdentifioilly  grasped  their  suhjeet, 
while  at  the  same  time  it  places  tbe  goal  they 
attempt  lo  readi  ever  higher  and  higher.  It  does 
not  Oaoresae,  hut  rather  raises  the  intetleotual 
work  of  the  inventor,  while  it  enables  him  to  see 


It  the  mechanical  movements  be 
a  tew  of  the  wondartnl  mechsnitn 
ventians—piinling  presses,  paper  machinery,  spin- 
ning,   weaving,    and    caidiug    machines,  and  the 

bewildering.  And  the  current  tachnloal  joaroala, 
as  well  as  the  pnhlicationsot  the  United  Slate*  and 
foreign  pAtsnt  Offieea,  furnish  abundant  "^t"^*' 


stop  here ;  for,  whQe  on*  ia  at  work  desoritdng. 


_„ „_.  __   _„..     .._  whidi  he 

must  needs  be  somewhat  familiar.  The  ease  woold 
be  hopeless  if  we  shonld  to-day  study  sack  and 
every  machine  by  itaelf,  aa  was  possible  in  the  days 
when  there  were  a  tew  simpfe  machines.  We 
sbonld  Twy  soon  find  identical  movements,  and 
their  equivalent  meohaniims  throughoat,  and  be 
under  the  necessity  of  euly  taming  our  attention 
mora  particolarly  to  tbe  study  of  theniofion. 

The  tam  lUcAoiiMin  at  Snt  was  applied  more 
espedally  to  the  means  osed  to  alter  or  chaoge  the 


direetion  of  motion,  sooh  ashy  wheels,  lii 
and  pulleys,  with  oerlstfn  latloB  of  V  aloali 
two  element  ot  motkm— the  diteetio  nal  ra 
the  veloei^  latio— conslltnte  what  V 
Bukkine  have  termed  the  elements  of  ec 
motion.  And  the  modes  ot  connection,  oi 
conununieating  the  motion— each  as  by  1 
whed  woric,  or  wiapnisg  connectors  like 
di^ns — have  farmed  somewhat  of  a 
classifying  mechanlsnis.  While  WillU 
exdndedfrom  tbe  science  ot  pars  msci 
combinatloDS  not  consisting  of  risid 
Banliine,  on  the  other  band,  included 
connection  as  a  posnUe  meana  of  comn 
motloo.  And  later  there  have  bet 
nnsumatie  and  dedro- magnetic  means, 
been  dearly  seen  that  the  simple  ouestioa 
— that  is,  of  the  kinematics  ot  tha  mec 

The  work  of  Beuleanx  in  developing  the  1 
of  machinery  has  made  possible  a  grasp  ot 
suhjeet  from  a  new  standpoint— namely, 
^stcmatlc  devalopinent  at  the  machine 
wbieh  not  only  ttaam  a  rational  basis  for 
cj  existing  maehinea,  hot  looka  forwa 
probable BOemtifladaTelopment  ot  new  com 
ue  InveDtiim  of  meehamsms,  and  the  de 
mechanical  movements. 

To  look  backward  along  Ihe  probata 
devdopment,  by  whidi  any  partieulBr  r 
has  come  to  be  as  It  is,  may  help  In  show 
that  mbht  profitably  D*  followed  In  woti 
a  eoBlCiMon  ot  mechanism  for  any  giv 
paipoa*.  Sappoe*  we  examine  the  elesm 
anftt-retara  ntoUon  of  one  ot  onr  moder 
tools.  In  eoM  of  its  forms  this  meohaaisn 
known  a*  the  Whitworth  qniofc-retum  d 
is  not  our  pnipoae  to  dkow  how  Whitwortl 
It,  evesiif  ft  were  his  original  invention, 
dmply  to  ontline  one  way  ot  the  mai 
lines  of  development  ot  a  qnick-retai 
niMhaalBn,  and  thus  to  Indicate  some  o 
that  may  be  logicaDy  taken  to  develop 
simple  mechanism  for  a  definite  parpose. 
of  what  has  been  don*  Is  always  a  ere 
showing  what  mav  be  done.  EspedallT 
caaa  itTt  la  posstbl*  to  obtain  some  Ides 
taint,  afJtoH;  any  existing  eomhiuationoti] 
movements  could  have  been  devised, 
historical  Interest  to  note  that  the  fni 
form  ol  this  Whitworth  motion  was 
Hnyghens  to  represent,  in  bis  planetar 
approximate  way,  tbe  variable  motion  o 
In  Ita  sUiptioal  orbit. 
IJu  protUm  of  Ihe  quick-return  meti 
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i-ig.  i:i 


Fig.  14, 


fB  aelectad,  voqnira  a  mftchanimn  which  ohall 
or  flhADge  the  ooatinuouB  aiid  uniform  rota- 
FaoiTtta  ihaft  into  ato-and-fro  motion,  or 
MttODK  moTwntnt,  mioh  that  the  retnm  stroke 
le  made  in  \mm  time  than  the  adTance  stroke, 
le  dtllnite  ratio* 

re  11,  therefore,  a  periodic  change  in  the  rela- 
the  directionf  of  motion,  and  a  yariable  ratio 
cftiee.  Horeoter,  we  know  that,  in  order  to 
be  meohaniam  aerre  any  naefnl  purpose,  all 
nlatiTe  motiona  moit  oe  eonatrainid  (ELen- 
.  Tliatia,  beddea  having  a  oertain  direction 
ovtain  velooily,  the  motion  most  be  oom- 

detennined  aft  any  instant.  Espedallj^  is 
ledfol  m  this  mechanism,  where  there  is  a 
I  of  both  diieetion  and  Telocity. 
■kaa  little  differanoe  where  we  begin,  whether 
.  enmk-arm  or  a  wheel,  for  the  element  of 
Q,  w  whether  we  dereiop  the  work  by  a 
of  link-woik  or  a  syitem  of  wheel-work. 
I  itego  wa  are  not  conoamed  ao  much  with 
aitieiilar  train  of  medianism  shall  be  finally 
«  wtth  the  f  ondamental  requirements  of  the 
B.  It  would  bepoariUeto  start  at  once  with 
iplaerankaDd  conniwting-rod  mechanism  of 
am  iiiginw  Bat  aoma  may  doubt  thepro- 
ol  banning  at  lo  adTanoed  a  stage,  even 
.  wa  have  Inn  tha  rotation  and  reciprocation 
iiaUa,  but  wt  Tariable  time  stroke  redpro- 
for  tha  naiftirm  rotation, 
ha  simple  eiaak  arm  a.  Fig.  1,  capaUe  of 
g  VBUondy  about  A,  add  another  one,  ^, 
.  Whether  tUa  is  equal,  greater,  or  less  in 
than  a.  wiU  ba  seen  to  atter  materially  the 
ombinaaona.    Ooonaot  B  and  C  by  a  link,  e, 

WJMreas,  in  Fig.  2,  there  were  two  different 
B8  PoaKbIa  about  A,  now  there  is  only  one  in 

wUflh  Aiyiassuti  a  doaed  triangle  rotating 
ona  of  in  Tertioaa;  ao  we  have  not  yet  a 
TlMra  must  be  aome  relative  and  con- 


1  motfon  pnfvlded  foe  between  a  and  b, 
■ar  ba  dona  \fr  opening  out  c  into  a  dotted 

dftlMr  G,  Fig.  4.  or  B,  Fig.  6.  In  order  to 
■jplaldy  fwf  I  Biiiad  and  qaterminate  motion 

aasaOiaa 


a,  ft, «,  BO  aa  to  con- 
tfaa  oomWnatinn  a  minwanism,  aome  one  of 
nut  ba  fiiad,  aa  ft.  A  dl|^  modification 
eoBfiat  tta  ■lanhanism  of  fig.  4  into  the 
ijMHii  iov  mi  oaoQlatina  ataam*enaine.  For 
ft-inlnm  MDliaB  wa  may  have  tlw  dot  at  B 
I.    H^i.  ft,  6,  and  7  diow  tha  dot  at  B,  and 


with  the  fixed  link  ft,  respectiydy  greater  than,  equal 
to,  and  less  than  tiie  crank  arm  a.  A  connectiDg- 
rod  may  be  attadied  to  the  dotted  link  e  at  any 
point  ezoej^t  its  centre  of  rotation,  and  the  ottier 
end  of  this  connecting-rod,  being  guided  in  a 
definite  path  (usually  a  straight  Ime)  will  have  a 
dow-advance  and  a  quick-return  stroke. 

Simple  diagrams  have  been  used  iu  building  up 
the  mechanisms ;  for  it  is  a  matter  of  machine  de- 
sign to  stop  at  any  one  of  them  and  dothe  it  with 
the  form  and  proportions  adapjted  to  the  perform- 
ance of  useful  work  in  a  machine.  And  in  the  pro- 
cess of  designing  a  mechanical  movement  it  is  well 
to  divest  one*B  self  of  any  difiUcultlefl  and  elabora- 
tion of  details  not  requiring  to  be  immediately  met. 
But  now  let  us  pass  on  to  the  devdopment  of  the 
simple  diagramatic  solution  of  Fig.  7,  m  some  other 
form.  Not  that  it  is,  as  it  stands,  impracticable ; 
though  many  of  the  steps  in  devdopmj;  a  given 
motion  are  often  found  to  be  of  little  mmiMiate 
use,  except  to  satisfy  us  that  we  have  left  no  stone 
unturned.  Replace  by  (or  rather  expand  into)  a 
disc,  D,  the  cnuik  arm  a,  and  drive  it  by  bdted  or 
geared  connection,  Fig.  8.  Then  expand  the  shaft 
at  A  till  it  indudes  fully  the  link  h  and  point  C. 
Fig.  9.  This  is  termed  pin  expansion,  the  fixed 
pin  A  being  expanded  into  the  fixed  snaft  S,  on 
which  the  disc  D  looedy  turns.  The  dotted  link 
or  sUt  lever  f  vkhj  be  developed  into  an  ad  instable 
crank  arm,  T,  Fig.  10.  whicn  adjustment  does  not 
affect  the  time  inequality  of  stroke,  but  merdy  its 
length.  The  times  of  each  half-turn  of  the  slot 
lever  c  are  proportional  to  the  arcs  P  ( j  R  and  F 
M  R,  Fig.  8,  to  whidi  arcs,  therefore,  the  times  of 
the  return  and  advance  strokes  are  likewise  pro- 
portional. 

Such  combinations  as  we  have  been  connderin^ 
are  termed  kinematic  chains  by  Reuleaux.  And  it  is 
apparent  that,  to  form  a  mechanism,  such  a  chain 
must  be  doBea(of  the  nature  of  a  dosed  polygon}, 
and  have  one  of  its  links  fixed.  Usually  this 
fiexd  link  constitutes  the  frame  of  the  machine, 
or  is  a  staticmary  part  attached  to  the  frame,  and 
the  posdbilities  open  up  of  forming  as  man^ 
difterent  medianisms  from  any  one  dosea  kinematic 
chain,  as  that  chain  has  links.    Thus,  fixing  the 


medianism,  fixing  the  connecting-rod  instead  of  its 
dotted  (guide)  link,  ^ves  at  once  the  typical^form 
of  quick-return  motion.  Lengthening  or  shorten* 
ing  the  links— expanding  tl^m  in  a  line  in  tha 
diraction  of  their  length— also  give  poasilaUtj  of 
new  forms,  as  may  be  seen  by  companng  Figs.  6, 6. 
and  7.  Adding  to  or  taking  from  the  number  of 
links  of  a  kinematic  chain  results  in  newtypieal 
forms  at  once,  and  these,  likewise,  mav  be  worked 
through  by  inversion  and  linear  expansion. 

Mecnamcal  equivalents,  as  two  gear  wheel  oombi* 
nations  and  cross  belted  pulleys,  may  ba  easily 
obtained  for  almost  any  kmematic  chain  of 
mechanicm,  so  that  any  given  kind  of  motion  may 
usually  be  transmitted  by  any  one  of  Beveral 
different  kinds  of  mechanism,  such  as  gear  wheda, 
friction  wheds,  bdted  connection,  worm  wheeiB. 
cams,  screw  wheels,  among  purdy  mechankiu 
means,  and  by  hydraulic,  pneumatic,  and  deotro- 
magnetic  means  among  other  posdbla  wayB. 
Of  course  in  some  of  these  the  velodty  ratio  ii 
constant,  as  by  gear  and  worm  whedi;  while  by 
others  it  is  subject  to  some  sUght  variations,  aa  uy 
friction  wheds  and  belt  transmission.  After  ex* 
hausting  all  of  the  possible  ways  of  workbtf  tha 
quick -return  motion  by  means  of  link  work,  itwiU 
be  found  a  useful  exeoroiBe  to  devise  other  modea  of 
connection  for  the  same  motion,  such  aa  gear 
wheds,  cams,  &c.,  and  even  an  deotro-magnatio 

Suick-retum  motion  is  at  once  derived  from  a  wall- 
nown  electro-magnetic  redprocating  running  driD 
(Van  Depoele).  An  interesting  problem  &  tha 
ded^ning  of  mechanical  (perhaps,  bettari  Una- 
matical)  equivalents  of  the  four-bar-  Unematio 
chain.  Fig.  11,  of  the  dde-rod  mechanism  of  tha 
locomotive.  Two  are  shown—Fig.  12  \j  belt| 
Fig.  13  by  geared  connection— the  whed  A  being 
fixed  and  the  arm  X  rotated.  For  in  this  meohaiiiBm 
we  have  a  straight  line  moved  always  paraUd  to 
itself,  yet  every  point  of  the  line  deaaribeB  a  drola. 
If  we  consider  this  four-bar  Unematio  eiiain  of 
itself,  we  find  that  it  is  posdUe  for  it  to  chaoga  into 
on  entirely  different  mechanism,  by  tha  poraDal 
rod  beooming  croased,  Fig.  14.  This  poBBKbOi^ 
occurs  twice  in  each  revolution  of  the  eraidn,  and 
at  the  dead  pointa,  so  that  these  same  dead  pomtsia 
this  mechanism  beoi 


equally  wdl  to  other  trains  of  mechanism,  such  as 
gear  wheds.    Merdy  inverting  the  steam-engine 


become cAafM#;M>«Nt«.  If  thai 

rod  remains  so— not  changing  back  to  its  foniBr 
paralldpodtion,  it  will  communicate  a  motion  ba- 
tween  the  two  cranks  that  is  identical  with  tta 
motion  communicated  by  two  ell^»tioal  wpa  whaelBy 
Fig.  15.  Mechanisms  zor  multiplying  motiona,  aa 
from  two  vibrations  of  a  crank  arm,  to  obtain  four, 
dght,  or  more  vibrations  of  another  arm.  may  be 
extended  to  indude  those  mechanisms  oy  whieh 
two,  four,  dght,  or  more  redprocationa  may  ba  ob- 
tained from  one  rotation.  The  link-worik  naeiiaB- 
ism.  forming  the  kinematic  chain  of  the  AtMf^y 
cycle  ^aa-engine,  is  an  examito  of  this  multipl|ing 
of  motiooB or  reduplication  (Willis).  The  Bo-callaa 
**par«lld  motion^  mechanisms  offer  a  wide  ilald 
for  valuable  study  and  research  in  tha  sdenee  of 
motiona,  and  many  of  these  systems  of  linkageaaBay 
be  replaced  by  their  kinematical  equivalenta  in  tna 
form  of  gear  wheel  trains  of  mechanism. 

However  much  has  been  left  out  of  this  very  brief 
oondderation  of  some  of  the  elements  in  the  invmi- 
tion  of  mechaniun,  enough  has  been  presented  to 
show  that  the  growing  sdenee  of  applied  kinomatica 
has  yet  a  wide  fidd  before  it.  Already  many  of 
the  fundamental  propoutions  have  hem  enundatad, 
and  the  aeometry  of  machinery^  as  in  the  geoBBafciy 
of  Eudia.  has  its  axioms,  deftnitums,  and  poatalalBa. 
But  this  fact  no  more  limita  the  fidd  in  the  fotmer 
case  thanit  doesin  thelatter.  It  is  the  woAing  know- 
ledge so  necessary  to  subdantial  progress  in  any 
science — pure  or  applied — and  the  ovlj  sure  foun- 
dation for  lasting  results,  and  the  grander  develop- 
ments yet  to  come  in  the  march  of  progfw— ■  Tna 
earnest  beginner  will  soon  Ab^  thai  ne  haa  left  port 
without  diart  ur  compass,  if  he  seeks  to  invent  a 
combination  of  mechanisms  to  aooomplish  even  tiia 
simplest  mechanical  movements,  without  startiag^ 
as  in  any  other  of  the  applied  sciences,  from  funda- 
mental conceptions  and  the  simplest  dementa.  A 
single  trial  of  the  common  method  will  prove  con- 
vindng,  not  to  say  didieartening  and  diaioourai^ng. 
And  he  is  more  than  likdy  to  throw  the  whda  idea 
adde  as  imposdble  of  any  development,  at  least  in 
his  hands,  and  with  the  common  saying  that '*  in- 
ventors, like  poets,  are  bom,  not  made.^'  On  tha 
other  hand,  it  ia  entirdy  imposdble -as  mudi  so  in 
applied  kinematics  as  in  applied  mechanics— to 
logically  develop  the  subject  so  that  the  average 
student,  at  home  or  in  industrial  and  tedmical 
schools,  shall  go  through  the  course  with  added 
intereat;  also  to  find  uiat  he  has  come  to  hava 
some  power,  at  least,  of  analysing  new  mechanisma. 
and  of  designing  any  of  the  oidinary  maohaaieal 
movementsthat  are  ukdy  to  ariae  in  ms  life  work. 

In  regard  to  the  introduction  of  this  matter  into 
our  tedmical  sdiools,  it  may  be  well  for  the 
founder  of  the  modem  sdenee  of  the  kinematica  of 
machinery  to  speak.  In  the  polytechnic  sohoola  of 
Germany,  Russia,  and  Italy,  the  Reuleaux  methods 
have  worked  a  considerable  way,  so  that  tha 
students  enjoy  a  regular  systematic  course  of  ma- 
chine instruction,  and  are  aonnainted  with  its 
somewhat  extended  literature.    In  Qtms&dMNMi^^dM^ 


gw. . 


utendaiL  ol  thli  work,  Rsalmoz 
app«*r  it  fint  dght  tha  btat  plan  to  mwke  m  porsly 
wnwatMc*!  trwtmMit  of  tha  inbitot  a  ipaoiallt^— 
trMtlDg  it  Vy  ■apante  booki  ana  zoetaodi  of  m- 
itniftloii,  and  wMking  UiToagh  all  tha  poaiibla 
•omUBitioaa,  pair  t^  pair,  and  chain  b;  chain, 
Tet  be  doaa  not  Gonrider  thia  tha  bait  nathod ;  but, 
"Itaspaan  lo  mafu  more  adTiiabIa  that  under 
■Applied Kioematlca' we ilioiild  treat raechaniams, 
which  misbt  thm  ba  atraagad  according  to  thsir 
inaetlcal  appticalioDK."  The  imeiice  of  kuematir« 
ma;  iolTB   tba   problem   from  the  itandpoint  of 


and  praportioa  adapted  to  piaotical  application!. 
To^ueworbadout,  airanged,  and  claanfied  defl- 
nltMir-planiied  motioos  will  ba  an  indiipaneabla  aid 
In  the  eolulioo  of  tha  micbine  problem  ;[>nt  modem 
oonitruclive  materiati,  proociaea,  and  operatioDa 
wIU  KOTsra  tha  building  up  of  tho  maebine  lo  do 
glTen  work,  acoompanied  by  certain  detacminate 
motiona.  The  kinematic)  of  meclituism  muat  be 
jpiaed  to  the  icieuco  of  conetiuctLTC  mscEuuiiam  to 
produce  the  beat  ifeilta. 

!Exerc[ies  in  d^aigning  mechamcil  moTemente 
were  auggeated  bj  Rinleaui,  in  conneclion  with  his 
own  inToaCigntioaa  in  tho  kinematics  of  mEichinery. 
Though  theec  elabornte  iuTeatigatiuni  permitted 
kinematic  problen*  to  be  giTen  directly  aa  exerciias 
In  anr  conraa  of  maehiue  ioetruction,  yet  ha  did  not 
wbh  to  urge  than  and  thevo  tha  naa  ol  inch  eiar- 
oliei.  Eennady  (who  translated  Renleaui'a  work) 
would  Taatara  ti  go  farther,  and  hope  that  anch 
exendieii  might  become  b^th  poaiible  and  pnpulu 
among  engineaiio^  studeute  to  a  greater  extent, 
eren,  than  aujgealod  by  Itjuleam  ;  attdaddj:  "1 
know  of  no  kind  ol  eiorciHs  which  are  likely  to 
ezoite  ao  mach  interest  among  tha  claai  of  young 
men  who  in  thia  cdnntry  [E'jgland]  devote  tham- 
■alm  to  tha  protesaion  of  eugineering.' ' 
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out,  the  rate  of  diffnaon  baicg  inrerady  proaor- 
tionat  to  the  deniitiea  of  the  diftanng  gaaeo,  lo  that 
the  bubble  will  lose  ita  arheiicial  loim  and  hang 
looaely  from  tha  pipe.  Now.  if  it  be  remoTad 
from  tba  i  u,  and  the  atem  of  the  pipe  be  placed  near 
a  cindle'flame  aa  befora,  the  eacaping  mixture  of 
etber  Tspour  and  air  will  take  fire,  thna  proTing 
that  the  vapour  haa  paaaad  into  the  bubble  directly 
through  the  Jilm  of  which  it  ia  formed. 

Thia  laat  experiment  ii  not  altogether  free  from 
danger,  aa  ethar  vapour  ia  exoe«dingIy  inflam- 
mable, and,  when  mixed  with  air  in  the  proper 
Jroportioni,  violently  explooTa.  It  ia  beat  per- 
irmed  by  eipsriencad  peraona  only  ;  hot  in  any 
cate  only  a  few  dropa  of  ether  ehoold  be  uaed,  and 
the  bjttle  immediately  cloaed  and  put  away  in 
anclber  room  before  the  oandle  ia  lighted.  The 
candle  ahould  alivaya  be  placed  at  a  higher  level 


flame  several  yards  away,  and  diaastrous  eiplo- 
iona  and  conaaurationi  have  ooonired  from  thia 
JU!0.— i'..;iM/rir>'-.rnff.Vnfi,  Borton,  U.S. 


F&ANCia  DRILL  CHTTCE. 

THE  drill  chuck  [llustrated  in  the  engravings 
annexed  has  been  patented  by  Hr.  G.  W. 
Frnnria,  of  Rpading,  Pannajlvania,  The  chock 
■onaiita  of  an  i^ater  ahell,  A,  inclosing  a  ejlindur, 
D,  which  cau  be  rotated  by  meana  of  the  worm 
guar,  aa   ihon-n,  the   latter  being   eat   npon  ita 


atirred  tonthar  goaa  Into  one  of  the  giwit  catuffala* 
orypotL^*  aa  they  are  taohDieallj  oaLled,  winch 
hold  from  1,6001b.  to  3,0001b. 

Inthefomaoe,  whioh  oontalna  dgfat  ol  theee  pot*, 
the  maaa  ii  anbjeotad  to  the  tarriBo  hmt  at  a  rov- 
ing  fire  for  40  boon,  and  then  tha  "  metal,"  aa  it  ia 
oilied,  ia  i«adj  for  the  deft  manipnlationa  of  the 
akilled  pUaaUowari,  who  hover  about  tha  fnmaee 
and  at  mt«rvala  r«move  amall  portion!  of  the  white- 
hot  lemi-Uqnid  anbatance  upon  tha  ends  of  their 
long  tnbea  or  "  blowera'  pjpea,"  manipulating  it  in  a 
ray  familial  to  evarr  Pittaburgar.      The  graaefa] 

1  arile  twiiiinga  of  the  rod  are  not  made 

<3  appearance,  bnt  for  practical  effect 


for  the  aa 


a  vrineglaaa,  o 


a  bottle. 


,   dependent  npon 

ritcher,  a  pnnc^- 
a  hundred  other 


He  awinge  the  tube  with  varying  force,  blow* 
through  it  caretulty ,  expanding  tha  nd-hot  bubblea 
at  ita  tipa  to  the  proper  aize,  rolla  it  npon  a  poliahed 
iron  plate,  rsvolvea  the  rod  while  he  holds  the  tool 
igainat  the  pliant  mae*  to  give  it  form,  heata  it 
again  and  repsata  the  proceia,  or  delicately  and 
rapidly  touohea  it  with  two  or  three  other  toota, 
perhaps  being  osriated  by  a  "helper"  inaomeot 
these  mauii.'UTres,  and  la '.  the  sbapeleas  man  haa 
decanter,  or  a  aalad  diah,  or  aomo' 
moet  graceful  form,  and  ia  almott 
lutting-roam,  whauea  it  will  emerge 
with   hundradi   of   compauion-pieoea  of  flaahing. 


IXFEKIUSNTS  WITH  SOAP- 
BUBBLES. 
IT  may  not  be  generally  undentood  that  the  film 
of  toap-ind- water  compoaing  a  aoap-babble  ia 
in  a  oonatant  itale  of  teoaioo,  and  tends  to  contract 
like  tbe  balloona  of  elaatic  rubber  ao  conunonly  aold 
•)  toja  for  children.  Thia  pressnra  is  inTersely 
pcoportlonal  to  the  lize  of  the  bobble,  the  emaller 
tha  bubble  the  greater   being   the   prenora  with 


wUah  it  conttacta.  Thia  can  eaaily  be  oliaarvad  bv 
anyone  wuu  -Ul  Uow  a  bubble  and  note  the  exer^ 
ttooi  necta'iry  to  firci  trie  ur  into  it ;  but  a  much 
batter  way  to  prove  lli?  ailatance  of  thia  preaaore  ia 
to  blow  a  bubble  on  t^i  bowl  of  a  pipe  in  the  asnat 
IS,  and  hold  the  litem  before  a  candla-Simc. 


effect  upon  the  flune. 

A  modiflcatian  of  thia  experiment,  cammnnicated 
to  La  .Vn.'.v-'  by  Feot  C.  V.  Boya,  consiata  in  blow- 
ing the  bubble  upon  a  large,  funnel-ahaped  tube — 
the  laiuthpieca  of  a  cnmet,  for  instance.  Under 
these  oircum^taucFB  the  force  of  its  contraction  is 
rendered  much  mora  evident,  and  is  so  great  that. 
towards  the  end  of  the  experiment,  aa  the  bubble 
teoedei  within  the  tube,  the  flame  may  be  entirely 


petj^han',  Thii  cylinder  ia  bored  longitudinally  to 
receive  the  three  hudanad-ateal  Jaws  H,  the  form  of 
these  jtwa  being  clearly  indioated  by  tha  outline 
engraTings.  To  each  Jaw  there  ia  attached  a  email 
arm  or  lever,  I,  tha  and  of  which  is  held  within  a 
tuitably- formed  receaa  in  tha  ontar  abell,  the  efTect 
of  thia  being  to  rotate  the  j  awa  within  the  <^linder 
as  the  Utter  revolvea,  thna  brlnsing  the  edgea  of 
the  jawi  together,  as  ahown  In  Fig.  2,  whi<£  is  a 
cross-section  of  the  chuck.  Fig.  3  ahows  the  jawa 
partly  opened  to  receive  a  dnil.  The  form  and 
arrangement  of  the  jaws  aresuciitiiat  any  resistance 
of  the  drill  tends  to  tighten  the  jaws  still  more  upon 
it,  so  that  it  may  M  said  to  ha  a  self  -  gripping 
chuck,  in  which  the  gripping  force  ia  proportioned 
to  the  reaittance  ansountered.  It  is  stated  that  the 
chuck  ia  fully  able  to  drive  any  drill  within  ita 
capacity  up  to  the  full  atrength  of  Ihe  drill.  A 
■prins  ring  kecpiLbe  jaws  in  place  at  all  times  iu 
whatever  position  they  may  ba  placed. 


dpleof  the  dilfuai.ui  of  gases,  may  be  performtd 

with  a  map-bubble.    Into  a  large  Kim  jirpmir 

(ow  dropa  of  e'bar,  vfhidi  will  immetotely  votatili' 


and  partially  flU  Ihj  jar  with  a  heavy  vapour. 
Blownbibble«u'l  l«t  it  fall  iolo  the  jar,  when  it 
Will  il  i»*  nn  t'le  eth.'c  vapour  like  a  cork  upm 
wattr.  Utting  breken  this  bubble,  blow  another 
emiller  one,  «n3,  w'thout  dstachlng  it  from  the 
pips,  plunge  it  iut,  the  other  vapoac  in  the  iir. 
•>''Taii.,i,  will  at  0039  I'-ko  pU;o  iWugh  tho  sides 
of  thobubblo:  a„j,,  ot  tlio  olli-'r  vapiur  will  pass 
n,  and  a  iMger  pt^^^tt'ioa  ol  the  lighter  air  pais 


MAKING    CUT    GL&SB. 

the  proportion  of  the  iu 
chaiiged.  A  fruited  and  careful 
wjrKnian  wei[!iis  out,  for  Piamplo,  Onolh.  of  Berk- 
shire sari  and  thiTiugbly  mixes  vrifli  it  lOOlb.  ot 
sxi.U  of  load  nnd  liilf  ai  much  prnrt  ash.  To  thia 
comi'ound  be  adds  very  imall  pmporliong  ot  salt- 
petre, arsenic,  and  manganese,  and  tha  whole  well 


fnniaoa,^  when,  with  the  other  azttelia  of  tha  dlf^ 


atimt,  it  isTc^  gradually  oocded  by  halnKrinrtr 
rawn  away  tiam  tha  flra  thnngh  a  hcU  anAH 
innel  abont  60H.  long. 


pictniraaqui 

around  the  fomaes,  with  ita  stnoglUfiaodhMVy 
shadows,  the  droles  of  light  cwad  m  tha  doAoirt 
by  the  sweep  of  the  eleamin«,  ruddj-UpiMd  wmalV 
may  beta  tba  onlooMr,  It  ustsra,  atfltlalwvta 
the  operatiTee.  Their  toola  are  ftww  ■■'  ■!■■ 
primitive  than  those  ot  any  nOv  doaa  < 
artlaana.    They  use      '  -    ■        ■ 

a  stick,  much  like 
heavy,  uncooth  pair 

important  blowppe,  and  with  these  1 , 

wonders.    The  work  most  be  done  whDs  t 

is  but,  and  so  there  is  intense  aotivl^,  oal*'  rdiviil 
bf  the  occadonal  waiting  for  tha  zriuMiog  cf  k 
partly- formed  object. 

The  final  step  m  the  prooess  Is  the 
poliahing.     Tbe   various   objeeta   to 

glaaablowers,  aa  deeanlets,  botllw, ,  „_. 

wineglasses,  goblets,  and  scores  of  other  arUgfai' 
—  -.mental   or  labia  wr—    -*" ' '    "  " 


tbe  finish,  graae  at  ali^ie  n 


and  make 

matic   light   like      . .  _. 

wbeela  ranged  In  twa  nm  down 


vmm  naBMiaii 
n  ImpbaMlL 

rCfSv 


H 


pneem  wUek  wDIdenloB 
flash  and  atou  with  Mto- 
Je  diamanSTA  tadnl 


Apml  ig,  igaa. 
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lalHIoa  KMtf(M>tnliIiftft,ani«tftIr»UTlBd 
k  t  fCMt  «Bgta*  in  th*  bMMMat  Inlaw.  la  thii 
taifamt,  H  it  Oe  OM  itnadj  dMcribed,  Uis 
mU  B*  of  tha  ilinplirf  oid«r,  muI,  indeed,  then 
■RMn  lo  bano  Una  of  mundMtnra inTolTJng lo 
mA  ikill  wd  indoallTC  of  m  rich  and  artutio 
A(b  wUoh  a^hna  nA  primitiva  iniplamaiiti 
■i  inm  thi*.    Tiia  iUUDfaiaai  of  tha  workm— 


TU  gUaa-antUn  woA  Id  three  diriaunu,  and  the 
Mini  aitldaapw  tbiosgli  three  dirtinct  gimdea 
VM  aoaea  ths  "laagUog"— that 
indiiiK  of  tSa  pattern,  of 
Ifuea  have  been  fint 
*  ■  ■  Foi  tbia 
ton  wbicb, 
vMcanMT^  wtHi  wvcapuutj  ui  it  opzz-mw,  the 
jMnteflnm  tiinatottnapIaceaalltUa  wndfram 
■•tnk  in  taiMt  a<  Ite.  while  water  dilpe  cod- 
kiOr  froB  aa  omhaaghw  i«aar*dr. 
JadMnrltoWMalaFMawifiDmthe  "unoothan" 
*  tha  "  peUNa."  The  man  In  thii  dlnaion 
thair 


•MBplkhthdrwork  br  gentler 

nA  M  loft  and  almoat  

li  fiMloiii  nan^pnli" 


a  wheal  hmahea  and 

, ,        ._„«  fomatlon  to  fit  the 

■mbI  JiBiaaMuua,  ana  theaa  an  kept  oonatantlv 
■Mad  w£  lAat  looki  lika  oommon  yellow  mn J, 
MfefaiaaWjaaoavooadot  flnelygionnd  oslde 
■  Ab  nd  mi,  ealled  in  the  tade  "pnttv." 
■  iritaak  wOk  thA  Ob  eoaHag  of  pecollu 
Ubk  amMi  aflN  fnumMnUe  Dghtning- 
■Uou  hava  tha  deep  geometric  finea  and 
VMdtaBiaeabof  the  AaM  aa  M 
^  aad  NmeateqnalUaglham  In  1 


^;^ 


prnmSa,  tmA  albeit  eqnalUaglhem  In  Inillltnor 
m  |W%  ^  Uht— AXFBBD  H&TBBTB,  In  Piltf 
1^  IHifittA. 


ILBOTEIO  UOHT  TOK  XAOIC 

LAHIBRH* 

IVKRB  Ii  mat  dlTmdtr  at  opinion  regarding 
JL  tha  eaMla-powar  of  both  tha  caldam  ud 
■ieUe  an  Ibrida.  Kakan  and  daalen  In  the  cal- 
*»1igMaiaaiiahlghaa9l»e.p.forltiaaetii»DT 
ad  !■  tha  lantatn,  I  have  made  namanii^ 
MaananHta  to  the  lahraton  of  the  Adalphi 
indan  >MB  both.  lie  method  employed  wu 
■at^ttajrirnaaiipiaaai  rot  photomaiar,  with  a 


Jet  b^g  teeted  three  time* :— 1.  A  noiieleaa  (lame. 
2.  A  medinm  flame  making  aa     "  ' 
be  allowable  In  the  lantam. 
tiklng  aU  the  gH  it  will  DM. 


A  301  301  413  ei 
B  130  20$  413 
C  261  301  191       „         I 
Colnnm  3  giTee  the  m^Timnm    heyond   wh:< 
then  Jeta  aannot  be  loioad,  and  which  they  oauui 
long  nalntain,  alnoathe  Uiu  would  aoon  cnunb 
away  under  Moh  a  bombardment. 
A  oaldom  light  which  had  joat  been  teated  wit 
quiet  flame  waa  naad  aa  a  standard  by  which  ( 
leaanra  the  easdle-powar  of  the  two  ara  light*  U 
lantern  naa  balonRtngto  the  Adelphi  Academy,  wit 
the  remits  giTen  ImIow. 

'  by  the  United  SUtea  Electri 


mmn.  Ihaai  ban  baa  eompaiad  with  atandard 
•HDa^HdaaooRait-ar  what  la  ealled  H>.  The 
■iualiig  table  la  aompflad  from  my  notes,  each 

*  IhBmv.  ir.  0.  ngsau,  la  the  Ffknltft  A-tiricait. 


with  a  cnrreot  ol  about  15  ampirei  gare 
eandlei,  and  with  a  toll  eonant  at  30  ampeiei  □ 
gave  1  ,TGS  oandlei.  Theaa  flgnrea  ihow  that  candle 
H>wer  is  mnoh  orer  eetimated  in  all  eaaes.  Th 
lut  lamp  meaiured  ii  what  ii  called  a  2,O0Oc.r 
Ismp.  It  givea  in  tha  oondition  in  which  it  wouti 
be  used  1,SI)0  cuidlea,  and  thia  ia  a  magniBcent  cut 
pnt  whan  compared  with  the  300  candies  of  th 
caicium  lights. 

In  many  pUoes  current  oan  now  be  bad  fees 
Ughting  and  power  dronile,  while  many  edDcationa 
Inatitatuma  haTe  their  own  plant,  which  coulc 
eaaily  b«  employed  for  thia  pnrpoaa,  hut  aa  yet  ni 
an  lamp  of  modaiatepcica  equal  to  tha  work  hii 
bean  pnt  npon  tha  market.  Not  to  mentian  the  olt 
ngnlatora,  like  tha  Fouoault,  with  clockwork  whict 
requite*  treqaent  winding,  there  an  aaveral  lampi 
coating  abont  one  hundred  dollara  made  for  thii 
nia,  but  that  price  for  tha  lamp  alone  ia  prohibitory 
to  many.  Engliih  writanreooDUaendthaBrockie' 
FeU  lamp  mott  highly.  The  Clark  lamp,  apoken  ol 
aboTa,  ia  a  faTonrits  hare.  It,  howerar,  ia  hnng 
down  into  tha  lantem,  reating  on  ths  top  of  it.  Iti 
regulating  maKneta  and  meehaniam  is  heaTy, 
rendering  the  whole  lomewhat  topbeary.  Toadjoat 
tha  light  one  mnat  reach  aboTC  tha  top  of  the 
lantern,  and  it  the  lamp  is  to  be  nmoved  from  the 
lantern,  a  special  stand  moat  be  proridad  for  it. 
The  lamp  I  hare  need  for  nearly  two  years  was 
made  by  tha  United  Statea  Eleetrio  Lighting  Co.  It 
la  simple  In  oonstmotieB,  riaing  b;  a  rack  and 
pinion  by  hand,  aa  the  lower  earbon  la  eonanmed  to 
bring  the  are  into  foona  again.  Its  faolt  is  that  it 
doee  not  "Uk»  np"  qmekly  whea    the  current 

Tuiea  through  vaiylng  re'"' 

-  "*+lo  expanenoe  ita  — 


panenoe  ita  regnlation  b 
detect,  ia  not  ifiSleDlt. 


I     Fig.  1  ahowt  the  ippttMOM  of  the  lamp  and  ita 
intanot  mechanism,  tha  aides  helag  Mmored  fot 

'  that  purpose  when  the  photograph  wa*  made.    It 
standi  20in.  high,  with  fnll  length  of  oarhoiw, 

It  wonld  seem  that  a  foooaaing  lamp  mia^t  be 
made  for  a  moderate  prioe  which  wonld,  with  plain, 
atrong,  and  durable  workmanship,  be  aa  good  plBC< 
tically  ai  the  highest-priced  lamp,  and  that  aucb  a 
lamp  would  find  a  good  market. 

The  incandeeoent  lamp  has  baen  naad  in  tha  lan- 
tern by  soma.    In  ita  ordinary  form,  with  a  long 
loop  at  fliamant,  tha  light  ia  too  widely  diabihoM. 
A  speoial  form  hia  been  made  for  me  lontan  (rf 
IIWc.p.    The  oatboa  BUmont   was   ooiled  Into  a 
dose  Bpiral  of  about  Jin.  ia  diameter,  which  ia 
about  the  aire  of  the  whits  spot  on  Uw  lime.    Thit 
laiop  Is  Tery  easy  to  use,  linco  it*  radstanea  wimld 
befitted  to  the  circuit  upon  which  it  was  to  ba  pot, 
lod  it  would  run  with  the  other  lampa  upon  the 
■me  circuit,  and  with  no  more  altntion,    Tha 
iperatot  has  nothing  whatsTei  to  do  bat  to  ton  tlM 
m  when  tha  light  is  wanted.    W^sra  it*  light  is 
lumdent  rutthlng  better  can  be  desited,  no^ng 
cheaper  be  fonnd.    The  lamp  itself  coat*  Tcry  little, 
ind  a  support  fot  it  in  the  lantern  can  be  inada  by 
inTona.    It  is  infinitely  better  than  any  oil  lamp. 
;  have  known  them  to  ha  need  in  small  leehiro 
Doms  in  preference  to  the  oatdom  or  the  oro  tight. 
lot  it  ia  Iha  >ro  light  alone  which  can  take  the 
ilooe  of  the  calcium  light  lor  all  uaea.    It  learaa 
LOthing  to  ba  deaireil.    I  canart  agna  with  the 
amark  of  Mr.  Lewis  ^y right  in  hi*  reoaot  book  on 
'Optioal  Projection":  "  Such  a  powerful  U^  ja 
uiM  nseleaa fot  uhibitiona  iinlaaa  the  disc  afciiwii 
icceda  30lt.  in  diameter."    Uy  eipadanea  i«, 
liat  the  bettsc  Ugbted  a  uiclure  ie,  the  leas  th*  ayea 
i  tha  obaerver  ar«  taxea.    With  the  cahuun  light 
le  deepeat  darkness  is  neoeiaary  in  other  part*  of 
le  half  to  aave  the  picture  from  indistiootnaas,  and 
le  reading  lamp  of  the  leatorer  often  blnra  one  aide 
t  it.    When  the  arc  light  is  used  the  illitminatjon 
BO  abundant  that  enoogh  lamps,  gas,  oricean- 
■acent  elsetrio  may  be  left  lighted  to  enahla  the 
idience  to  see  the  lactorer,  and  the  leotuiec  to  see 
ia  audience,  so  that  notes  may  be  taken  or  a  mailll- 
ript  read,  while  still  tha  picture  osd  be  bettatsaen 
.  idl  its  detaila  than  with  auy  other  artificial  light. 
he  abili^  to  hare  other  lights  in  tha  Isctnra  room 
lometimea  an  important  coniidsratioD  n,  eon- 
ailing   an  andiauca  of   student*.     It  i*  oaeful 
waya.    I  of tn  project  a  slide  of  a  diagram  or  a 
acluna  withont  wholly  darkening  the  room,  and 
I  on  with  redlatiou  or  lectnie  npon  it,  whllo  tha 
laa  attend,  copy,  or  take  notea'a*  required.    In  a 
pular  leoture  it  is  far  pleaianter.    N^otbing  is 
ira  weird  for  an  audience  than  to  sit  in  deep  duk- 
BB  and  listen  to  a  voice  earning  ■■  from  an  abyss 
yond ;  nothing  more  unreal  for  a  spaakat  than  to 
ind  upon  a  platform  and  to  apeak  into  darhftem  in 
kioh   there  may    ba  sappond  to  be  Intercftad 
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LETTERS  TO  THE  EDITOR. 


ded  of  wiia  BD(I  unprofltaUB  Bpecutation— I  mca 
tbe  c^.UDsctian  betiTMD  lunipoti  aad  mftgnsti 
itorma.  Eiealleat  leproductioas  of  s  tirsanwic 
photognph  of  tbe  iim,  Ukm  on  Fubruai;  13Ui 
1832.  and  of  ■  large  Bunspot  ol  mazimum  tjp< 
mida  b;  Juiiuu  on  June  1st,  18S1,  illuatntethn 
p^psia,  whicb  are  both  welt  woilh  itudjiiig.  B. 
the  way,  tbe  Great  Spot  has  odm  mote  reappeare 
on  tbe  Bon't  face  ;  but  thoKwbo  lair  it  two  month 
ago    mij  well   bs    tempted 


ab    Hid  !  for  il 


taat  0 


write  what  ha  knowa,  and  ■ 


maA  u  he  fcaow^  bat  no  inara ;  and  that  ni 
IBI7,  bst  in  all  otha  nbjecta  :  For  nich  a  pe 
haTt  aove  putienlar  bovldffa  and  evpum 

■thv  thiua,  knowi  no  oun  than  whtt  erarlradr  doei 
«dT<ti>oheepa  elntter  with  thia  little  pittuec  b(  hia 
am  ■Bdwrtaheto  wrtotha  whole  bodrot  phTjrieki.  a  Tioi 


'  AJnec"  (qnaij  T'JOSl,  p.  131)liai  only  to  dividi 
the  tocat  Isni  of  hia  object-slaaa  by  that  ol  the  eye 
piece  to  obtain  the  powar.  Thna,  dividiDg  30in.  b; 
V^^th  -  D-3123,  we  (hall  find  the  power  to  be  96.  A 
for  what  ahonld  be  leeo  with  it,  it  ought  to  ahoi 
the  companion  to  FolaiJJ  undai  tbe  moat  tavoiirabL 
dreumitaucee,  and  that  to  a  Caa>iopei:u:  t< 
diTida  t',  and  paihapa  i',  Lyiv ,  aiid  (i  Diaoonis 
c  Seipentia  and  i  BoiJtia  are  two  (airly  leTar. 
t—**  for  *neh  an  iaitrament.  Your  eorre' 
at  will  find  that  it  will  ahow  him  a 


OEODBST  —  THB  ASSaiCAN  Am 
BSITISB  "NAUTICAL  ALKA»A<3S' 
—TSB  BBOSHT  OBSAT  BT7iraP0T- 
FOWBB  OP  aoia.  TBI.BSOOFB  :  TEKUE 
AHS  OTHBB  OBJBOTS  TO  BB  SBBK 
WITH  II— OOKPASSBS  OVBB  A  0  ABOC 
OV  IBOH— KASNITUDB  OF  THB  BUS 
AT  STBLULB  DISTAHOBS-BIBIUS- 
SOI.AB  IKAOB  — AOHBOKATIBU  Oi 
THB   aAt.II.EAir   TEI.BSOOPB. 


ipondenti 
Lunar  det 


I,  glTB    1 


e  San 


exhibit  aome  ileUil  on  Mara  when  that  plauet  comei 
into  oppoiitioa,  and  eoablabim  to  make  i 
belta  on  Jupiter,  and  witneai  man^of  [ ' 
ot  hia  satellitea.  Bat  one  eye-pwce  : 
anoDghifOieobJact-gtaubeagoodoae.  ■■  Auiec  a 
difficulty  about  Venni  arlaaa  from  her  gre 
brilliancy,  and  the  exaggerated  phcuomeuou  < 
irradiation  indneod  by  it.  In  the  momiig  t] 
blight  and  brightening  iky  aubduea  thia.  In  tl 
erening  the  aky  light  ia  waning,  and  the  glare  < 
the  pluet  becoinn  more  and  more  obtrusive  aa 
does  n.  Thote  is  no  remedy  for  this.  It  mu 
be  a  superlative  object-glaai  to  stand  the  teet  < 
Venna,  about  the  time  of  her  greateat  biilliancy. 
"    n  aonr  that  "  Q."  (qnety  """   -  '"="- 


abserratJonB  et  qu'il  n'a  done  pai  aper^nea  cette  tois 
plui  quemoi.  Le  7  Avril  j'ai  fait  une  tita  longae 
observation  darn  le  but  et  I'enKii/  de  confirmgr 
t'obiemtion  du  passage  de  I'onbrs  ds  Mimas  que 
signale  la  mi-me  aatronome,  mais  je  n'ai  pn  rijalisei 
pueil  ^ro^i^'-.  Quant  a  la  risibililu  de  Mimaa  dani 
un  G  pouees,  Je  dirai  a  M.  Freeman  (jne  la  limits 
d'unSpoueaaestlalS'  grandeuret  que  jamaia,  dans 
mon  S  ponosa,  je ne saiaparrsan  ^  voir  ce  latellile : 
et  dans  mon  8  ponces  Esoelads  paiu.it  si  petit  que 
Ton  jusedilBdle  devoir  pins.  Jeoonstate  cesfaita 
dana  I'mt  jit't  d«s  amateurs  que  toutea  ces  obserra- 
tioni  firaiifiHin  pouETaient  dv^nragv  dans 
rimpoMbilitv  oil  ila  sont  de  pouvoit  les  ivaliaer. 
Dr.  F.  Terby. 


HOTA  AXJBia.B. 
mSG^.J—Ai  the  risk,  pwhaps,  ol  being  tedions, 
I  TOTward  my  awn  obserrations  of  tbe  abon  star, 
in  continuation  of  those  published  in  lettw  33329  :- 
Mir.  21.   lOa      Clean  gone  In  the  tanoenUr,  with 
telateope  not  miuli  brighter  than 
thastarn/.  No  puticiilar  ocdour. 
„    22,   10-75    Yery  Uttio  aboTS  ths  star  B./.— sw 
about  10-3  to  llm.   Very  diffimlt 
to  see  at  ail  now. 
„    27.    <12     AJter  vscy  earaful  scrutiny,  eanu 
to  the  coodoBon  it  was  not  visible. 
The  tt«r  11./.  MMm  all  right. 
„    28.    <.12     Xot  lean  In  telssoope. 
On  Uardt  30  and  31  it  was,    ot   conrse,  entirdy 


practisai 


posies.  It  is  jmbliihed  by  Heinamum,  London 
at  one  of  his  "Sdentiflc  Handbooks,"  and  ii 
•Dtilled  "  Qeodeay."  Its  author  is  Mr.  J.  Howarc 
QoM,  an  AmeriBan,  whose  name  w*«  pnTionsl] 
mfauiwn  to  me,  albeit  he  is  obviouslT  an  enert  li 
Oe  BDbJeet  on  which  be  trMti.  Briefly,  his  var] 
Bcelknt  little  ndnme  omtaia*  a  Ustoty  of  Uu 
■abjaet  of  a«odeay  bom  the  time  w£«a  mac 
bdwred  thsmeelves  to  be  living  on  an  extended 
plafasBiiDmided^»bon)idIe«ioc«*n,  down  to  Uu 
▼•■7  Mcent  period  when  Clarke  and  Uaikness  havi 
RiTan  to  the  world  the  result  of  thsir  inveetigationi 
mto  the  shape  SBd  siie  of  the  earth.  Evny  one 
who  widiea  to  team  In  a  manner  at  once  popnlai 
■Rd  soiMitiflo  bow  the  form  and  dimeiuions  of  oui 
|feb»  have  ben  detominod,  wHl  find  a  mine  of  in- 
tolMtion  in  the  work  of  whioh  I  am  speaking. 

Vol.  U.  put  G,  and  Vol.  III.  part  fi  of  "  Aititmo- 
mloal  Papers  prepared  for  the  Use  of  tbeAmarican 
BpheiMnsand  Nautical  *'"'""«■' "  contain  r«spect- 
ifely  alaborata  trutiaes  on  "The  North  Folai 
ZHMtBCee  of  the  UremwiA  and  Washington 
nwdt  Ciidas,  and  the  Constant  o(  Notation," 
and  on  "Fariodie  Pertutballona  ot  the  fonr  Innei 
Flansb,''  t>oth  by  Prof,  Newoomb,  tha  bare  men- 
tioa  of  whose  name  affords  ample  gnarantee  for  theli 
fllne.  The  fint  may  be  studied  by  any  poassssor 
ei  a  moderate  smoont  of  mathemaUci,  tlie  latter  ad- 
dnmea  thegravitatlonal  astronomer  and  analy  stonly . 
When  one  saea  to  what  cost  th«  Americsn  Qovem- 
mant  goes  to  render  the  national  ephvnerii  of  the 
VnitM  Statea  perfect,  the  parsimony  of  our  own 
Admiral^  (or  Treasury)  &  connection  with  the 
Blitiab  NoMtical  Almanae  stands  out  in  strong 
nlisf.  A  tiaotion  of  the  money  annually  swallowed 
Bp  by  the  South  Kensington  lling  would  >D(Gaeto 
node*  the  N.A.  worthy  of  the  nation ;  but,  awing 
tn  •"■"O  occult  influence,  -- —  "•- ' " -- 


not    appssled    to    _ 

knowlsags  of  ma  gnetiam  than  I  have ;  my  experi. 
ance  of  compassea  having  been  limited  mainly  t( 
the  nsa  of  the  prismatio  form  of  that  instrument  foi 
hoiiiontal  angle-taking.  Undoubtedly  the  man 
powerful  a  magsat  the  more  powerfully  would  il 
attract,  and  be  attracted  by,  a  mass  of  iron  in  lb 
neighbourhood,  and  so  dtaected  from  tbe  magaetit 
meridian.  I  am  not  Ukoroughly  sure,  however, 
that  I  understand  the  quwtiOD.  Uy  querist  doei 
not  say  which  eompaaa  II  nndermoet,  '     '■ 

the  iron  cargo.    Two  oompasssa  in  ooi    _ 
upon  the  other,  would  indnse  mutual  diatnrl 
■«  the  like  poles  would  tmel  each  other. 
I  am  afraid  that  I  neither  see  the  theory 


of  the 


nqner 


obtain  the  tog.  of  the  -lOOOlOlith 
juiuber  whoee  log.  is  I1'03221I>1 ;  but  t....  .—...-...b 
bg.  should  be  29'8201,  and  not  297.  Unfortunately, 
there  is  no  single  work  which  deals  with  auch  dim- 
mltiee  as  those  which  beset  ynur  ooneepoudent. 
Were  luiih  a  one  produced,  it  would,  I  think,  meet 
irith  a  large  ssls. 

It  seems  almost  incredible  that"  A.E.B."  (qnary 
^6903,  p.  1S7)  ahoold  not  know  that  his  "uighl 
itar"  u  Sirius,  or  tbe  D^g  Star.  All  the  flaed 
itars  twinkle ;  the  more  so  as  they  approaoh  the 
loiuon,  TUa  aciutiklatiDn  is  not  apparent  in  the 
lase  of  a  planet  like  Venos,  because  she  presents  a 
lenuble  disc,  the  various  phases  of  twinkling  on 
vbioh  oountoact  each  other,  just  as  two  systems  of 
raves  do  in  which  ths  elevations  of  tha  one  flt  into 


33330],  I  have  oonttnictad  alittle  chart,  from  which 
'Imt  the  diminution  in  light  — 
between  March  17  and  23,  so 
I  ptairtioally  a  stnight  line. 

Mr.  Blakeley's  observatiODS  in  letter  Slilfi 
dnMer  closely  round  thoee  [dotted  in  tbe  previooi 
diagram. 

We  have  now  apparently  come  to  the  end  of  this 
itar,  so  far  as  the  amateur  of  ordinary  means  is 
aoncamad  ;  and  the  two  diagrams  indicate,  I  think, 
pretty  oorreotly  the  ligtit  variatious  as  dednoed  from 
wveivl  witnesasa.  They  are  both  on  the  same  scale. 

The  detailed  obeervMiona  of  the  speotroscopists 
ivill  now  be  eagerly  looked  forward  to.  In  fact, 
we  have  already  an  ingaoions  theory  broached  by 
Ur.  Maunder,  that  the  eSeots  are  doe  to  a  itDgla 
itar  with  a  awnm  ot  meteorite*  coming  to  periaatna 
in  the  line  of  sl^t.  It  will  be  InterMtiDg  to  know 
it  ttiere  baa  bean  any  attempt  made  to  asoeitaln  the 
■tar's  parallaz  by  micnonnrical  ohaervations.  At 
present  we  are  ■i«^iing  with  a  conflagration  whidi 
laa  taken  plaee  at  a  distance  absolutely  nnknown 
:o  OS.  B.  B.  Xarwiok,  Liaut-Cal. 

Uaulbowline,  April  9. 


fbrthoominE.    One  ureaaing  want  is  the  addl- 
to  the  numlMr  ol  uicumpolar  stars,  which  at 


yPotantis  as  InvitiUe  in  the  Northern  Hemisphere!  ■ 
Btsi^  pnctical  meridian  observer  knowa  the  value 
Msdimpovtanoa  of  dreumpolan  tor  eollimation,  tha 
iliti'iiiiialiuii  ot  aiimuthal  snor,  of  latitude,  ica. ; 
bat  at  present,  after  observing  Polaris,  a  mm  has 
to  wait  mora  than  flvs  hours  and  a  halt  before 
El  Cqihai  culminates,  and  then  eleven  houra  and 
tUrtaan  minntea  (1)  balM*  the  upper  transit  ot 
t  Un«  Hinoria.  I  havo  before  spoken  in  Iheae 
dolnmna  ot  the  neoemity  for  the  revision  of  tha 
planetaiy  dlamatert,  &B.  (which  need  not  cost  a 
aitUng),  of  epheoMridei  ot  tha  satellitaa  ot  Hi* 
varlpnt  planets,^  of   improved   tables  of  those  of 


deraassions  of  the  other. 

"  A,E.  D."  (qaery  77003,  p.  loS)  can  throw  an 
mage  of  tha  sun  (''of  sorts'')  on  to  a  screen  by 
he  aid  of  a  Oalilean  telescope,  but  it  will  be  a 
rery  useless  one. 

And  in  answsr  to  hia  next  qaarv  (77004)  on  the 
ame  page,  every  decent  'opera  and  fleld-glass  has 
tchromatic  objeotives.  Tha  shilling  and  eighteen- 
launy  one- draw  q>y-g1asssa  sold  at  tbe  toy-shops 
isve  a  simple  convex  objective  and  conoave  eje- 
;lass,  the  chromatic  aberration  of  the  former  bemg 
0  some  sEtont  corrected  by  the  greater  divergence 
^veu  to  tbe  rays  by  the  latter.  Has  yoni  corre- 
pondent  no  means  of  acoeie  to  any  of  the  in- 
lumeiaUe  cheap  books  treating  on  elementary 
pticsF 
k  Fellow  Of  the  BoT«l  Aatronomlonl  Society 


(noarv  [333G3.]  — Thb  bright  star  lefaned  to  m 
'^ghl  'A.E.B.'e"  inquiry  (78903)  is  Sirins,  m  the 
~  '  'Dog  Star."  If  "  A.E.B."  will  inveat  a  shilUng 
n  "FhUips'  Planisphue,"  showfaig  the  pri&dpal 
itara  visible  at  any  hour  of  the  year,  ha  nan  asMlj 
lalp  himself  to  a  lot  ot  this  inf  ormattni.  Of  oonna, 
t  doei  net  show  the  planets. 

Your  oocreepondent,  "  LancaatiiBn "  QettK 
I33.i(j),  writes  an  inteteating  letter;  but  it  ia  a 
lity  he  did  not  leave  out  the  Srst  part  of  it. 
f  ommapathy  to  an  allopath  aaenu  like  a  red  rag  to 
k  bull.  As  a  layman,  Ibave  derived  benefittiom 
mth,  and  am  not  preposssased  in  favour  of  cdthar, 
mt  1  know  of  many  cases  wbcoe  honusapatby  baa 
rorked  wonders.  If  it  were  not  so  ridseuloua,  It 
rould  be  amusing,  to  see  how  an  allopath  foama  at 
he    mouth  diie^y  the  anbject  of   liomcespathy 


And  now  at  to  paoriasia.  I  am  somalhing  ovar 
a  yean  of  an,  and  have  been  a  suflsrer  from  tUe 
[isease  off  a:^  on,  and  in  varyinft  dsgree,  for  tha 
nit  26  ysars.  I  bars  tried  some  half-doaen  doetoo, 
ind  am  just  where  I  waa  a  quarter  of  a  oantwiy 

The  first  doctor  I  wsct  to,  an  allopath  ot  *aM» 
epute,  evidently  did  not  reoogniae  the  rtiisase, 
oc  he  told  me  oot  to  bonble  about  any  ezplana- 
ion,beki '----     '"'■ 


as— wfandoriM.    This  wa* 


pirdiasa  a  foreign  ephemerit  to  obtain  these  data. 

Tha  very  numcsous  readers  ot  tbe  EaauBu 
VxoHAKic,  who  have  followed  with  interest  the 
apparition  of  the  superb  lunspot  ot  February  last, 
Aould  by  all  means  ablain  the  number  of  Anoir- 
Uig*  for  the  current  month,  tor  the  sake  of  an 
oxosUent  article  on  this  stnpendons  solar  diatorbonM 
by  Mr,  E.  W.  MAundsr,  F.B.A.S.,  one  ot  joor 
ooeasional  comapondents.  The  tame  number  oon- 
t^  alsoa  short,  but  jeTj  Inttructlvc,  essay  by  tha 
•ditoronasnbjectoo  frbicb  therg  Iim  been  a  good 


THB  PABSAaa  OF  TITAS. 
I333<)1.]— Lill  Man,  j'ai,  oommeM.  Freeman  (r. 
E.M.."  p.  117),  obeern;  le  pamast  de  Titan  et  dt 
1  vmire,  Dans  la  (eauca  du  2  Avril  de  I'AcadEmie 
loyale  de  Belqiqne  j'ai  fait  une  lecture  ii  ce  sujet ; 
elm-oi  sUmprime  en  ce  moment.  Je  suis  d'accsrd 
VBO  M.  FroBnun  aaut  en  ce  qui  oonoeme  I'instant 
D  passage  dee  dsux  points  sombre*  an  meridian 
sntial.  Four  moi  I'ombre  ds  Titan  estpasieeil 
Oh.  30m.  a.m.  deBmxelles,  salt  lOb.  13m.  a.m.  de 
Ireenwich.  Titan  lui-mjme  est  passe  H  Uh.  l'2m. 
.m.  de  Bruxellee.  M.  Freeman  doims  lOh.  33m. 
.m.  de  Greenwich,  poor  I'ombre,  c'est  d  dire,  20m. 
.'ucart  snr  men  observation.  Je  i^ponds  de  n'Otie 
as  en  errenr  d'autant.  Je  sais  gre  il  M.  Freemwa 
a  ne  point  parlor  i.  ce  piopot  dee  ombres  de  Tethys 
t  da  Dione  qui  paauient  '~' ' — '"'  — 


nd  got  my  "dander"  up.  On 
ming  away  I  askeahlm  what  he  was  treatbg  ae 
r,  and  ha  replied,  "For the  dissaae."    He gare 


Well,  Sir,  I  took  the  artenie  until  I 
eemed  to  have  no  appetite  or  spirits  left,  and  wbtB 
,t  lait  I  found  I  could  not  walk  to  iny  bodnam 
It  miles)  without  my  feet  blistering  fredr,  I  toU 
be  doctor  I  would  tike  no  more  i3  it.  Ke  th*o 
old  me  to  take  a  really  hot  Uthal  MM.  ThegiMt 
amedy  with  than  all  seems  to  ba  ananlo,  h 
ne  form  or  another.  I  have  tried  the  tar  aaS 
~  all  to  BO  pui- 
re  Is  eonceniad- 
ne  time  ago  that 

^  __   __  _  my  monoy,  and, 

rhilst  taking  care  of  myself  In  diet,  fiedi  air,  Ae., 
Diet  the dlteaee  take  its  own oonrae. 
No  doctor  hM  told  math*  name  of  thsdiaaata-^ 


>^^ 


AfUL  16,  IBgl. 
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IlBMBd  that  «nt  In  njwM,  ud  b>*«  nad  all  I 
■■■MtwItkanUiasBltJnt.  I  Ut8  oonw  to  tlia 
Msatwloattat  it  ii  k  aonitltelioiud  du«M*,  and 
ttat  M  tiokwias  wfll  oan  it.  I  mw  In  piiot 
■■■iihM«  Oat  &  wu  pmbaUr  a  "nwre  par- 
Mrioa,"  and  tUi  I  tUak  u  Tay  likaly  tha  oaao,  ai 

In  ■■[!— 1  U«iifa«  baa  baaa  wocaa  lAita  I 

iava  la«i  ^atr  tbad  oc  wmiiad,  or  whan  Itom 
tCToaaM  mf  mmim  hava  baaa  a  littla oBabrmg. 
Iha  qoMlloa  ariM  aa  to  what  eaoaM  tha  "  nacre 
tmwmdaa"?  Whan  that  ia  diwoTMad,  and  a  eiu« 
Wl^MdanU  tha  dlMaaawU  diimMW.  ij  it 
k,  hmr  do  I  knaw  that  attaniTitinff  to  oore  the 
MViiili  Btj  not  tun  tha  aonatttatMmal  weaknau 
la  aaalher  dbaoUoa,  and  I  m^  And  mjnlt  tha 

IwVMwthatlMthsoldand  hot  Utbi  nam'to 
danaMaa,andaaotho  anr  inltatioD  for  thatima. 

Tha  dlaaaaa  ^paan  dil«T  oa  mjbaok  and  chart, 
IJQiw  tha  knaa,  and  on  m  haad,  aa  arldmoadbr 
■  aagaarffadudnSat  tuua.  If f  ganaral  health 
k  aood,  IhaoCh  I  am  not  lolwat 

i^Mvlaato^r  fallow  anflsanU  to  go  to  their 
dMlnr,  la  ha  allopath  0(  bonraniath,  nt  hit  adnoa 
■ato  fiat  and  faHcal  modaof  life,  and  to  nukatha 
tatof  tt,notwaBtin|t  moa^on  araania  and  luoh- 
■kadnoB. 

laaablliodto' 
liBtaaghrM,and 

wui,n 

I  do 
MjOBWillKatfaabom  tha 
IMaaia  b  cwaaniad)  It  apalli 


"  Iianaaalilau  "  lot  the  informa- 


tbowed  it  to  iome  (denda,  who  aakad  wluca  I 
bonght  mr  oeir  tdeioopa !  I  make  bat  llt&a  nae 
of  it,  howarar;  bat  in  1S91  I  made  out  the 
BUht^pmj  eolova  oi  Jupttat  in  the  dark  bandt,  and 
apoke  oI  it  to  blenda  before  I  knew  it  waa  an 
aokoowledged  obaarratioD  :  alio  oertain  markinga  I 
have  unoe  even  in  books.  I  aee  tha  Trapezinm  with 
font  atari  eadl;,  but  a  mouth  ago  Bigel  waa  b«f  ond 
me :  but  aa  he  aata  dtst  thoDianda  of  chimnsyi,  hia 
baahlnlaesa  may  be  eaooaabte.  y  Lagnii  ii  Tsry 
eaoit;  diiided. 

Yon  may  think  it  worth  while  to  reootd  tha 
biitor;  of  a  seooDd-rate  inatramant  aitaading  over 
thirty  J  eaia,  for  aaauredlyno  reflector  WQold  baar 
auch  "  calpabls  neglect,"  and  remain  aliva,  wbilit 
thia  inatrumsnt  la  Dot  only  alive  and  well,  bat 
poaitiTely  cheerful.  J,  n.  Harrla. 


[33366.]— I  cur  qnita  appredata  "A.  S.  L.'i" 
-jnarki  in  hia  letter  (33332,  p.  I27J  with  regard  to 
the  neglect  of  ■  certain  quantity  in  the  tormnlm 

II — ! —  .-_  I — 11. — ^  relating  to  Qr^oriau 

„ taleioopai.    It  ia  on  this 

account  that  the  fonnnln  for  the  ratio  of  tha  aecond 
and  Brat  imagai  in  thaaa  two  forma  of  taUacope 


BBII.I.IAITT  KBTBOaS. 
[S33M.1— I  wu  aonuwhat  aaniiiaad  to  &d 
■liriDMHada  in  lart  weak'a  iMna  to  the  tw.  .. 
■iAaUa   BMtaan  wUah  appeared    daring    that 
■■k.     n»  iHoa,  howam,  miat  hare  been  all 
^Md  b^BH  tha  aacond  metaoi  appeared ;  bat 
MM  aMlaw  might  TanwaU  have  been  alladed 
kkailtbeMolMMTad.    U  ^paarad  on  the  night 
tf  H  AptQ  at  SJW,  moviag  In  a  patfaetiy  horiion- 
W  Unslion  waatwaid  from  batwaen  Virgo  and 
Ckcm, aeeadng to  itaitftnaaiMar  xTirginia.    Jb 
■oaaavt  Wag  my  (low,  Iti  dk^a  oooidba  plainly 
Ml,  iBilwaaowi;  a  aon^Ionom  trail  waa idt  after 
m  aiatenr 'a  a»tiiMtloo,  laatiag  aoma  laeonda.    Had 
■  aot  faa^  for  the  moonHgbt,  tha  ^anomant 
Vdld  hava  hoMi  a  Tity  ititkfiig  one.    Thametac 
iH*  WM  apparently  halt  tha  diameter  of  tl 
taw  dim,  W  naariy  readiad  ■  (Upha)  Hydi 


vhich  appeared  on  the  night 
mmm  m  Imc,  aoon  attar  10  o'clock,  wa>  alio  an 
■MOaBf  bWit  on^  thongh  It  wa*  law  down  _ 
1»>orb-wmL  and  waa  therefore  not  lo  well 
Aaad.  It  ndialad  Iran  tha  iword-haadla  of 
Pmana,  and  dropped  to  tha  hoiiun,  leaTing  for 

'-  a  pateqttbla  faall.    It  wa*  no' 

'  osa.    Had  the  aeoond  one  1 

t  wanld  al»  ban  travelled 


[llt85.]-4Ca.T  I  ha  allowed  to  reoocd  tha  (oUow- 
ta  to  thaacadit  of  ntrMteraF  Aboat  ISSl  my 
Mwkoa^*  4^1n.  initnimaat  of  a  maker  long 
fci  liai,  I  MJara  aawed  Ooddatd.  HeworkS 
iriUi  it  te  10  «aan«  ao,  and  Uien  it  waa  abK>- 
tddraa^iaWrin  an  Iran  dome  obnrratory ;  all 
fililiillHillal  aff  Oa  tob^  aU  tha  bramwork 
^Md  to  awdinU^  aollat  «lit,«ipMed  to  haat  and 
■dl,  Vtod,  «a,and  doaT;  tha  woodwotk  of  the 
Ma  toMditioB  daoayad  and  aooalaratad  the 
iwliiullLiB  «1  tta  iaatrnmsBt.  Aft«  10  yaara  or 
■walw—dwidwtotottarain,aad  ant  tha  in- 
*  *  <-*-  -  MOH  of  atdantlflo  tnbluh,  where  it 
10  JMM,  oat  of  iidit  aai' 
'  ———■-»  "ill  ifutmi 


eonjagate  tod  may  ba  MUaOad  with  F  D  tafeM  at 
Sin.  (aa  above} ,  Bia  radio*  of  eorndnre  0  D  of  tt - 


°  -  6  .nearly. 


Td  dei' 


'r)"'" 


give  apflrosii 


^bletho 

be  formed  at  the  ipot  where  the 
placed,  and  nowhere  elae. 
aup^ura  i  -  the  qoantlty,  F  •■  tooal  length  of 
large  miinir,  and/  m  that  of  the  amall  mirror,  then 
for  the  Gregorian  we  have— 

Diitaaoa  between  the  mirrori  b  f  +  /  ^  x, 
which  in  the  lamioiad  oaae  —  dietauce  between 
gmall  mirror  and  Iman  formed  by  it  —  if;  and 
diitance  between  fint  uutge  and  imall  miirot  s  J 
■    -      ■^     Than  mbatitating  in  tha  aquatioa- 


maatbalOeia.    We thmi get 
ADxCD      py. 
2AD-CD 
Or  {*J^3fl  +  6)  K  IQ'6 

(2  X  46)  -  10-6 
Bnt  tha  focal  length  for  paralld  rayi  of  tha  mall 
□liiior  wonld  be  halt  the  raditw,  or  ^^  -6'3fn. 

Wemoat  therefore,  la  any  formula,  remambvttat 
thoogh  it  ia  the  aolai  focal  length  of  the  largi  mime 
that  11  required,  it  is  not  the  solar  focal  length  o( tha 
film//  mimr  that  haa  to  b*  taken  into  aaaoant. 

Aglin,  prodaoa  AG  to  Hao  that  PHiiaqoalto 
aemidiameter  of  large  mirror.  The^i  A  F  woold  ba 
the  focal  length  of  a  Newtonian  aqotralaiit  to  tha 
Qregorian. 

Id  thia inatanoa  we  have  AD  ~  ISIn.,  aadDE 
—  tin.,  and  FE  »  3in.,  whenoa  by  proportbaal 
tiianglea  AF'  -  27Sia.  =  23ft.,  the  Kawtaadaa 
focal  length. 

The  fonoula  would  therefore  ba — 


wheie  F  and  /  are  the  reipective  tooal  leiwthi 
the  great  and  amall  mirror  reipeotlTely,  and  J  I 
diitanoe  behind  tha  great  mirror  of  the 


parallel  ran. 

Id  thia  loat  e _  ._. ^, 

hope  Hr.  Gadd  will  ba  able  to  tvnove  or  ahow^ 
how  to  obtain    the   resolt    whan  /  ia  the  (aNdlf 


t  leDtenae  Ilea  the  difScnl^,  whld  I 


Solving  for  r,  we  hava— 


Similarly,  for  the  CaMegrain  form,  I  make— 

re  have  ratio  of  lecoud  ioi 
For  the  Gregorian  i       1"jf  "*"  '. 


A.  S.  Ii. 

SILTBBIKa  A  KIBBOB :  A  FAILUBS. 
[3336S.]— FxBEan  my  a^adanoa  of  a  nMtt* 
two  ago  way  ba  IntawaUng,  a*  wall  aa  helpliil,  to 
■oma  of  "  oura."  Bang  called  on  aaddealy  to 
ahm*  amaU  Sat,  I  fo«nd  fltat  that  I  had  m 
chamiwila,  but  aame  that  had  been  ndsed  Oma 
""—**'■  botore ;  and,  aaooodly,  that  I  had  no  dta- 
tiUed  water.  There  waa  no  hope  for  it,  howaw, 
and  I  lat  to  wort  with  tha  iagai-of-aailk  iiimiM 

I  had  arcnOiiDg  Mody,  and  pnt  my  flat  Into  tha 
eoIaUoii.  I  may  tay  I  alwayi  give  my  ninan  a 
good  elean  with  potaih.  Tha  room  waa  ahoat  If. 
At  10.30  Ikokwl  and  fOnnd  Mtiilng  cm  tha  riaM  (I 
waa  aiool  to  aipeatanyatag).  AtlLSoTutad 
and  foond  nothing.  It  waa  spiled,  Ba  fbr  qrfta  I 
pnt  it  baok  to  ramain  nnta  8.30  next  monfag.  Mr 
anrttlaa  may  be  Imagiaad  when  J  tonnd  a  gMd  eoM 


Borttlaa  may  be  Imagiaad  when  J  tonnd  a  gMd  ea 
of  dvar  on  the  Blan  and  wfaita  I  wiito  tlSl  OmI— 
iibaeidanu  poliihad,and  having  donetkawoekit 
waa  intended  to  do,  perhaps  it  wonld  be  frtwHHng 
to  know  if  any  othun  have  had  anoh  a  ^flnra. 

Boa-aAoord. 

7LSXnBS    OF    XIBBOBS. 


OOKPOTTIID    BBFLBOTrira 


s  12T,  I 


ii^s 

fendtt*|laaMinBkKk«i,thoDgh  ooatad  in  doat 
■dim  d  ft  HMky  town.  The  tuba, apparently 
U  ^a,  bM  Wtwa  had  "baahes"  ill  lla  aide' 
InteKMoradthaiMaalnr  -■  "■-—■-'-■  -  >- 
%,  riw^t  MM  «9itol 
Br  Ida  a  dajM;  Am 


of  the  original  black- 
hlaek  vamiA,  and  got 

rat  cuna  all  tbe  btiM 

i«>d(apv  and  elbow-grease,  tor 
Ida  BOl  pOHia  » lolha,  thaf  wan  got  aU  right  and 
hmand.  Tha  Md-fbN  wu  removed  from  iti 
oriE  ito  MawOMHti  pHtod  and  plangad  into  water 
■dvaaaM,to  tfllk  of  Mr.  Webb,  tordeaperate 
dkMM  wgohid  a  dammati  remedy.  After  drying 
«lftaMaslelh,IpMaIl  together  onoe  more,  and 


fftdaadajM; 
■■■■III,  111    "•  I 


[33367.]— Ox  reading  my  letter  on  pagi 

tew  it  is  not  very  dear  for  want  both  of  a  i ..      

and  of  an  illuitrative  aumpla.  I  will  now,  then- 
tore,  eodavont  to  supply  what  ia  needed  to  enable 
the  optical  problem  to  obtain  a  oompleto  aolotlon  at 
Ur.  Gadd'i  hand*. 

The  laiga  miiTor,  a  parabola,  is  36in.  tocal  length 
for  panlTal  nya,  and  6in.  diameter.  Tiie  amall 
mirror  is  alliptio,  and  Gin.  fooal  Icmgth  tor  the 
di*ergiag  rays  wbi^  it  teoavea,  and  may  be  takeo 
aa  lio,  dismetai.  It  is  oooaidered  that  the  linei  in 
tha  diagram  repreeent  the  eectional  outline*  ot  the 
whole  c; linden  or  conea  of  li^ht,  irrespective  ot  the 
oblique  rsj-pendls  whose  mtarconvergeDcei  are 
cDQtaiuad  within  these  cylinders  o-  >— "-■  ■"  '- 
alio  auumed  that  tha  bodiai  are  lo  i 
distant  that  their  focal  ii 
mat^ituda. 

To  auit  the  eyepiece*,  the  ultimate  tgcui  muit  fall 
behiud  the  mirror  at  A,  and  I  take  the  diatance 
A  U  at  4iu.    Ia  order  that  the  uinal  equation  tor 


ICr.  IdOBSott  has  wanteed  from   tha  anbjeat 

being  used  upon  ona  diameter,  while  ahowlng  noam 
upon  another.  We  now  are  told  of  "Impwfeot 
matmial,''  "  want  of  rapport  during  grinding  and 
poliihinD,''  which  oauaes  "a  distorted  iman," 
baoaoae  figure  i*  a  "ppruiaarnd^  rfutorM.  one,  oh 
mirrors  are  mentioned  with  hiUy  oentrea,  and  with 
no  flgnring  dona  at  all.  May  I  aok  what  thia  haa  to 
do  with  the  flexara  alleged  to  leaalt  from  poailfon  F 
It  ii  a  diSerent  thing  alti^stlter. 

He   haa  not    told   us  what  be  undsratandj  by 
"  colloid"  as  applied  to  gUs*.    I  am  Ignorant,  and 

Ferbaps,  alio,  he  will  tell  us  what  the  minute 
errors  are  that  bis  teals  will  disdoae  wbich  a  real 


■rill    not,  I 


I  f 


tervaor  of  writing,  aa  in  Hr.  Calver'a  statement,  a* 
to  the  less  necessity  of  good  annealing  la  cast  disoi, 
baa  canied  Mr.  Linscott  rather  too  far. 

There  ii  no  possible  eiror  that  a  real  star  wHl  not 
point  out,    I  do  not  doubt  it  can  be  dona  with  an 
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Mtiflcimt  itsT,  Int  not  lo  euily  1i;  tba  uoatsuT. 
GWan  «  peifect  llftt,  tba  minor  an  be  judmd. 
OiTtn  ■  perfect  mirror,  tbe  flat  can  b«  judged 
pufectlT  ID  the  lateicope.  What  ii  moie— SDjooe 
an  do  tbeii  ovu  testing  in  the  teteuope. 

I  migbt  add  that  the  erroii  which  an  ondii- 
coTera^e  upon  a  nal  itai  aie  of  do  comequeuoa 

Ur.  LiDicott'i  teacher,  Hr.  Waaeell,  eeems  to 
h%n  diMoreied  Mma  jean  apt  tbat  eiron  might 
exitt  wUeb   botlwea   Ai«  teetiDg,  and  jet  were 

•?ldent  enough  npon  a  teal  itar.    Let  bht '— 

to  Ui  lett«n  dewribiog  bia  anMriaaoe  wit£ 
•ant  to  bim  aa  deteotiTS,  whicS  be  fomid  tc 


abl«  to  find  when  the  fault  lay. 

Ab  amateur  had  been  able  to  find  lanlti  In  a 
miiToi  which  he  wtrild  nerer  haxe  fooiLd  but  for  the 
amatanr'i  diaeorariea,  and  Ui.  Iiiowott  knowi 
•Iw),  that  &ati  which  hare  paaed  all  woikahop 
teata  hare  been  ^lom  to  be  dafaotiTa  when  oMd 
npon  titar. 

I  Mn  My  oartainly  that  not  one  flat  in  wTen  ot 
eight  ii  pvfect  anoagh  to  atand  high  powen. 

BAtrln  Holmea. 

XBTH0V0MI8  IK  ASXBOKOKT. 

[33370.]— It   la   oommonir  known  that  metio- 
lumiea  cut  be  aat  at  60,  when  thaj  tiok  ai  near  ai 
B'ble  60  iMonda  to  Uia  mlnnte.    Where  equa- 

'  to  be  got,  thia  i)     " — 

„„ aoiUbls  • 

nottlekaaDonTtnlaDtlr,* 

BBBd  ont  of  doon  eroi.    Iliey  ca 
op  Ntond  hand. 


brought  t'j  the  ume 
jKitential  aa  the  ground  by  touchina  the  knob  of  the 
eleotroicope.  4,  Tbe  rod  ia  moTed  from  Y  back  lo 
X.  Id  coDaeqaence  of  tbii  moremeot,  a  difference 
of  potential  is  again  produced  between  the  leaTsa 
•  the  eleetroscopa  and  the  ground.  Thia  latter 
r-rnnw  of  potentiil  is  iboirn  by  tbe  eiperimmt 

J —  (« !«.  «...!  ir.  _r,    lleuce  we  hare 

-The  induced  diffei- 
3viag  an  eleetiifled 
body  troinXtoY,  ia  eqoal  tothatoauaedby  moTJng 
the  same  body  from  Y  to  X. 

2B.  Bffict  of  Conductifif  Sa "     "  -'- 


poHbl 
tnliJa 


XZPJtBIKXVTS    IN    ELBOTBOBIATIOB. 


tod,  NUl  h 


[333T1.]  —  26.     FoTxmui, 

H n ia,Y.— Wa  nqnin  in  thia 

t   alaijtiuauuiiti,  which   mi 

leai  lb*  tinfoil  enTelope  id  t' 
pa:  thalaavM  will  open.    HoldltTutii 
■DO   SHMS  to  the  •lectaowope:  then  will  be 
dittonltj  in  finding  a  poaitian  lor  wbiab  tbe  \tti 

iwnhi  iiliiiil     nliin II  iikiiiiliiifll lint  . 

mpt :  HuUaTM  will  man.  Thia  azwimiDt  eonflima 
lb*  iHim'-r""  diftwn  bom  expecimiut  2t,  and  we 
AiU  de(lM»tbaMnlt(ottbii«sp«lmMdframtlu 
■iwaitl  piindpl*  tb«e  laid  down— vli,  that  th« 
dlfftfaMSol  potentU  brtwaeo  two  inanliatad  bodlM 
iawwww  with  their  diitanoa.  We  ban  baTe  three 
bodtaa  eaeh  inanlattil  fion  tlw  etiiw  two— via.. 
CA)  tba  glaM  lod  (which  aeta  aa  ita  own 
uualator)  ;  [BJ  the  knob  and  learaa  of  the  elacbo- 
■oope  1  and  (C]  ita  tinfoil  esTelopa.  The  diatanoa 
between  S  and  C  remaJna  oonitaot,  but  the  dii- 
tanoa between  A  B  and  A  C  may  be  Tariod  at  will. 
Bat  u  the  diltaneai  between  A  B  and  A  C  rary, 
n  doM  alio  Uia  diffennoe  of  potential  between. 
Henoo,  If  tlw  diduica  botwew  A  and  B  ia  eithn 
MBdt  neater  or  modi  le«  than  the  diitanoe  between 
A kmQ,  m  abonld  get  a  diSenooa  ol  potantial 
baiweou  B  and  Q,  ana  »  ooaaeqaent  direif  midb  of 
ttM  loaTCi.  Faiflier,  wa  ahoald  aipaot  that  in 
eooM  podttona  ol  A  there  would  be  the  aame  difEar- 
mot  *A  potantial  between  A  B  aa  between  A  C,  and 

.... eqnaatly  B  and  C  would  remain    '^  '*~ 

DtiaL    B(      ' 


I  juat  the  reanlti 
gat  to  dinot  MMricneut. 

JnwrtMM. — Aa  prarioui  experiment  HlDltrataa 
tha  daoMcal  aetiMi  known  aa  inrfwhen.  The 
dUenoeaot  poteotlal  betweeo  tb«  leaTM  and  tbe 
■n«lopa  of  the  elaotroacope  ia  aaid  to  be  "induced" 
1^  Uw  ui^botuleg  exdted  rod.  Efny  aleotrifiad 
BMT  indoMe  diflanncet  of  potential  between  inaa- 
latad  bodiea  in  its  t™™-Ji-t-  neighbourhood,  which 
■nthan  nid  lo  be  tuidM  ita  "infloaDoe."  It  ia 
oMova  ttat  the  Indaoed  dillMenoa  ol  potantial  will 
hemataat  whan  oaa  of  the  bodiea  ia  oloae  to  the 
Indnctag  body,  aad ' 


InduoMTe  infloanea  of  another  body  mar  ba  the 

ppnDd,  0(  rather  tha  walla,  and  Boor  of  tha  i 

W*  Ami  b»a  aa  emnple  of  tbli  in  the  nei 


aeope,  vhieb  ia  not  to  be  inaulatsd  :  the  UaT«a 
will  opn.  While  holdins  the  rod  in  the  aame 
podtlcn,  put  the  knob  of  the  aleotroeoops  into  com- 
in""'"*""'  with  the  groond  by  touching  it :  the 
laaTM  will  doas.  Take  away  the  esoited  gtaea  rod : 
tlw  loaTai  will  be  found  to  open  t 
■a  at  Brat. 

Let  tbe  potition  of  the  excited  glaai  nd,  when  lo 
far  awaj  from  the  elaetroacope  aa  to  haTe  no  per- 
•(^UainBuence  on  the  leaTea,  be  called  X,  and 
Ila  poiltiett  when  the  knob  ia  tooched  by  tha  finger 
ef  the  operator  T.  Then  the  tallowing  ii  an 
anabiia  of  the  Taiiona  rtepi  in  the  eipenmsnt :  — 
1.  3ve  rod  in  the  poaitian  X,  and  the  leaTea  of  the 
eleclroeoope,  ita  envelope,  snd  the  ground  an  at 
tbe  aame  potenthj  2.  The  rod  ia  moTed  to  tba 
podtioaT.    A«  ,  jjj^^aqnenoe  ol 


mocgh  to  aland  with  iti  rim  well  bebw  the  rimof 
;he  ontar  can.  Should  there  be  any  movementol 
he  pith  ball  at  firrt,  it  will  be  due  to  the  disturbmg 
nfluenoe  of  cnling  of  the  room.  This  miy  be 
iToided  by  pntlinf  a  conducting  ooTer  on  tbe  outu 
•An  with  a  hole  in  it,  eo  ai  to  enable  the  apentor  to 
touch  the  imall  can  and  ace  tbe  pith  ball. 

a.  J.  B. 

SILK-OOTTOS  TKBBB-aUABANTIHB- 
AW  IHSTBUOTIVB  BIBTK-BATB. 
[3337-2.]— "  T."  [Letter,  Feb.  ii>,  p.  13)  gin* 
lome  intmting  information  ai  to  tha  attempta  to 
[Ltiliie  tha  flhn  of  the  "BombaxCoiha"  forpot- 
Doaee  of  ipinniniF.  It  ii  a  pity  that  it  cannot  be 
SSr,  M  i^terture  ii  beantSnlly  silk^.  Aa  to 
''T  'a"  atatomMila  ooneenung  the  tree  only  bearing 
trienniallT,  be  may  ba  right;  L»t  year  the  tae 
in  my  garden  bon  Ita  CMp  in  the  month  of  ApriL 


tree  bean  annnally  in  Qua  idand ;  and,  aa  aomaca 
my  anthoritlea  bare  Uved  tUrty  yean  in  eight  of  a 
tree  of  the  kind,  they  ought  to  know.  However,  1 
diall  wait  to  decide  with  my  own  eyea,  which  an 
tha  only  organe  I  traat  in  ttia  idand  aa  ngardalHb 
.^nati^lietory.    Neither  from  bo^nor  ta« 

t1i&  Toee  I i-.K~.  of  tba  inhabitaati  «(  fier- 

badoabaval  jetbm  aUa  to  diaoovjrrtitf  la  *a 
•varaoa  llfo  <2  abaiwiia !  Somabookatedarattit 
ttia  pEut_growa,bewafcult,aiid  diei,aB  ip  ta 
monUu.  Ala  la  oartaloly  not  ocoMOt,  m  I  bane 
been  coltivatlng  a  piut  IM  over  that  time  alnady, 
and  it  la  etiU  growina  vigoniualy,  and  dwwi  no 
aigna  ol  flowarmg.  The  local  o^Jmona  on  Uw  wh; 
j«t  vary  from  one  year  to  tbtoel^  not  tUa  w«U 
an  exbaordinaET  one,  where  people  lire  all  tbilt 
lim  In  dght  ol  tnaa  and  Anba  of  ancjdnue 
andeaBBottaUwetaetabMtthaB?    I  htm  k^ 


ba  found  impoiaible  to  cauae  the  leavea 

The  tood  evidently  baa  tba  effeot  of  aereeningtlu 
koob  ol  tbe  eleetroMope  fmn  tbe  Infinenoe  of  tbe 
excited  rod.  Since  the  tintoU  eoTalopa  moet  have 
a  BmOar  efleat  in  aoManlng  the  leave*  from  the 
dlrKitlnttueno*  of  Uia  suited  rod,  It  foUowathal 
the  divergence  of  the  leave*  In  Exp.  23  and  24  ii 
cauied  Indirectly  by  ita  inflnence  on  the  knob  of  the 
elactioaoape.  Compare  tbia  experiment  with 
No.  15. 

Hood  far  EbetroMopt.—Tht  hood  ii  moat  con- 
veniently made  in  the  ahape  of  a  truncated  cone, 
the  imaU  end  being  ataw  mchai  above  tha  top  ol 
the  electroacope.  The  form  of  the  paper  whan  cut 
out  ia  given  m  Fig.  19.  Tba  experiment  can  be 
made  without  csveimg  the  hole  at  the  top  of  the 


fruit  ia  ripe? 

A  verr^^cotaBt  aubjeet  In  tbeee  parta 
qnanouw.  So  far  as  I  can  jaifct,  tl 
goeeHoei  it  ft  very  diffimlt  one,  and  tbe  eSi 


Enttlope.— 


a  largu 


u 


imMlliai  ai  I  !••  for  ■QmI'i 
UuBghrif  >vld«Doa  nroTI*  aiwliing,  ttww  ^mU 
benodonbt  about  the  annual  crop  In  Barbadcs. 
H— nwtinj  oan  anyone  who  know*  lor  certain  i»- 
loim  me  aa  to  the  average  life  of  a  banana  bn 
the  time  tha  dtoot  appean  above  tbe  ground  tin  a* 

■  ""■*•' -^i.ib.i.. 

,  tba  whala 

..„„ , eSeototthi 

\  iwralatlona  taXj  p««tlal— for  you  an  alway* 
IbeTboma  ol  a  ddenma.  »  ton  make  von 
nalineng^atlani  ilriat  eungh  to  exolu^aa 
Ale  danger  ol  inleotloD,  you  wlU  have  IhM 
evaded  on  all  ridea.  C^vUn*  wiU  not  repjt 
donbtful  oaaee,  doctor*  wIU  give  clean  billa  of  health, 
and  yon*  vorv  caMlalnaae  will  turn  to  a  mkuaaM 
ruin.  Then  thete  an  aeeUaota  nnpnmded  forty 
any  rulaa,  and  which  would  break  down  a^ 
■yitem.  I  give  a  M*a  in  point  which  ocenned  hoe 
lately,  and  whidi  ia  inatrnctive  in  ila  war. 

For  many  mcotha  peat  the  pi»t  of  Santoe  (Jnl 
aoulh  of  Kto  de  Jinefro)  ha*  bean  a  beU  upon  •■* 
—a  ■icithinrr  cauldron  M  ydlow  fever  ana  ^wll- 
pox.  VouT  South  Amalcan  i*  not  at  all  pailleakE 
aa  to  aanitattoo,  and  Ydlow  Jack  raveb  in  hi*  town 


id  JTunUtjj  from  it 


The  Utter  ia  placed  oi 


a  thread  from  the  edge  ._ 

iualda.  Matten  being  arranged  .  . 
aparka  to  the  ontar  oan  from  the  elaotrophomi. 
The  pith  ball  does  not  move.  Touch  the  inner  can, 
the  pith  hall  wQl  at  once  ba  atrongly  attracted 
towardi  tha  inner  can.  The  reason  ol  thia  ia  thai 
the  inner  can,  although  iniulated,  alwava 
thaiai         ■    ■■  .    ^.  ... 


Ithough  m 
il  aa  Um  0 


a  appantu*  ia  need  a*  in  thi 


Envelope. — Tlw 

last  aipatiment,  only  removing  um  uuib£  »u  ^u 
snbetltuting  a  glaa*  veeaal  of  the  aame  aiza.  Bapeal 
tha  last  experiment.  It  will  be  found  that  tha  piU 
ball  wm  not  be  attncted  by  the  gtaa*  veaael. 

Bv  oompating  the  reeolts  of  thu  experiment  witt 
the  last,  we  arrive  at  the  oonoluaion  that  any  body 
whathes  oonductoT  or  insulator,  when  inddeaveeae 
having  oondnoUng  aidea,  always  aaanmes  the  potou' 
tial  A  the  containing  veaael,  whether  they  an 
insulated  from  each  other  or  not.  The  ontar  veaae 
In  both  theae  exparlmanta,  however,  ia  filled  witl 
air,  which  must  conaequently  be  at  tbe  aame  nni. 
form  potential.  Hence  we  may  Infer  generally,  that 
the  interior  of  any  conductor  u  at  tha  same  potentia 
aa  the  aztatior  larfaaa. 

Praitieal  Sotu.—Tkn  inner  can  ibould  be  smaL 


time,  and  naturnlly  a  atriot  quarantine  waa  laid 
upon  arrivala  thenioa. 

At  tha  and  of  Janoaiy  Uat  a  Gennan  barque,  Ae 
ffaiMby  name,  13  daya  from  8»nt<»,  oaat  aoAer 
In  CaiUde  Bay,  oft  Bndmtown.  The  btaUh  oHoei 
went  on  board,  and,  Snding  the  crew  in  good  healft 
and  tba  time  they  bad  apMt  at  aaa  man  UWB  *«■• 
cient  to  davalra  the  aeed*  of  yeUaw  favtr  had  ny 
of  tha  aailon  contradal  Itat  SantM-adMitledtta 
bamne  to  pntiqae,  whUi  WMperfeaOy  ntlcoal,  ■* 
mustbeaUow^.  But  the  Am*  carried  on  board 
bar  a  deadly  wrgo.  Sbe  had  taken  is  ballaat  it 
Santoe,  and  that  ballaat  was  earth  tnm  the  Am*) 
reding  with  gemu  of  y*ltow  fever.  *"  " 
nothing  about  owner*,  aavtald,  ot  v^ 

aay  who  wa*  leaponelbl*  lor  tUa  p  _ 

why  water  ballaat  In  caak*  oould  not  hava  n 
ahippad.  No  dooM  it  wa*  •  flVMtlon  of  Mn^,  «■ 
usual ;  bat  I  think  •omeoM  fonld  ba  held  ta^en- 
dble  when  a  ddp  i*  takaa  to  a  lM«a<«tri(k*Bfsrt 
and  laden  with  a  cargo  of  mod  thera. 

With  enoh  a  catgolermenttng  bdow  hMeha*  la  a 
Troidcal  aun,  it  wa*  not  »ni;rldng  that  ana  of  IM 
crew£ortIy  feU  OL  The  attain  took  hfm  aAcHb 
aaw  a  loeal  medical  pnwtWon**,  obtafaad  a  c«lil- 
cata  tbat  tba  a^or  waa  not  (nftaing  tea*  any  b- 
feotknia  dkeaee,  and  bad  Um  admltlad  to^ttakWlA 
inflrmary,  when  tba  untortanate  tui 
vlraleotyallowteT*>,Bnddiedtn3i  b< 

Tha  Board  of  Health  mat  In  neat  a 


iw.I 


It  was  propoMd  to  proaaeata  l£*  enlaln  (ante 
whatlawloannotaay).  But  h*  baff  baan  edM 
baton  a  bigber  tribunal.  On  Ui  ntom  M  board 
the  ifani  he  had  fdt  "  a  litUa  out  of  aorta."  TU* 
was  on  a  Tuoaday,  and  he  waa  dead  on  ¥Maf. 

The  next  quettion  was  what  waa  to  be  dona  Witt  Iha 
surviving  aew.  Tha  hcapltal  on  tha  QaaraBlfaa 
Idud  waa  In  a  totallj  nnflalahed  acndltlon,  ana 
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itot  dnigiini  naglactad,  mod  it  iiuik«  known  tlw  luietot  hli  iemedieaii,tlutirBrB  haaa  who  h&Ts  leientiGwIf  „.  _ 

to  pnbabla  tbat  in  tha  ma joAlj  of  omm  Ike  modi-  tia  to  do  lo,  ha  could  not  be  rare  that  tboie  to  whom  lad  that  tb«  neonnt;  of  ainamaljp  BooaiBte  iptaal 

anaa  cirVD  hitTa  no  apeoitie  ralationihip  to  tha  Sit-  it  waa  imparted  would  nuoataotnra  the  oomponad  liigooaii  of  euh  onaa  ia  ol  laoh  immenia  import- 

oidar  Id  hand.    Tbeie  ara,  howerai,  a  law  drugs  nth  tlie  care  and  axaetitnde  apon  wliidi  ita  effaot  incein  homtoipatli;  that  it  bacmnaa  a  great  adli- 

which  do  cura.    I  will  maution  thou  mad  in  ortho-  iapaada.      Hii   iotantioa   to   davots   the   proSta  lion  to  tha  brain  work  of  the  praetitionar,  aitd  it  ii 

dos  practice,  in  which  proof  can  be  given  of  actual  uiaing  tram  tha  aale  of  hit  remadiea  to  chantiM  ii  Lha  men  who  hara  bean  nnable  to  heap  up  thil 

apamflc  power — mppoauig  that  in  each  caae  tTpioal  luely  »me  proof  of  hia  dii^taraitadaaai.  leceaaaiy  acenraoT  who  take  to  the  eaay,  but  lam 

^rmptonu  and  an  uncomplkatad  couna  are  pre-  "990  "  aeemt  to  be  ignorant  of  the  fact  that  tha  inceaaaful.pathof  "Eatalogne"  preaciibu>{[. 

•ant: — AiajX  nitrite  and   nitio-gljceriae   in  oou-  "  electricitiet "  do  not  compriia  the  whole  of  the  Still,  giTs  anallr  full  deanripbon  of  enarj  ajn^ 

geativa  conditiou  of  the  brain,  or  in  the  modified  Uattai  remadin.     There  aie  alio  tha  globulaa,  and  torn  of  an  illuaai,  objactiTa  and  anhjaotiTe,  with  an 

conditioDi  ol  flaahing  and  headache;   anemo  in  then  can  be  taken  dr;  i(  daiirad.  In  that  case,  how  tcourata  account  of  the  patient'a  particular  natm 

gaabic  irritation  or  ita  further  itage  of  gaatritis ;  can  a  cure  be  atcribed  to  water  V    Aad,  agmn,  if  uid  I  will  lay  with  oonBdenoe  that  the  hommopatt 

aiaanio  in  aoma  icaly   ekin   diaeaaea :   araanic  in  to  insure  a  cure  all  thit  is  neceHw;  it  a  large  will  fit  tha  caae  with  a  auoceaifai  drag  with  greatm 

Blthsia— en>aciallf  in  "bAj  aitkma"  ;  ammonium  i  mount  of  faith,  how  can  "  :i:)9 '' explain  tha  effect  certainty  than  will  the  orthodox  practitioner. 

ciUoiide  in  bronchitia  ;  antunonf  in  bioochitii  and  the  rcniediei  hare  upon  auimala  r     Ai  Mr.  Stead  When  the  oomparatiTaly  new  diaeaie  whieb  wt 

paanmonia  ;  balladonna  in  eiyaipelaa,  acarlet  fever,  puti  it,  "  Imagination  naTer  cuiod  a  cat,  nor  did  call  la  itupldiy  "influanii"  came  before  na,  ahnoal 

and  acme  apemalaore-throtUa;  oUonteotpotuhiQ  inugioitiau  ever  core   a  cancer;  but  the  Mattel  immediately  the  apamfio  draga  for  the  diflerait 

alanaliTe  aora-ibroata ;  conoaive  anblimate  in  aome  remeJiei  claim  to  do  both."  rarietiai  were  hit  on  by  tha   aystem  ol  fadnelloa 

dyMntetieoua,  and  other  pieparationi  of  miircnry  Same  paraonal  aiuerieuce  ol  the  good  doaeby  rrampreTionaeiperimentaieoindedinour  hmetiMl 

in  aimikr  eaaai  of    slightly  different    ty|ie— e.g.,  theae  reuediea,  and  ttie  rather  one-aided  nature  of  literatnie.     Oar  raaolta  have  bean  a  death-rataot 

"  VT  powder''  in  iafantilo  diairhmis;  cauthuia  the  coireapoudeuce  ao  far,  muat  bo  my  oxcosa  for  I  per  cant.,  and  I  baliere  that  in  orthodox  pnwIiM 

[naomo  bladder  irritatiouB  and  infljimmationa;  aloei  treapaaiiiig  on  your  apice.  the  death-rate  baa  beeu  over  12  per  cent. 

in  oongeitive  troublas  of  rectum  and  female  geue-  BiiaUll,  Lseds,                       Jumea  Preatou.  Oeiard  Smith, 

lativa  lyitcm  ;  cokhicum  in  gout ;  lead  in  inlettinil                                           Upper  Clapton,  April  S. 

™U^r^^i^i"L'  '«ue    wd  "^eTnl^UiSl  PSORIASIS -HOW     DOBS    AKSBNIO                                          ^  ^        ^ 

ieTaT^  if  intirmitteut  ■  gSwinJum  in  cert«n  ueu-  OUiB  f-TO  "LAWOASTBIAN."  [333S1.] -"  LA-iClBTflUUt"    {latter    333S6]    hll 

Wl*i»fc  [JJ3M2.1-"  THir  haart-atiaining,  brain-exhan.t-  iPP^mntly  never  devoted  Bvan  an  ^"  •  |*W.'; 

Taaiectthnaelromthe  moat  reapectabl a  orthodox  ia^  .truggla  after  truth,  tha   n^-attainmant  of  ^'^'V,.^]""^'^'"^'^?^  Z^J^t^^li 

aouroea    If  "  Ei-Apothecwy"  wiU  look  up  their  ^ch  Buda  many  praotftionera  into  retirement,"  S**"  ""^      T  *^ V-K^ifn  n„?L?^ni! 

poiKmona  action,  be  will  be  rtmck  by  tha  tact  that  ic,  ia  a  fiction  i  Wauae  no  man  wlecti  m«]icilie  l">m«!)pathy,  or  ha  aurely  oould  not  haw  writt« 

m  evarr  one  of  tiiam  there  ia  evident  the  power  of  aa  a  oaUina  in  life  except  lor  the  income  he  exn^sU  ^  ">o  Btrain  he  hw  done.    To  any  that      allyoa 

I>l0da<&g  tha  actnal  diK»dera  in  which  they  are  the-i.e.,  hia-prwAice^  that  art  to  bring  hiiin,  ""J '*-',5*'°,f' JTS  ^  .^J!2^il^lIL^ 

proved  to  be  curative.  and  a.,  id  f  or,  a  meana  of  existence  itaalt?   But  i  "?A',  Pf'""^ ''''^*f*.?' ^^e^.P^lif^Ki 

Hare  i.  the  BMdfic  relafionahip  for  which  wa  i,  true  that  if  the  practitioner  i.  a  seodtive,  con-  ?*"■>    "  t°  "T  f'-^^  ^'^^^T^t^  ^^^ 

ought  to  aeck  ;  tut  the  orthodox  wiU  not  see  it.  eoiontiou.,  trulh-weting  man,  then,  before  be  ii  Sn,  '""^^  f"'^l^°'^T^^«^.r.^^^S!S^ 

WS  muat  be  latiafied  if  thoy  take  up  oue  by  one,  thereault  o(  hia  axpeci^  cm  onW  be  expreawi  l**"'^'"""  I"*™""' H"^.™**  ™^W« 

anduaatortheeoodofmanVLndtberemadieadaUy  by  the  exclamation  (towarda  the  oISm  of  hu  lite),  J.'?;  ,     '°""^*?™ 'j- '  "'"™^^,rJ^w^ 

uaed  with  BUOoeM  by  the  nnorthodoi.  who  eeltct  of  the  late  Uueeo"i  phyaiciau,  and  who  was,  I  ba^  that   lor    any    givm  duMae  vanoua  remaiaa  Ml 

them  becaaae  of  thia  apecidcndationahip  to  disease  have,  the  leading  M.D.  of  that  trio  who  had  the  ^°"?">*  ^"?^V  ,.!  "^k         '".It.!!^ 

proceaaaa.  care  ol  H.R  H.  the  Prince  Conaort,  during  his  taUl  ""oidm^  tolhe  total,  y  of  the  >T^P,»»n*|n^ 

ZnaednotaaytheeearelhedeBpisedhomcuapatha,  .u-n.v  r,(  i.nhnMJn  iani_i  -    •  <  T  .i.h  uT.t  i  »..,u  an  the  prmciple  that  "  Iika  curoa  Lka.      BotllMI 
and    the    orthodox   man    practiaa    tha   hei  "    ' 
^yatam  in  ths  eiuea  I  have  aelected  above,  a 
many   otiura.     They   are   daily  adding  to 

"dieOovariea"outheaelinBa;aprocaaadrexoSiui™i.  iraiaou  s  wori,   ■■  jne  i-iaciiee  oi  royaic-  waa,    -- :    — "  ,r"  ..iT    .    "      " i 

ia  going  on  from  homcnopathy  into  orthodoxy  ;  the  and  atiJI  ia,  a  leading  authority  with  moat  of  tha  [l?°^l'~   V^^t  ^l  ^^^Z,' 

orthodox  "diacoToring"  bj  aeddent  drugs  which  practitiouon  ot  the  e?-called  Haling  Art.  rtraightway  "  dlctataa  tte  oquaHon 

the  heretic  haa  diacovered  yean  pait  on  toieutific  "  LuieiBttian'a  "  Mntenee,  "  but  K— i.e.,  araenio,                                      

BitM  of  induction  from  actual  and  careful  expcii-  muat  be  boldl;  poshed,  and  it  is  oidy  whoi  the  flrai                                      

neat.  aymptoms  of  the  ohronic  pai'-oiiing  !  show  them-  [333^5.1— "  L.iHc:A.STaiaa,"   p.   152,    appears  ta 

"  Ex- Apotfaacaiy  "  uys  that  one  section  of  tha  aelves  that  the  diatM*  commences  to  diamear,"  ji  think    exoeedingly    "small    bear"   of   anyoaA 

nleaaion  regard  homuopathy  as  mere  humbug,  j  uat  that  one  thing  which  (hows  the  Uai  generally  opinion    but    hu    own,    and    bis    sritioisaf  <• 

laintain  that  they  are  perfectly  right  in  ao  doiug,  of  the  medical  mind  of  the  day,  and  which  stOI  re-  homajapathj  appear   to   be  most  aeeaiely   bsMt 

aa  long  as  they  have  the  present  ootioua  about  it  garde  the  hnman  (diaeaaed)  body  aa  being  eapabli  on    a    total   ignotuce    of    both    ita    pcinalpfai 

which   I  find  general  auongrt  the   orthodox.    1  of  being  ooeroed  mto  haaltb,  n  fa  a  wilful  chiU  and   practiae.    In  leUtlng   my  own   etparieMt 

would  not  for  ■  moment  oonsent  to  even  examine  being  made  good  by  the  amacks  ita  enraged  mothei  I  stated   dmple   facta.   I   have  been   trained  k 

nuhathing  as  homwjpathy  would  U  if  it  wen  admiaistersto  hei  oitqning's  seat  ol  honoui;bnl  the  umal  system  ol  medicine,  and  my  fatlhtai^ 

what  the  majon^  of  men  believe  it  to  be.  the  publio  are  bwlnning  to  think  and  to  remat  thai  nnder  ordinary  drenmatancaa,  remains  nnabufiL 

latateafaotwhcDltaytbataacientiflGelaimfoi  thrddom  impoeed  on  Quaa.  by  thoaa  lioensed,  li  fi  I  oannot  alter  or  explain  the  bat  that  not  only  ^■ 

homoeuMthy,  anda  Bcuntifloatatemaatof  thetacti  Sir  Thomaa  Watson— i.e.,  to  km,  but  not  to  cure.  lalf,   but   several   specialists   In   *"'«— ^~>- WU 

npon  whichliamailpathy  ia  founded,  haa  never  yel  The  Iiydney  Dlapaaaer.  totally  to  either  cure  or  rdieve  pau 


thia  oarieatnraandburleaqne  of  il, holding  the fiefi  ,-„^S7r  to  n;i^^'^!^„,„rrT'.'°'r°?-,;°'^  ^Soureel  «maul&id  an  homanpath  who  i. 

wd  gaining  ground  daily,  I  now  ^.apairof  aeeinc  '"J^  Sa    P^l   T™^    ^   M  S^^  "o^«"  sucoeedrf   In   making  aMrfect  «.., 

auchaaaiantmc  statement  ever  reaching  tha  ear  o:  ^SS^  fl»!.,^I^S  ™^^?«  S  ™S"  w  mansnt  cnra.  permanent,  at  liiat,  K  tha  tat  t 

my  orthodox  brethren,  and  I  am  lettUngdown  to  res  "'??fS  J* '"''^"t..     IS*^?"  .'?  "  ""'Aif^'  veam     Ilia  examination'   diasnoua.  and  tTMlni 

coit«.t   with   the    riaulta    to    hmawity   of   th.  Vi^S^^ ""? bC^L^^'ifnnl ^It?^^'^^  £^Wme"  rt^e^    SSS^y  toiSS? 

"Eioamoaia"    loim  hom<DDp.thy  unto  oithodoxy  l^^^^i}^"^^  ^°2:^l,T'^  S^,.  \.  gia  subject,  and  his  prediction  of  a  "nH  ™,« 

which  ia  incieatiug  dailv ;  wMst  the  contempt  foi  ?<^  i"  Tf'?'   ."f"  J^???""   '''  J^*^^\  ^  '          '■'■■■    r     ^.   ..  ... 

homocapathyinciea>es,iuid  quite  righUv,tOTteaSDn;  ^^ '"  w"^!?         ^jl^  ."T^  ''"?  "'  ''^ 

above  stated                                    ■■     -•>  v*'™~"  preseooe  by  the  most   delicate  teats    analysis  a 

The  final  i^ult  wIU  be-I  can  see  it  coming-tha  F»^'  '°">^  '•  ^h  *""•  ^^^^^y  ^"  \  t"'  ° 

when  a  vaiy  large  proportion  ol  homaapsay  ha  1?   '"?^,'!!r'S'??'J^''j   ""'J  ."■-     i'  >>  P"^ 

been  Upti^  witt  t£e  S^,x  rtamp,  tfie^thj  "«^'-  ^i^t"^,  '^..'^'^t?  "".r""  ^.*  °'              HiaK-TBHSION   APPAKiTWB. 

dox  men  will  turn  round  on  the  heteti^  and  say  tha  "7'  *^*  B^*  phUanUiropist,  Mr.  Ilenry  Tate,  o                                                    .  „.                    , 

^ these  example.  Of  succesefulmedic^iona^ no  ^S'f^^t^jJlfl^.t^™     "'*""^"  4^^~,I^^^M^Ma^^SLi 

toMV™yd"etotbeh™na;.™aths.    ''Weh.,.  WlU'-Lancastnan-' face  thiav  of  ^SJSto  C  d££>SJSta  SSH^J^^TinE 

knomthtt  for  yaara  part"  wJl  be  theanawar  ti  fnit  and  it  u  theielOre  beDOmin«  k  uttte  il 

r'rJ?!^^^"™'''*'****'*"'    .  .      ,..  [333SJ]—Ir  "Lancartrian"   will  bear   with  (  .eriona  importance  to  aaoartnia  the  pbawMMoa  rf 

And  Oia  arthodox  man  goaa  on  giving  hia  mamvi  word  from  a  heretic,  I  will  venture  to  atato  tha  high-tenalonscanaaitB,  andeeFedBlljthalMalalbf 

lee  the  reaulta  on  the  patients  11  he  wiU  examine  the  lesulta  of  experimimU  witi  powen   ol   different   inbjeeta   unds    th«M  Up 


ana  wnan  soma  atnkmg  fom  ol  lllneaa,  anch  aa  i  arsenic  on  healthy  human  beinga,  to  be  lound,  fo 

naw  methodof  pulging  or  otiier  auffonog  ia  avoke<  eximpie,  in  tbe  new  "  Cjclopmdia  of  Drag  Patho- 

by  the  orthodox  treatDMnt,  the  heretic  mikea  a  not  geneay,'' just  oompletad  by  the  Britlah  Homioo      an  now  imngrwimnM  w  »■..  ~,«~  .w.^. 

anduioa  often  a  remedy  to  hia  aide  by  waitiui  p^thic  Sodaty.he  will  find  that  there  la  a  do*     volt  trandormers  tor  fame  of  the  larn  eabUM 

'"^Xf"         '  patient  auilenng  from  those  eami  tdentiflc  ralationihip  between  arsenic  and  psoriaaia     paniaa  to  teat  their  cablaa  with,  we  deaidad  t» 


_  .....  of  thia  fact,  and  alao  of  the  faetlkatlw 
now  being  reqairad  to  make  30,000  a«d  M,OaB- 


.  »  often  curative. 
OOUHT  ItATTBI'S  BEMBDIES.  .  '^'"  ""'  "^  '^  which  he  preieribos 


.     .  — ,- __  peoriaaia      paniaato 

tha  drug  can  produce  the  diieaae,  aa  alao  it  can  pro     and  eons . 

duoe  aome  forma  ol  eczema  :  in  which  forma  it  i     highw  preaauie  than  Mij  h 


4-«iai*i.nD.  j^  ^^   opportunity  tor  him  not  only  to  practiei  Uking  SOH  P.  and  giving  130,000  wita,  a  pnaam 

[J338I.1-I  WOULD  adnaa  Mr.  \^.  J.  Cirey  (33338  homu  ^  apathy  Jngrr^xv/y,  but  to  improve  his  prao  nearly  three  times  higher  than  that  obtainMl  la  Ol 

D.  V20),  '-UDQ"  n^iO.v.  131J,  and  others  to  atuU;  tice  by  more  accuiate  administration  of  the  medi  tranalormer  which  created  neh  a  aanaatios  at  ttl 

thiit  excelleul  advice  of  Montaigne'a,  which  joi  cine ;  he  will  Bud  that  doses  somewhere  about  lb.  Frankfort  Exhibition   la«t  year,  and  now   bd« 


Frankfort  Gxhilrition  la«t  jeaT,  and  now  bdM 
abown  in  another  part  ol  thta  building.  We  do  Bfl 
think  we  have  by  any  means  reached  the  limit  a 


^     _ Q  head  of  your  Correapondeuco  column  oue-hunaredth  of  what  he  now   k'":»  -m  i 

CjuntMitt.'i  flow  not  pretand  to  sell  "  buttled  jjntieut,  without   "  imp-iiring  the  health"   ^.   u.  u.u.»  ~=  u-.u  m.  —j 

eloctriuity.        \Vh»t  ho  saya  la,  that  the  Quids  whicl  putitnt,  SB  he  aeoms  to  thiuk  desirabla.  poaaible  pre-^urea  which  may  be  emplofad.   Infast 

becalla     eiectriatieii  '  exert  sn  influence  over  tbi  But  illio  laila  tu  cure,  lot  him  search  the  record  we  believe  this  present  tranaformer  could  be  anllr^ 

narroua  syatem  aimilir  to  that  produced  by  elec  of  oipfrimeuta  with  drugs  in  hoilth,  and  eito  noni  run  up  to  at  leaat  100,000,  and  possibly  300,01 

trittty.    Auyonc  who  uses  the  "  elBctricitie.  -  wU  olhc-r  drug,  which  i,  roiW  more  spedflcally  to  th  volts. 

fluil  thst  lliay  ace  far  more  potent  than  mare  walei  nctiisl  ca»  before  him  ;  curbolio  acid,  aulphide  o        In  order  to  better  resliaa  what  this  a 

in  their  eSacts  :  and  thoae  who  have  not  Uied  then  calrlum,  or  plumbago,  lor  example.  preuura  meana,  we  would  point  eat  U~* 

aro  not  quoliUed  to  give  an  opinion  on  the  Bubject.  II  "Lancaetrian"'   takes  for   homo^jpathy  th^  our  tr.uufonner  at  Ita  fnU  power,  waoc 
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•thftt  is  to  My,  buffioieiit  power  to  driTo  a 
feoiy  through  a  wire  no  thicker  than  a  liair. 
wing  an  gome  of  the  more  striking  ez- 
s  which  iUostrate  the  properties  of  these 
I  pressures :~ 

vbB  eleotrodes  connected  with  the  trans- 
re  brought  within  some  six  inches,  a  dis- 
bkes  plaoe  with  some  noise,  and  a  snake- 
«msms  between  them.  The  dectrodes  can 
sparaAed  some  feat  before  the  arc  ceaaes. 
twists  and  writhes  abDut,  owing  to  the 
Bpulsion  of  its  successive  portions, 
isolating  power  of  anvthiog  is  merolj  a 
f  degree,  and  many  substances  which  are 
id  perfect  insulators  for  all  ordinary  pres- 
3oma  nothing  more  or  less  than  conductors 
highfolts. 

I  generally  considered  a  first- class  insulator. 
',(K)0  Tolts,  however,  it  may  ba  considered 
tor,  and  can  be  used  in  place  of  carbon  to 
electrodes  in  an  aro  lamp.  Or  a  bar  of  it 
jed  to  cany  current  as  if  it  were  a  copper 

I  the  most  curious  experiments  consists  in 
g  a  yard  or  so  of  deal  board  to  the  high 
Small  sparks  seem  to  run  about  erraticaUy 
»rior  of  the  wood,  and  at  last  the  circuit  is 
d  by  the  charred  wood.  An  arc  is  then 
rhioh  leaves  the  wood,  and  wriggles  about 
r  above  it  with  a  roaring  sound.  Beautiful 
•  also  produced  bv  passmg  the  arc  through 
'  table  salt  or  mar Ua. 

loet  striking  experiment,  the  electric  octo- 
irodnoed  by  plainng  a  large  pane  of  glass 
the  eleotrodes.  Thero  ib  a  crackling  dis- 
1  over  the  glass.  This  must  be  seen,  as  it 
)  described.  The  glass  is  eventuaUjrptercecl, 
jole  is  immediate^  melted  up  again  by  the 


from  experimental  interest,  these  high 
show  what  oan  be  done.  At  130,000  volts 
bla  to  pass  a  small  current  throng  a  man, 
inaform  it  down  and  run  a  2H!p.  motor. 
viment.  however,  is  not  performed.  With 
oof  130,000  volts,  this  transformer  could 
)H.P.  motor  placed  in  America  thronsh  a 
lin.  diameter  with  a  loss  of  only  2H.P.  on 

Swinburne  and  Oo. 
■  Boom,  Crystal  Palace,  S.E.,  April  13. 


XULNTBBN  PINIONS. 

,1—1  DOUBT  if  the  manner  indicated  (No. 
Dorinff  lantern  pinions  will  succeed  for 
ina.  I  had  alwavs  foiled,  when  I  oonsidted 
tloekmaksrin  the  Antwerp  Exposition  of 
!a  was  quite  willing  enough  to  show  me  the 
loola  employed  to  make  wheels  and  pioions. 
apalforthe  latter  ia,  a  cyliudric  drill, 
Bylindrie  hard  steel  bore.  One  portion  of 
kr,  about  lia.  long,  is  outside  the  pinions ; 
leM  than  the  s|»co  between  the  discs, 
ft  mero  ring,  is  inside.  The  dif&culty  is.  to 
ro  portions  of  the  cylinder  in  the  same  une 
o  the  arbor  of  the  wheel.  For  each  dia- 
puu  a  special  drill  and  cylinder  are  re- 
The  bobmus  or  discs  aro  first  fixed  on  the 
bor,  then  drilled.  If  the  pins  aro  of  the 
diameter,  no  riveting  is  necessary.  It  can 
notwithstanding,  by  taking  the  pins  a  little 
ahamfering  L'ghtly,  then  with  a  convex 
rating  the  brass  a  little  over  the  ends, 
he  exoeu  of  brassj  and  fiuishiog  with  an 
lied.  The  brass  disc  of  this  bide  is  pro- 
ittle  thicker  than  the  other.  T.  S. 


.1— On  reading  letter  333o3,  p.  151,  last 
hardly  knew  whether  it  was  intended  as 
i  oi  a  joke  or  as  serious  criticism ;  but  pre- 
fchat  toe  writer  would  not  waste  space 
I  nall;^  meant  what  he  was  writing,  I  pro- 
eal  with  the  points  as  he  ruses  them. 
iawith,  Idia  not  state  dogmaticallv  that 
t  maning  of  lantern  pinions  was  imaginary ; 
a  esronuly  qualifiea  expression  of  opinion 
io  to  a  great  extent.  This,  however,  is  by 
Opinions  differ  on  this  point,  as  on  other 

Ihe  epedallv  short  tooth  required  for  use 
I  elaas  of  pinion,  I  must  plead  complete 
I.  If  this  form  has  such  a  distinct  ad- 
vtn  that  ia  general  use,  perhaps  "  Tuebor" 
libe  it  for  the  benefit  of  rasaers,  showing 
motion  and  pointing  out  its  advantages. 

hia  favonrite  authority  on  this  point,  I 
i.  Beckett,  in  the  1874  edition  of  his  book, 
,  aays.  **  I  find  that  a  lantern  of  8  or  10 
a  tooth  which  fits  a  leaved  pinion  of  the 
aher  so  nearly  that  I  oan  see  no  difference 
inrei  on  a  pattern  as  large  as  9iu.  dia- 

This,  I  tuak,  bean  out  what  I  said. 
U  — ^i**^*"  that  with  teeth  of  correct  form 
iUt,  and  the  depth  arranged  with  the  pitch 
waeel  and  jpiaion  rolling  upon  one  another 
bbIvm  of  piuon  leaves  oh  the  latch  circle 
laallly  are,  tha  teeth  of  driver  invariably 
r,  anliMi  tha  iriieeli  are  made  of  extra 


thickness,  and  even  then  they  wear  moro  than 
wheels  rouniiig  with  solid  pinious.  Tlie  case  he 
refers  to  merely  bears  out  my  remarks  that  lantern 
piuious  wero  at  their  best  in  a  finely  -  m&do 
regulator. 

My  romarks  on  the  etzss  of  teoth  for  lantern 
depths  were  the  results  of  personal  observation,  and, 
I  uud,  are  borne  out  by  Saunier  in  hia  *'  Treatise 
on  Modern  Horology,"  where  he  states  that  lauterus 
have  advantages  ia  turret  clucks;  but  in  house 
clocks  must  give  way  to  solid  pinions.  This 
amounts  to  saying,  *'  the  larger  they  are,  the 
better.*'  A  large  pinion,  moreover,  certainly  stsnds 
a  better  chance  of  being  made  corroctly. 

As  to  the  action  of  lantern  pinions  taking  'place 
wholly  after  the  line  of  centres,  eminent  authorities 
differ ;  and  when  they  do  so,  lesser  lights  may  be 
permitted  to  hold  their  own  opinions.  Saunier 
says:  "The  two  acting  surfaces  do  not  develop 
from  one  another,  and  a  portion  of  the  lead  takes 
place  beforo  the  lino  of  centres.*'  Anyone  who 
ouref  ully  watches  the  action  in  a  lantern  depth  (in 
a  depth  tool  or  otherwise)  with  a  suitable  eyeglass 
will  see  that  this  is  so,  but  is  groatly  reduced  by 
pladng  the  pinion  leaves  wilhiH  the  pitch  circle. 
The  only  effect  of  using  a  shorter  tootn  would  be 
to  make  the  action  take  place  be/ore  the  line  of 
centres. 

As  regards  thickness  of  wheels,  I  would  quote 
Saunier  once  more.  In  summing  up  the  pro's  and 
con.'s  re  lantern  and  solid  pinions,  ne  says:  "  We, 
therefore,  conclude  that  if  the  surface  of  each 
round  "  (pinion  leaf)  **  is  accuratelv  parallel  to  the 
face  of  the  tooth,  and  the  width  of  this  latter  is  pro- 
per iional  io  the  prenaiAre  applied  to  it,  the  tots! 
friction  in  the  two  classes  of  depth  m&y 
be  regarded  as  ^qual.*'  The  italics  are 
mine.  Surely  no  sane  person  contends  that 
the  smaller  the  bearing  surface  the  less 
the  resulting  friction !  The  statements  made 
in  the  article  on  Lmtern  Pinions  were  all  the  result 
of  pwsonal  observation  and  practical  knowledge, 
and  since  they  have  been  questioned  by  my  t'Cfy 
kind  and  courteous  critic,  I  have  found  they  aro  all 
borne  out  in  substance  by  authorities  on  the  sub- 
ject, as  quoted  above. 

I  hesitated  long  beforo  deciding  to  answer  this 
criticism  (?)  at  all ;  but  in  case  some  readers  might 
be  misled,  I  have  replied  at  length,  and  must  crave 
our  Editor's  indulgence  if  I  have  trespassed  too 
much  on  his  space.  F.  J.  G-. 


TOOLS  FOB  USE. 

[33389.]— \Vk  all  know  that  it  is  just  as  well  to 
have  as  many  tools  as  possible;  but  whit  ia  the 
best  "  kit ''  for  an  engineer  to  carry  about,  or  for 
use  on  board  ship  'i  In  a  shop  there  ought  to  be 
every  tool  that  can  be  required ;  but  it  is  impossible 
to  carry  them  about  from  job  to  job,  and  even  on 
board  ship  there  is  not  too  much  space  to  spare.  I 
have  been  reading  some  remarks  by  an  American, 
and  as  they  probably  have  to  do  more  work  of  the 
kind— I  mean  than  we  in  this  countrv  meet  with— 
some  of  his  suggestions  may  be  useful ;  but,  at  any 
rate.  Eaglish  mechanics  may  be  able  to  offer  advice 
on  the  subject.    The  writer  says  :— 

"Having  visited  several  engine-rooms  at  dif- 
ferent times,  for  the  purpose  of  assisting  in 
making  changes  and  repairs,  the  lack  of  proper 
tools  to  worx  with  is  but  too  apparent  in  m&uy 
cases.  The  writer  does  not  intend  to  enumerate  all 
of  the  tools  and  applianoes  necessary  or  useful  in 
the  engine  and  boiler-room,  but  would  mention  a 
few  which  neiurly  every  engineer  can  and  should 
provide  himself  with— a  portion  at  his  own  expense, 
and  others  he  should  try  and  induce  his  employer  to 
famish  him  with,  the  result  sought  being  better 
work  and  more  of  it. 

**  The  first  that  I  mention  is  a  sot  of  wrenches,  the 
first  on  the  list  being  the  ever- useful  monky  wrench. 
If  Sin.,  12in.,  ISin.,  and  2 lin.  sizes  are  at  hand,  all 
nuts  <&lO.,  frocft  ^in.  up  to  Sjin.  miy  bs  handled, 
provided  there  is  room  around  them.  It  may  not 
be  out  of  place  to  remark  here  that  a  monkey 
wrench  is  not  intended  for  a  hammer,  and  should 
not  be  used  for  ono  to  any  great  extent.  But 
oftentimes  we  find  it  necessary  to  loosen  a  lam 
nut  or  something  else  that  calls  for  a  thin, 
flat  wrench,  and  we  immediately  commence 
to  look  over  our  stock  of  solid  wrendies  for 
one  of  a  suitable  size,  but  if  we  happen  to  find  one 
just  right  we  are  so  surprised  that  we  have  to  sit 
down  awhile  in  order  to  recover  our  equilibrium. 
The  usual  result  is  that  many  of  them  are  too 
small,  while  a  few  aro  too  large.  Selecting  the 
one  tnat  is  nearest  to  a  fit,  we  examine  our  speci- 
mens of  blocking,  wedges,  and  scrap  iron,  until  we 
find  a  piece  that  will  fit  in  between  nut  and  wrench, 
and  give  a  pull.  Does  the  nut  come  off':*  Not 
much;  but  the  wrench  does,  and  we  proceed  to 

Slaster  up  a  torn  knuckle,  or  frantically  grasp 
le  '*  funny  bone  **  in  our  elbow,  and  wonder  how 
it  all  happened.  Reader,  did  it  ever  occur  to  you 
that  if  tnese  fiat,  solid  wrenches  were  made  ad- 
justable, it  would  lessen  the  discomforts  of  life  in 
the  engineer's  and  repair  departments  of  our 
factories 't 


*<  We  believe  that  it  did  occur  to  a  gentleman  whose 
name  is  B  izter.  Having  cinceivod  the  idea  he  pro» 
ceedod  to  give  us  the  benefit  of  it,  aud  made  a  fiat 
double-ended  wrench  which  is  ailjustable,  and 
called  it  b^  his  own  name.  A  dascription  of  three 
sizes  of  this  useful  tool  will  bo  sufTicient,  we  think, 
to  call  attention  to  its  merits.  Tiie  liu.  si/e  will  fit 
anything  from  zero  up  to  ^  in.  sijuare,  and  is  but  i^„in. 
thick.  A  Gin.  one  will  take  anything  from  I  In.  to 
l^in.  square^  aud  is  but  ^,im,  thick.  A  lOin.  one 
will  prove  ri^^ht  for  sizas  from  Hu.  to  2lin.,  and  is 
^  in.  thick.  We  sometimes  find  men  who  do  not 
speak  approvinj/ly  of  these  wrenches,  but  where 
they  are  given  decent  troatment,  they  are  all  right. 
If  you  fasten  one  of  them  on  to  a  stubborn  nut  or 
bolt  head,  and  then  procse^l  to  take  a  crowbar  aud 
apply  it  to  the  other  end  of  it,  to  increase  the  lever - 
ago,  you  must  expect  the  jaws  to  b3  sprung  out  of 
shape,  and  the  adjusting  screw  to  be  hunchbacked. 

"  When  an  engineer  takes  charge  of  a  Corliss,  or 
any  similar  style  of  engine,  having  bonnets  on  the 
steam  and  exhaust  valves,  he  should  have  a  socket 
wrench  made  for  the  b^lts  which  hold  them  in 
place,  for  the  simple  reason  that  while  u  monkey- 
wrench  vrill  bear  on  but  two  comers  nf  the  bolt 
head,  a  socket  wrench  will  take  hold  of  all  of  the 
six  corners,  and  the  liability  to  slip  off.  and  dis- 
figure the  bolt  head  (and  the  [engineer's  nand)  will 
be  greatly  lessened. 

'*  So  much  for  the  square  aud  hexagon  parts ;  but 
it  is  often  necassar;^  to  turn  a  piece  of  round  iron,  or 
hold  a  bolt  which  is  acephalous.  When  we  wish  to 
hold  round  iron  it  is  very  natural  and  very  proper 
to  resort  to  the  pipe  tongs,  several  sizes  of  whioh 
should  be  on  hand;    but  if  we   wish  to  start  a 


piece  of  thin  pipe  from  the  place  where  it  has  rested 
for  years,  and  our  tongs  are  not  just  the  right  sixe 
for  it,  we  shall  soon  crnsh  it  without  accom- 
plishing our  object.  A  very  hanay  too!  for 
such  work  is  a  Stillson  wrench,  and  if  we  have 
one  each  of  the  lOin.,  Uin.,  ISin.,  and  2  lin. 
sizes  wa  shall  be  able  to  handle  pipe  varying 
in  size  from  |in.  up  to  2|in.,  and  rounu  iron  up  ta 
S^in.  in  diameter.  For  the  purpose  of  diivieg  keye 
on  the  engine,  some  use  a  strip  of  soft  metal  Uid  on 
top  of  the  key,  and  then  strike  with  the  ordinary 
steel  hammer ;  but  I  have  found  it  a  ^d  idea  to 
have  a  copper  hammer  mode  for  this  purpose^ 
as  it  is  very  handy,  and  does  not  disfigure  the 
keys.  For  the  purpose  of  drawing  keys,  such  a* 
aro  usually  useu  to  fasten  the  jim -cranks  to  the 
valve  stems,  a  piece  of  iron  about  gin.  thick,  and 
forged  into  the  shape  of  an  ordinary  sickle,  except 
that  it  is  less  curved,  is  very  useful,  and  in  tlue 
connection  a  small  hand-vice  is  vsiuable. 

*'  Inside  and  outside  calipers  are  needed  for  taking 
measurements  to  determine  size  of  piston  rod  pack- 
ing, needed  for  centring  pistons,  and  a  thousand 
and  one  other  uses.  An  assortment  of  cold  chisda 
and  calking  tools  are  almost  indispensable.  Two  or 
three  prick  punches  of  different  sizes  will  be  needed 
occasionally,  and  also  punches  for  use  in  lacing 
belts.    (These  cost  but  15  cents  each.) 

"  It  is  amusing  to  note  the  different  ways  that  men 
have  for  cutting  washers  out  of  sheet  packing.  One 
will  look  at  a  union  that  is  to  be  packed,  and  make 
a  mental  calculation  as  to  the  proper  size.  He  will 
then  make  another  mental  calculation  as  to  whether 
he  is  cutting  it  out  in  accordance  with  his  first  im- 
pression. Having  finished  the  job  of  cutting  (1*)  it 
out,  he  proceeds  to  compare  the  results  of  his  two 
mental  calculations,  and  finds  that  he  is  luit 
*'  where  Jack  thro  wed  the  possum,  namely,  2^o« 
where.'*  He  tries  again,  aud  finally  suoooeds  in 
producing  a  washer  that  will  go  on  the  union,  hot 
is  no  nearer  round  than  a  cat*s  face  is.  Another 
one  will  lay  the  rubber  on  the  union,  and  take  his 
hammer  and  bruise  it  by  a  succession  of  blows 
around  the  outer  and  inner  circles,  and  finish  it 
by  cutting.  Still  another  will  caliper  the 
union,  take  a  pair  of  dividers,  and  mark  out 
the  washor,  and  cut  it  out  with  his  knife.  How 
much  more  like  a  mechanic  it  makes  an  engineer 
appear  when  he  is  seen  to  take  a  tool  mode  on  pur- 
pose for  doing  such  work,  having  a  sharp-pointed 
central  stud,  around  which  two  cutters  aro  made  to 
revolve  by  means  of  a  brace,  or,  for  small  work,  a 
screwdriver  handle,  such  as  forms  a  part  of  a  set 
of  four  screwdrivers,  which,  by  the  wav,  is  a  very 
handy  tool  for  use  in  the  engine-room,  the  cost  of 
which  is  but  l-2<>dol.,  the  handle,  containing  a 
ratchet  attachment,  operating  both  risht  and  left- 
hand  screws.  Batn  cutters  mentioned  above  aro 
adjustable,  and  will  cut  washers  varying  from  |in. 
internal  diameter  to  S^in.  external  diameter,  and 
covering  every  intermediate  size. 

"  To  illustrate :  It  is  desired  to  out  a  washer  or 
ring  to  pack  a  lin.  union.  The  engineer  takes  his 
calipers  and  ascertains  that  the  iatornal  diameter 
should  be  ISlOin.,  and  theexteroal  l)in.  He  then 
sets  the  cutter  for  this  size,  and  in  a  very  few 
moments  from  the  time  that  he  commenced  he  has 
a  number  of  washers  that  are  clean  out,  of  the 
proper  dimensions,  and  circular  in  form.  One  of 
them  he  uses,  and  puts  the  others  away  until  he 
needs  them.  It  is  also  valuable  for  cutting  gaskets 
out  of  thick  material,  for  packing  water- gauges, 
glasses,  &c.    These  aro  a  few  tools  that  the  engi- 
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DMlIn  obarn  ot  t  nudiani-Blzsd  plint  nacdi  for  — t&it  alectrieitj  only  flowi  nndar  >  diffarenca  at  siakTarybid  Bt  (*  "J*irr"  Job),  tr;  tabewU- 

tbao^anrjdAj-oMa."  potaatUl,  »ai  ilviyi  flairi  when   than  is  tb>t    out  cIiun<«t'.DK  ibaonlilda  meetiiig  itile^ 

I  think  tlut   »plti>u    mr    meuimg.   ud    tba  diffanmca,  would  ba  ouUifled."           W.  JiHnow.  ABcmTKJm. 

qvNtloil  now  ii.  What  tools  ihould  ba  found  in  a        [76706.]— BlectromotOEraph  lelsphong  Be-  |.T6D0I.]  —  Statical     Problem.  —  Tha     Sgin 

npabing  kit  that  MO  baoarried  about  without  much  oelvar.— TbiiiuatruiDeat  wudatcribed  soma  yean  printad  with  my  reply,  p.  15-i,  belongs  to  tha  uit 

labOBT? T.  M.  ago  in  tha  "  E  M.,"  and  I  eipMt  it  will  ba  louod  laply  tt  tha  lamB  quary  by  tba  Bev.  F.  H.  Dinnii. 

'  Uliirtratad  ia  Pcascott'i  wor^  od  the  talaphone,  4e.  Tha  sama  latt<n  apply  to   both ;    but  as  thsra  ii  a 

I  think  it  was  something  like  tha   ohalk-nlindai  slight  diffarenoe  between  this  and  tha  flffora  printsd 

BEPLIE3   TO  QUERIES.  '-•''»•■  „   ,^  ,„,  .,^„,^  |„^-..  S?JSSSP^S;.X!S^'IiS-^Ji 

fla&n3UMMlemt^ti^,in^MH4lane»,thitilU  "T^Tl  ?  \?^     -?li^^  n.^^.  ™^^rtL^  prora  that  Uio  thr«i  toteea  Swat  in  a  point.    Tlu^ 

sT.scy-A.^it^.  s.*^i^,r'tia^Vui"'of"thlp.£ST'^irx  It^^s'-^^gi'^c^wVmry'SJiS; 

uiboM  pifarably  be  blown  into*^tha  tnmaoe  in  a  t^.'^J^J^  ^  Li  t^^loSTn! 

naeaa. J-Hya  Diwmaa.-I  thank  the  aumeron.  .pr.,  by  i^eoiu  of  .  Jat  of  steam.               L.  M.  T.  ^'  i^SS^Si^  ?.  S!,.  filTI^.  ™  rf^ 

wntan  _hn  )■•>•  >i>..ii..4 1™  fhi.  „^m.n^^     It  _.-  *^  '    '  -~~—        J  final  egottioa,  UMnMn,  Is  true  tor  ona  oaaa  oi  tM 

SSSrt^  ta  S^tJSt    i^!l„  ™ ?i,.  ™y        [76728.1-Wava  Ltnai  of  Shlpa.-^I  thlnkthe  f oiaaTmaV^  in  a  pdlit.    Now.  if  wa  altar  ti. 

™d2iSrfft-™i!^r^V^SS^«t*.^;2^  mrthod  oJ  plotting  these  is  given  in  Molasworth'a  wlneoTryT^  j  in  teSaal  agnation,  tlieeqMlltT 

Srf^iSdSt^'^^  ^JSSST^^hSrS;  P^^kot-boot,  Wt  I  doubt  whether  tha  oorrefor  ot  both  dSiwiU  ba  dastroyad?  but  li;  tit^iSt 

22t^  ^7w??-tS2r  TEr^!K.' ™£.S^  <»»^  tempUtl.  shown.    Saa  Maofcrow'.  Pocket-  nine  ot  one  of  the  yarialJaa,  the  foreaa  wfll^ 

£S*liS;^^7:&  S^rSSSSttt'p^  book,  pubtlshad  by  Crosby  L,ckwood  and  aon.  pease  to  meat  fc  a  poi.t.    ^..we  arenot^iygdg 

of  mndi  maidlert  impiSTraunt.    Leaving  this  evT                                                                           "■  *■■  **'°LI?ff^M»l£"»?Pl?°^h!SSf!?^ 

tb«D,toiUtate,mT^iie^i<nowchieayinre^       [rsTW.l-Orohla,  Kdlble.-M«Tot  thaorahid  T' ^ *^-l.    ^T^ ^^^  SlTf^^ 

trae  ottw  ™,  whioh  St  preaeut  is^goodrbut  bJlbs  are  edible,  wd  soma  form  artielai  of  oom-  ^"S.' S^^'.^^'SSTL^  ^^iS^ 

irtddi  the  oconatt  informs  ma  ^}r  be  attacked  with  nwtae  nndar  the  name  Salep,  O.  maacula.   PeAapa  ^,*^  SSfSliSf^^Sr^.  ^-^S  fcrrsS 

gtancoma  nonar  or  late.    I  am  therefore  to  look  onrtriand"Boi  "can  say  «>«•*«»•  on  fliis  matter,  S5  U^^l^Sfel^^f^     ' 

ont  tor  MT  symptoms  ot  tha    approaeh    of  this  aithesalep  of  Cnhmere  is  oo^&red  to  ba  the  •qMbon  would  not  be  tme.                     wrnK 

diMats,  and,  if  neoeasary,  hare  the  operation  per-  bast.    It  is,  ot  eonrae,  only  a  tarinaoaoos  or  atamhy  '*■«•                                                     jk.i.o.a. 

tcinMd:iD  time  so  that  the  m  msy  bo  sarad  tram  snbatanoa,  like  the  Stachys  taberifora.          S.  B.  [76»40.]— TloUn  Kattora.— To  A.  McKnut. 

tba  tata  fliat  has  overtaken  Oia  other.     Aoy  adrioe        ttbtw  1— Vnrlnii  amiFT  — Thi*  aoarlat  ahoald  — "  ^  '"'"  batoTB  taU,  It  II  not  aa^  to  pnaoot* 

MtowardlnioffanattacklnthemeanwhUawiUba  rjJ^lr^^^^l^^,J,^^^t^h,  wllhoot  swing  the  plSint ;  bnt  faoin  jonr  *ata. 

wuBoorreapondaatshaTehmted,  will  alone prerent  thiim  >hnnt  Ui?TH!w<ir  whm  thn  nrHaore  atwhich  shonldjodMthattbanlaaomeoonititBtwiialdrfNL 

MuttaakTi^IUTe  alwkya  w<^suiUbleglassas,  SflJJwi.S^J^rrr.not^t^fl^^  which  iodd  be  aa-i  to  by  an  e«port.    Yondo3 

•ndy»tSedri>totone«abw  beeo  dertroyed  by  «»  "wJ"  "  t"  ""'k  "  "«' »«<^  ?-«■  S.  say  rtat  the  inatramanta  •» rtS  it  ia  odd  Httl 

ttlianadtnl^lNMe.                             SrFFiBss.           [TS7i9.]-BBaensea.-TechniuUf,an  "assanoe"  thay  ihoold  aU  be  Mfftring  from  ttia  Hmo  eo» 

rTirnin'    th  m',    i       t....  ...-i.  ■■—  —  ^«^.-i^  cwadays  to  be   a  spintnons  extract,  pUint.    It  mostsnrely  baoontagiao*;  andqoana- 

■nII1^-i:^S^7lri^.^-J^SiL  ^^^^^'S:'ti*^^)k'^'^AfJ^  Lemayb.nao....,r'            '^ff.  Pio.^. 

Bnt  I  ImaB&aheuraferrinc  to  theorist  ones.  SXn-l^nSi^tiS  oO^blt  wh^d^TSe  ouaSt  m919.1-OpUo*l  atteation.-Parhapa  I  o«^ 

With  tt(S  Italian  idiom,  wLiA  may,  radmit,!.^  ?Z^J^,^r^,'J^t^lf^^^^  toiaye^^dadtomy  reply  fp.  187)  that, In  sqnaSj 

•omahaTaabadan)eatan^aa"gra<£'alaotriei^"  T^ffL'f^„?f°°  '"""""""  ^    Doaaaa^ea  ^          ti^uke  (»  + rfi).  t£a  sqnare  of  th?faEf 

luu.    For  years  I  SjiSirSmght  the  system  hum-  ->'«>«»»  ^o™"""                                          \- '^  taSmal /i  is  oonsidered  -  0.  as  rfr  m»y  bo  lakm 

bag  from  theta  terms.      Bnt   appearance  is  not       [7G753.]— Trpowrlter  Ink  Blbbon.— "ASub-  ao  sm^  that  Ila  square  Tanlahes.    It  this  ws«  mt 

•ncytiung,  and  there  is  a  recant  tssna  which  pnta  wribsr  from  tha  Bsgioning"  says  that  the  hints  attended  to,  the  equations  glTaii  in  my  reply  wo>H 

the  oase  fn  a  mn<^  hatter  llgbt.    I  a«rse  with  what  alraadr  giTon  about  maloDg  Inking  ribbons  are  ot  not  hold  good.  The  square  ot  tha  aboTo  will,  tha^ 

you  say  M  regailds  doctors  not  welcoming  any  naw  "Uttlonse."    lam  afraid  ha  has  forgotten  to  read  fore.  b«  it  +  2  c  if  x. 

mtk ;  how  Uu^  make  the  most,  too,  ol  any  ap-  the  numbers  tor  which  he  has  subitnGod ;  but  as  ha  Bath.                                                     IC.LO.E. 

Mientlv  onackish  tenn  In  a  new  nitsm     How-  says  there  ts  a  "  good  opportunity  for  a  reader  who  „ ..    ....     -^ 

SS?iri.S^rtiitto^i.^b2ctL;^^katJ^  wihe.t<.oj™ri:aw'^S«k.t.''wbrdoe.hanot  tl^gSM-AmmetOr.-It  -  Mu  Kji"  int«4Hs  ; 

waalta.ti;1dIthaTaik  It  inTeatigation  and  trial,  start  himsal/ ?    There  is  no  difft=ultr  In  making  the  make  any  i^i»l  nsa  rf  his  anunata^  I  Am^ 

Thisshoald  AoWthewaytheiind  blows"  to  ribbons  or  the  inkpot  »  much,  for  instance,  as  strongly  i^nse  himto  cahbrate  it,  the  actual  t™* 

•nwltoMn  toknow.    Thtie  aaems,  tharetore,  no  there  was  in  miking  ink  for  Hughes's  typewriting  bytha  «de  rf  a  sta^Md  wnmah^te  U^^ 

Boand  for  the  Uuont  of  "  Lan^liian."    the  tolagraph.                                                 fi.  M.  T.  '^'^^fly  »*'*•  <J''«'^.^[5~™;j*f,^ 

iitataof  thing,  he  derides  a.  impoasiU.  ^ewn.       [7687B.]-Oa.-Bn,liia.-ThUoorTe.pond«ithas  ^X^SSSw  Slf^  to  SSuto  taMh; 


aoppar  dapoaltad  depend*   . 

rTM.m    ■■  ^^         -  .  .,        ,^  „  ,    „•  I         .iramJi  of  ouwwit  passing  Gi  the  aolntlon.    If  the  ealealtHons. 

[76«6.]-B»ttary  Bolntlon    fU.ttJ-flichro-    onmnt  is  too  large  i^  proportion  to  the  sntfaea  to  ba  r7B3M  1— TBlenhonea    and 

mate  soda  3oi.,  watn  tma  pint,  nilphurfc  .eid  3».    <,o«rad.  tha  d^sit  £  mtten,  and  may  aren  be  To^l^  ^7^ -M^  da^  on  tha'riAlaM 

No  adwntag.  orer  bichromate  potash^ „^^  i,  ^^  ^d  as^ly  if  th.^oltag.  i.  Jf  y^;  ^^^ .  ^  tST^j^ty  of  SSTS 

high  It  u  also  apt  to  be  rottra.    A  warty  or  crystal-  ^^j  j,^^  ^^  ^  obtained  it  the  differant  paiti 

,...  J . .-  ..  .  _.!._  » 11  -Trrent  ^  »u  in  aerie,  with  the  pair  ot  reoaiTers  whiiiM 

^<"V°  placed  parallel,  as  In  No.  2  of  your  qnety.    U  tia 

...     ^  leaaiTarsaraofsMalallylownrfstancathedlfltnil 

■■— -  •■-*  ••tuii^i ,  nut  >m  uaium  liujtum  uu.,  1 1.    — --  ~ — •   — r-  — ,  --7-r — ;—  T"^     ttoli  nuta  shonid  be  ul  In  smias,  as  in  No.  I. 

Queen  netoitt^attaat,  haTB  them  iu  their  lilt,  and    pmtotsnlphataotooppaf  eolation  will  also  impiOTe  '                                                       F.C.Aiuor, 

would  donbtlauglTeaUMadtuIinstmction.    W    matter..^  have  written  no  book  .m  electro- W  r7ftfl«n_m«h™Hn, -To   "(i    H."_Tsi 

are  theat  copper,    buried   In    ordinirj-    ooka  and    rition,  but  can  wwommand   Hr.  Bonnet's  book,  [76986. ]--moitoBldn».---To      Q^  -W 

dndars,  and  innonnded  by  wet  esith-the  wetter    "Blactro-pUtac'aQuide,"  whieh  I  adT«rtieln3ale  cannot  do  batter  than  adopt  the  fonr-lamadm^ 

Oebrtiw.    With  reference  to  Mr.  a^yle's  interest-    Column.                                               S.  Borron.  esoapamwrt  lor  yonr  chime-oloek.     I  msde  W 
tng  note,  I  dionld  like  to  say  that,  tor  my  < 

noithtakltat  aU  imposAIe  for  an  euti 

to  flow  bom  plate  to  plate.  Withoat  doubt,  it  wonl 
almy.doso  when  this  happuied  to  be  the  laaL_    .„^„. 

Milttingpa^toareatonrtionot equilibrium.    But,    ^th  ^ ^ ^ 

'  '  't  proMbly 

- — .~'^^, — J   "T^""*"":  — TIT"  "■ :: —     wouianoiKiTB  mom  ULan  a  iin.  bovk.  [76966.]  —  Olookwiafcl  ng.  -    

quota  Sllngo  and  Brooker  {Etectricil  SngmetnHf,                                                              S.  BorrOBE.  mvtij   eaho   tastbookL   bat  ratiiar   to  gi"  <■ 

tv>  6-7)  " .    .    .    wa  need  Only  t.ike  into  con-        r.,„n^  -,    ._     .    ^.        ^n         i..       .r-u    <  n  o^ion  baaed  On  •uaMooa    and   praotla*,  I  mi  ' 

deration  the  state  of  affairs  at  the  Central  Tele-    .   [76900.]-Bxolu41nB  Draurtta.-The  toUow-  thTgraTito  aeoMMSMit  waa  qnlle  onanftad  foa  • 

■laph  Offlce  in  London,  where  there  are    1,000    "?  "iJ' ■"'""  '  ^j^- ^^- 'I,"'*'""?""'' ■-  in  tin  ohl^e  doSk,  and  mighthsn  addad.tes* 

ailtirantcironitacr  linn,  one  end  ot  each  battery    Chamfer  the   ontsule   meetug  sUe,  as  shown  on  other  housa- dock  alao.    Intheoaaein  point,  AM 

being   joined    to    the    sama    euth-plata    audar  is  quite  enongh  compUoatlaa  already  wRhoM  tafef 

tha     ofilce,     tha     othar     end.      being      joined                                        .  doelng  thia  alafaotate   aaoapeaMOt  aad  an  *>!■ 

to   earth-plates    at   the    distant    ends.      Viewed                            i^/j,.^-  whaaTaDd  pinioa.    Tlw bawlar wdght » 


aspect,    this    'earth-Tetum '    theory drive  it  throws  tnaraaaad  wear  npoo   bU  HonV 

compels      the      assumption      that      the      1,000           -^^^     -  '^'S^'^<$i^^'",''Vy/V/A^                     P"t«-    ioT  theeiatioal   advantag*   thii  fans* 
..  -^.•..^.   _  ^ LU-.  -^  msny  different  -^      ■  ..x-.-Xi-, ',./'/'/ /l\  .. —  . .x. »_-   - 


plBoet~some   at   Xeweaatle,   some   3.\   Livecpool.  <   3y::ff^MCy^/f4'/V^F^^'=^  by  these  dlsadrantagm.    Whasi  a  OoA  battsiri 

others  at  Cardiff,    Yarmondi.  &!.,  others,  asaiu.  ■<    •'■SS^^iK//y^y  afmostdaily.  small  regnlatiM  wdghli  betagaoa- 

only  a  few  hundred  yards  away  in  several  ofthe  ^  -.'.x  VS.  Vy^w/////'/////^ tin  aaliy  added  to  and  takea  fiom  the  pasidanm.  ■ 

Ci^    thoronghtarea  —  all    ntum    through    tae  ie  unfair  to  eompare  its  rata  with  a  (DM  tegoUMIi 

aarth  to  the  aarth-plate  or   oonnection  under  the  tf-n^t/^ij  whidi  is  left  to  Itaalf  for  mootha.    A  dMWt  Dald 

•antral  offioa,  where  each  individual  current  has  dock,  set  acenratelr  amj  hoar,  vilt  aompaM  wm 

topsM  the  other  099  currents  travailing  through  with  the  bast  regnbtor  made  lor  a  tarmcslMdbf 

ua  ^ta,  and  single  out  the  particular  wire  joined  sketch,  and  plant  (in.  indiambber  tube  in  rebate  ol  over  months.    The  fast  that  tUl  QilHQ  of  nflk- 

to  the  particnlar  battery  from  the  other  end  of  inside  meeting  stile ;  imall  hotee  may  be  ont  one  tion  is  totud  neeamary  to  keep   tha  VartnuriM 

which  It  emnaatad,  and  is  not  satisBed  or  has  not  mde  the  tube,  so  as  to  drive  sprig  home  (by  a  punch]  clock  to  mean  tim^  does  not  f^rwBchtethatlv* 

comjtiatad  its  work  unti]  It  thus  gets  safely  home  in  the  angle  ol  rebate.    Ttia  portion  ot  tube  shown  keeping  qnslitiaa  of  the  gravity  uaeapaaawt.    I M 

•gun.    It  will  r0*^Z  ^  *»■>  that,  if  such  were  bv  dottedlinas  will  be  compresaed  when  doore  ars  afraid  I  am  not  equal  to  writtwan  artiole  on  watA- 

Mtuallythejtttt^/ «AIri,  the  laws  above  stated  "oaed,  and  form  air-tight  joint.    It  theoaMment.  wheel  cutting,  and  wonld  rather  laava  It  to  icat 


ENGLiaS  USCEAXna  AND  WOBLD  07  SaXENQE:    No.  14(3. 


tnon  ttMUoal  knowledge  of  the  nib- 
lisn  In  IiMWHbire  jnoramflots  the  wheels 
eompoMtaoatten— l.a.,flv-oatten)uiTiDg 
t  hUdM,  knd  mra  oat  in  blocka  of  >  douu 
» ipindl*.  F.  J.  O. 

— Syalnc  Stikw  Hati I  do  not  think 

I  we  djad,  bat  Tunlihed  witb  >  black 
The  kud  jgUie  on  the  mrfuie  of  itriiW 
M  ngnondwitkoat  dortroj  ins  the  itgldity 
.w  ItMlf.  A.  E.  B. 

^WktMT' Hammer.— Yon  on  mra  the 
|w  Oxjng  an  Ml  -  TH*al  ibiTe  tha  tap 
the  tank,  a  length  of  'Hia.  pipe,  fixed  ap- 
I  the  top  noonlj  ptnned  up  would  do. 

■ "ar  Saped  gla«a  Teatel 

— '—:  11  heated  it  pio- 

R.  C.  BOTLK. 

[— Watar  •  Kunmar.  —  Donbtlwi  the 
n  the  plpM  tan  ba  etoppad  bj  fittiog  an 
a*  near  •■  poMflde  to  th«  Mat  of  the 
I  maka  thli  aii>THBal,  ioaert  an  eqnal  tee 
u,  and  on  tba  ontlat  of  thii  tee  St  about 
.l4e,npddkt,  andflamadoSatthaend. 
■•en  ttat  wnen  the  pipaa  an  noba^^, 
not  All  tm  thit  tnbe,  ai  then  ii  no  meani 
lac  tta  a&  fron  within  it  The  air  will 
nuUDB,  and  ^re  raliet  whan  the  diain 

•  — '"MiwiV   with   pnmpinK  m*- 


M  ncMnar;  to  dip  in  weak  nitric  aoid,  lian  at 
iDiie,  without  the  ilighteet  delay  tranderto  elaotio- 
iTping  eolation  for  farther  depoeition.  The  heit 
Jectiotjping  nlution  ti  ai  followi :  Sulphate  of 
—  Mtiustad  (olutiun,  3  paiti :  water.lpart: 
"0  add,  ijth.    The  but  add-exdtiug  eoln- 

jlphurio  Boid,  1  part ;  water,  12  p.rt«.  Thii 

ia  for  the  flnt  (tart  to  get  the  objeot  dOTercd ; 
iftcrwardi  reduce  either  tha  zinc  eurfiue  or  the 
udtiug  aoid  to  tbs  itienglh  of  1  add  to  16  water, 
[f  Toa  find  anv  other  diflicnltj,  I  thall  be  pleaeed 
to  nelp  thronjin  "  oun." 

3.  BonsBi  BosasT,  £tectropUter,  Sic. 
[76980.1— Induction  OoU.— To  Ms.  Bottosb 
DB  Hn.  Abuw. — Yoor  coil,  with  good  ininlation 
ind  fitted  with  a  condennr  of  150  altemationi, 
neaniTiDg  din.  b;  Bin.  aai^  ahaet,  ihonld  give  a 
1|  ipirk  at  the  laajt;  bnt  much  depeodi  ouinm- 


ia  be  able  to  aniwex-  nu  ijuBniua,  ■■  uibj  ubviu 
have  to  itop  their  traina  u  qolckl;  aa  poieible, 
Bzoept  to  preieat  coUiiioni,  which  happen  Twy 
infreqaantl;.  From  tlie  New  Soath  Wilea  brake 
trial*,  held  laat  June,  I  extract  the  tollowing 
hidi  nu7  be  of  oee: — A  loaded  goooi 


^Isj 


•7tt.  t 


■Umaiuek.  Be  ii  to  note  the  time  th«  itari  ii 
ivei  the  touth  point  of  the  horizm.  To  thii 
le  ii  to  add  the  aidareal  time  at  noon  that  daj, 
ibich  ha  will  >ee  in  Wbitahr,  the  iiun  will  be 
he  approximate  right  atcanaion  of  the  itar.  Let 
lim  now  look  in  the  table  of  the  mean  podtloni  of 
Jie  100  itandard  (tan  vivbla  at  Oieenwidi,  and 
le  will  find  a  itar  of  the  lit  or  ioA  maniitnde 
rhoae  B.A.  approximatalj  correepondi  to  ua  one 
lehaaobeervsd,  which  mnet  ba  the  atar  in  qoeation, 
[  maj  obeeiTB  that  at  thii  time  of  tbu  he  conM 
lot  find  out  by  thii  method  the  name  of  the  itar  ha 
nquiied  about,  farSirioa  iiin  the  aouth  at  Sh,  23m. 
»-day  [lOth  April],  and,  therefor«,  innnhle ;  bat 
let  him  take  another  bright  rtar  which  aouthi  abont 
)h.  4Siii.,  add  to  thit  the  ndnreal  time  at  noon 
;>lh.  16m.l2),audhawillhaTel0h.2m.,thaB.A.of 
Ihe  atar  in  qneation.  Ou  conaolting  the  tabia,  ha  wffl 
wa  that  tha  oulj  bright  itar— i.e.,  at  the  lat  oi  2nd 
oigDituda — corraipondiiig  to  thii  ii  BegnlDi  (Cor 
Laonia).  It. A.  lOh.  2m.  3Tt.  There  ii  another  itaz 
tiBiing  a  B.A.  onlv  lit  minutea  moNj  with  whlcb 
lie  might  confound  it :  but  the  declinatum  will  lettla 
Lha  Duttar,  tor  the  latter—)  Laonia— ii  about  S* 
[lorth  ol  Regolna.  If  ha  doaa  not  find  any  bright 
itar  ooneipondiiig  to  the  R.A.  of  tha  one  ha  li look- 
ing for  in  the  table  (it  ii  certainly  a  planet  that  ia 
in  i^oeition),  ha  will  than  lee  in  the  table  gJTlng  the 

]   the 


E.  T.  C. 


I— Watei 

mmban  maka  a  loop  on  pipe  above  tha 
lat  lb«  watar  Bowa  round  inataad  of  hit- 
I.  I  haTB  alio  heard — though  not  tried 
ting  an  Indiarnbber  bladder  into  tha  pipe, 
the  wat«  aotaia  with  a  ruah  it  expanda, 
iBtw  the  foioe.  B.  J. 

I-Btidarlnc  BlMtrio-Uarbt  Wtraa. 
ml  iMita  loidn  and  "  aweet "  oil ;  malt  the 
■•Mlbrbaat.  Than  b  only  one  good  way 
ig  }ointi  ni  large  cablaa,  and  that  Ii  to 
ng  EBoltan  tin  (or  nldo)  orer  the  Joint 
« thai  tha  Joint  ii  thorouriily  permeated 
B.  C.  BoTU. 


1— ■olderlnr  JUeotrlo-I^ht  Wtraa.-    ">a7,"" 
WbeE<>F.  C."  will  get  anything  better    °™Pr™ 


I*  tonnd  to  be  the  quiekeit-aeting,  it  being 

of  th( 

Piuli"  wiihei  to  get  into 
with  BDsina-drivera,  a  lettn  to  the 
editor  of  the  Sailaag  HeraM,  37,  SouthimptOD- 
building!,  W.C.,  atating  hii  raqniremanta,  will 
obtain  many  replies  from  praclical  drirera. 

Q.  A.  Sbkoh. 
[76981.]— LooomotfTB.— Asl  am  not  anaogina- 
dnrer,  I  cannot  anawar  "  Pariii "  in  tha  manner  ha 
appeati  to  wiih.  I  can  tall  him  that  there  ii  nc 
chance  of  a  brake,  other  than  the  Waatinghausa  oi 
the  automatia  TBcaom,  being  adopted  by  the  rail- 
way oompaniei,  nnleas  it  ii  something  very  cheaf 
;at  affective.     It  mut  be,  if    thay  are  even  tc 


unable  to  gi 
which  seema  to  ba  raqaiiad 
know  how  a  chasaboaid  ci 


"will  get  anything  better 
nam  uhutbu  In   melhjlr'-^  — '— •-   *"* 

LSi«J'tl^'r.?,S!it;.^™lirrto    WV«.    ,17j*i-    ^t    might- ac«.unt  for   th. 
not,  Ibat  is  aUtharia  needed^  make  a    "uokmgi  "  I  have  often  got.  Not.  Doa. 


praTsnt  the  i 
and  has  litUe  to  do  with  tha  "good  j'lb  " 
at  the  other  end  of  the  bit  ana  what  is  in 
Urn  make  the  good  job.       Nrit.  Dox. 
Boldarlns  Xlaatrie-Llrht   Wiraa. 


ifj  wiraa  yon  can  use  ipiriti^  diluted  with 
atar,  and  wipe  with  ras  dipped  in  lodi 
tannrds,  and  than  with  dry  ras.  Foi 
Dti,  yon  an  right  in  miug  mauylated 
1  naln  or  rodn  alone,  though  I  prefei 


[7G9Be.]-Paint  or  Vamlah  fbr  Store  Flpc 
or  Steam-Ooll. — Sand  for  aampla  bottle  of  mj 
black  lacqner  tor  matal.  It  will  aliud  heat  ti 
4j0°  Fahi,  No  imell  alter  application.  It  driei 
cold  in  fire  minntes.  See  adreiBsament  in  Sixpenny 
Sale  Colnmn.  B.  3.  Tuocx. 

[769S6.]— Paint  or  Tamlah  tta  8toT«-PIpa. 
— Take  good  Bninawick  black,  mix  in  a  little  gol^ 
lixe,  and  as  much  powdered  blacklead  aa  poaaibli 


[76994.1- XleotxloSotor.- IH.F.  -  T16  wati*. 
IwelTe  calU,  pint  die,  with  an  output  of  3  a 
It  24  T0lts^giii72  — "-    "  -■"  ^    '  ■'  " 


worked  by  battery  power  :'but  at  what  bi    ... 

And  this  latter  (or  a  IH.P.,  oi  avan  IH.P.  motor, 
would  be  anormoui.  F.  Aaxiw. 

[7tJ994.]— BlectricUator.- ToMB.BoTHUtB.— 
Nuthing  can  be  mora  coitly  than  driving  a  dynaao 
by  an  elaotco- motor;  ainoe  tba  alaotrid^  mppKad 
to  tha  motor  to  drive  the  dynamo  would,  if  oooplad 
dinct  to  the  lamps,  light  double  the  nnmbar. 
1H.F.  ia  equal  to  74G  watta  <tha  watt  is  1  volt 
multiplied  by  1  ampin),  12  pint  chromic-add  cells, 
at  beat,  will  give  24  volta  and  4  or  5  amperaa, 
equal,  uy,  to  120  watta  or  banly  {H.P.  A  motor 
to  give  |H.P.  should  have  an  armature  Cia.  diameter, 
3iu.  deep,  ring  pattam,  wound  with  4!b.  No.  IS. 
Field  ■magoeta  Mani^eater  type,  wound  with  15ib. 
No.  14,  coDueclad  in  series.  Should  be  driven  bv  a 
current  of  S  or  T  ampins  at  SO  volts  prannra.  For 
a  lU.P.  msohioo,  the  armatnre  should  be  6in. 
diameter  and  Gin.  deep,  wound  with  No.  IB,  ibint 
Ulb.,  with  Manchaatet  Bald*,  wound  with  301b. 
No.  14,  and  led  with  a  conent  of  C  or  7  amperaa  ai 
110  toiti  preaann.  S.  Bonovi. 

-Braaafbiuidar'B  FnnlBoa,— 


]  —  Kathematload.  —  If  two  binomiah    ooloor  is 
sd  (x  i-  ii)bamult[pliadtagetliar,  wegat- 
x^  +  {«  f  i)  X  -)■  a  i. 
,  if  (j  +  a)  and  (z  +  c)  be  multiplied  to 


a  —  *  be  any  qnadraUo,  then  thi 
ar  which  z-t  w="  ^--'■'-  "-  ~ 
rt  r  i*  a  root  of  th 

j'+8x-70- 
jt-7,  and  +  7  i 

IsdivlriUabyz  +  lO.  All  qoadralje  cqoa 
y  ha  ranidM  as  made  np  by  mnltiplyioi 
hni  hiaoBialB  of  the  fonn  x~t.  Slnl' 
sqaatkm  of  the  nth  degree  is  aomposad  ol 
ieatfcma  of  ioah  Wnwnlala.  The  term  r  ii 
on  of  the  **"*■"■■'■  m^  be  poeltlv*,  nega- 
■er.  Irrational,  or  avao  imBginary.  Thi 
«a  gfvao  may  ba  algebraloMly  expnased 


[76938.]— BleetTlcal.—The  reason  tha  pith-bal 
flies  away  from  the  rod  after  toncbiog  it  ia  beoaosi 
while  in  contact  it  recdves  port  of  tha  alactridtj 
from  the  rod,  and,  aa  like  electrioitiea  repel,  it  Sia 
away,  aud  will  not  be  again  attracted  uctil  dia 
charged.  2.  The  aulphur  only  puti  with  iti 
aleotridU  at  the  place  where  it  touchM  the  disc,  thi 
leavea  mvarve  by  induction,  the  --  ^npgallve] 
aeJphui  (by  mduction)  attracts  +  (poaitive)  ani 
repel*  —  aharge  into  tha  leavea.  Gdt  a  textbool 
en  magnstiim  and  slectridty  ;  there  ia  a  vary  gooc 
one  t^A.  W.  Foyser.  price  2*.  Gd.,  published  bj 
X^Dgmana,  Qraan  and  Co. 

Chapeltown,  Sheffield.  Ton  Sxavta. 

[76991.]— OU  for   Prof.  B.  Thompaou'a  Bx 


fnmaoe  fervour  small  work— nz.,  a  Urge  cmcibla 
placed  in  a  larger  raise],  and  avrronndad  witli  tand 
to  pravent  radiation.  In  tha  bottom  of  the  andbla 
there  should  be  a  tuba  to  admit  tba  noula  o(  a 
doubla-Uast  ballowa,  and  over  this  ihould  be  a 
grata  on  which  to  stand  the  amall  crudble  ooatain- 
mg  the  metel,  and  iuiTOUuded  with  cake  orchaiooal. 
BlBKY  3.  Rayheb,  Bogineer. 

[7e996.]~I.eolanohe  Oella.— Ton  will  find  a 
mixture  oontalning  40  par  cent,  at  manganasa 
(needle)  to  answer  bast.    No  c;>ka.       F,  Asuw. 

[7C99C.]—I'eoIaiuihe.— About  3)  of  manganese 
to  e  of  ga»«oka  by  wdght.    Pick  out  clean  Coke, 


with  no  volatile  mattw. 


-Use   about 


SSa^' 


■To  Ub.   Boitohb,— BedD  oil 
what  is  generallv  used.    Tha  heavy  patro ' 
~    ~  aiaa  good  insnlators. 

3.  BOTTOBB. 


laum  oils  are,  however,  i 


(f)'-'(O: 


•IK 


-81  X 
-3,    X. 


[76993.]— BrlBht  Star,— The  atar  yonr  oom' 
■pondent,  ■■  A.  £.  B.,"  wishu  to  know  thenankeo 
is,  I  expect,  3iiins,  tha  brightaat  o(  the  fixed  stars 
It  is  a  Uttla  below  tha  belt ;  Piocyon  iaratharimori 
above  than  Sirina  Is  below.  Novicx. 

[76993.]- Brlsht  Star.— Sirioa. 

AKiEm  Msa. 

[76993.]- BrUbt  Star.- This  atar  ia  Sirios,  thr 
Dog  Star,  the  most  toilliant  Siad  atar  in  thehaaven 
in  sppearanoe.  The  three  atari  in  Orion's  belt  wil 
be  found  almost  to  point  to  it.    The  oonstallation  o 


[76996.]- I.aclaaohe  Battartea.- 
llb.  of  crushed  block  oxide  of  mangai.i».  —  ~— - 
cell.  Ooke  does  not  do  so  wdl  as  gas  earboa 
(retort  scurf),  which  you  cangat  atany  olthagaa* 
works  lor  a  more  song.  Hind  yon  do  not  powdai 
dther  the  manga  man  or  tba  carbon  ;  have  them  in 
little  lumps  not  smaller  than  gr^ns  of  rice. 

S.  BOITOHX. 


bon'tnseocdn.  Toncangrt  a  lamp  o(  "ratort- 
Bonrl'' at  almost  any  gas  works  for  the  aaklog  ;  and 
this  cjushsd  small  with  la  hammer  ia  the  beat  and 
proper  form  of  earbm  for  the  pnrpoae. 

n,  C.  BOTLE. 
l77002.]-BOo.p.  aiemena  Dynamo.  —Wind 
yonr  armatara  with  about  {lb.  No.  20  in  one  lanoth. 
The  armatore  mast,  of  oonrsa,  be  laminated.  Sia- 
mater  of  oommatatoi  abont  lin.  Connect  up  in 
shunt.    Drive  at  .abont  2,000  to  2,600  ar ■- 


76S. 


Wv.  StOM  Qkkt,  Analytical  Chemist. 
lOa-on-l^oa. 

]-atBcla-aaU  Eleotrotrpiar.— If  It  Ii 
to  pot  on  a  thiok  ooat  of  copper,  it  will  bi 
to  Ala  eft  amj  "warty"  proieotions  a 


As  a  Um  of  oxide  wiU  loll 


atara,  it  may^  not  be  nnaoceptabb  . 

to  inform  him  how  ha  can  tell  the  name  of  an< 

tniaht  atar,  aay,  of  the  first  or  saoond  magnitude 

ItwU     Let    him    provide    himaall    with    a    Wnilaktr'- 


[77003,]— ImaBa  of  Snn.— Certainly :  why  not 
Iryforyiireellf  Anraira  Mm. 

[77004.]— Aehrowatlam  .—It  is  not  oorrect  to 
say  <>■>*  "aa  acbromatio  objaot-glaM  is  unnecessary 
with  a  Qalilean  talescopa,"  Every  instrument  at 
any  pretannon  —  opera-glass  or  what  not '- has 
aohro.  o.g.'a.  Bnt  tha  eoncava  eya-lena  it  said  to 
slightly  oorreot  the  o,g.  whan  the  latter  la  not 
a^romatio*  Abthub  H£C< 


ENGLISH  HSOHANIO  AND  WOBLD  OIT  80IEN0E:  No.  HI  J. 


— Automatla  Splronttter.— God  ht  Bub- 
'•  m*  >  ikitah  of  ■  matfuwDt.  nnfauiiul  or 

MbTliurt  ol  It,  tat  am  pnulcd  -' — -  •' '- 


...     .__    _j    TfliethCT  Ills    irire    nhitsb  ii 
B  tfltinph  pDlci  li  a  liEhlnliiii  cc    ~ 

I  It  nconaiT  <ra  all  pain  t- Ihidiiit. 

-  >nlsrnil    Bcbkcaon*    Qlkad    i 

~- *    u  medical  nadm  kiDdlr  in' 


>  ma  tb«  foUowlsB  p 


d  Hftcn  Ifualitt  ited  w  that  it 

— P*troIeniii  Iimimoli  Basliie.— I  wlidi 
■Mill  Ib  lauosb.  Gtltiia  np  lUain  mnld 
■lAof  UHivthiM.  Qaa  ouuat  b*  oanlcd: 
I  ttvnfat  of  bvrlBc  psteiilniin  engiiis.  lahonld 
ate  till  mmU)  bBt  Mlam  Dot  uquiDted 
!in|«DddHniindBkl^|iMBiBdl] — 
M  [IS  li  ^n  w^  tt»fm»d)  nUBbU  tor  Iran 

■wHwit^tkhWMTl 

t  ba  ffmi  poUidji,  or  li  in  ai 


~lf  nltlpalKT  Kotar.— To  Ua.  Bomnia.— 
wht  a  anoid-liasd  nLotor  wHicli  baa  bMQ  nuda 
•  ■naO»,L«««.  It  lillwiTri4-»ols  motor, 
ht  ofM  HBDribad  br  TDQ  in  TOBT  aitldca  on 
tUatt."  dal*a  8qii,18aB,at  tb*"X.H." 


F.&A.S."  «r  Kr.  UnaooU.- 

abom  mattcuoi  fWa  mc  an  opinion 

nl   It  b  ^in.  toMan,  udUtD.fOeua. 

atl^nbemablatodinlo 

., BTdnv;»Ddt  Leoniaanmr 

iBd  K«artiiM  two  riagoioiiBd  It ;  buttntum 
ad  of  wbulaua  haitfMiiDd  it,  and  10  *itli  VcQua, 
s  aim,  vith  anfthing  above  130.  Uj  powen 
D,  M)  uuatsna  «itS  dTHamanHUr.  I  bairo 
Un  Is  fnmt  ot  o.ff-  apotun  Ijln.,  al»a  ceotn 
-  itdm  aakn  no  dUrsrcDDB  fat  fonu  what«T«r, 
iog  tb*  baaco  talnttT.  I  am  lunundrd  bT 
1  ^kiDtddBU<fa,a&d  all  bdibt  Hgbti  tbat  1 


if  a  lUi,  maki  uc 


Id  all  bdabt  babta  tbat  i 

noandidwith 

■  oc  tho  o.g., 
*lDtoeaa,and 


W.acd.    I  butcdlt 


n  of  laAiUMnt  I  and  obliga-Tvao. 
—To  Kr.  Bottonea— I  hara  raada  a  gtnet 
■C  llB. oon.  mado  opM Ho.  IT  " 

3,  toBi  laroa  No>  IS 
paBlBa,aiToa  kc ._  , 

rfcluihiiniint  MaUaB  "  Over  ptiiuuT  I  pot 
of  giUswdK  tiana  aad  oaa  lar«  of  ran 
paixr.  vol  loakid  In  panSn,  and  anotbR' 
iidlaMiilia  HHoa,  aad  I  kr«  put  on  lib.  of 
.  usm  of  W  •«.,  with  a  loop  tion  lib.  asd  a 
tbc  lib.  to  lbs  tennlDit  tot  Tarloui  posan.  I 
•laU  aantaat  Inaki  lb*  ipcing  1*  do.  lonf ,  the 
w^ha  Soa.,  I  dilTa  it  «Hh  thna  one-quatt 
eid  oalla,  and  it  aina  Tnr  unMUgfaodnr  mult* 
■  itracmaB  ou  bold  It  when  aU  the  tubs  la 

i,    I  pnUBd  it  to  plHca  aga[u,and  I 

solkaa.  with  tba  auna  naiJt.    I  p 


I  pulled 

caaBBnuadiaa  laTtiaf  primaiT  olF  ■-' 

l^M  M  paaOn  swat  b— — 

.    natrakMi  aada  I  hai 
d  with  lUk  ribbon  (oabtd. 

a.  \ruia 


'cfull^  eoUen 


^Ziiinsr  Photo  Erapby.—I  shall  be  muuh 
f  "7.ILA.B.,"  01  HT*>U>»  bind  leader  ol 
will  aaawcr  the  tollowint  querr :-  Cui  two 
ihacf  tha  BOOB  batekn  With  a  leleeoope  eo  aa 
M  ntnnditr  at  an  aatelUte  when  ittn  tlmugb 
ne.  Ilataljlwd  a  dlnstowUha  tn«id,ao 
Jaliidtajba^  «bo  dasled  it  waa  poeaible.  Could 
baa  Er  phol«npbinc  the  moan  IB  Ibe  oidinarj 
■tjaiati,  mt  atudiBtiina  that  a  point  on 
bnnHU  Of  liWaHon  to  Ua  mtniaiuni  diatann 
iIm  a  tha  din,  isd  agalB  when  the  lama  point 
BBBBB  dManae  Inm  tha  tdcs  of  the  diio— la    , 


»P?r'     AHSWBBS  TO  COEBE8F0IDBVT8. 


the  apot  bcinitdDe  to    a/tUliaiJiaUMniuu],  an,  Antiul.  W.O. 

rw  ould  not  the  diiplaoe-  

bTllbr»t(or — --— • 


r  »ii  method  f    ilj  frieni 
<e  the  MU,  being  dark  and 


_  HUrrS  TO  OOKBSBFOKDXNTB. 

Haw  im  it  done  it  1.  Wittcononeildet^thapapcTanly.andpiitdnwlBn 

^ed  tbat  ereo  it  tor  illnitratlona  on  ieparate  pieeea  of  paps'.    ■.  Putlfttia 

would   be  ipoilt,  to  qoeiiek  and  when  anawarlnr  qnacica,  put  the  Bunbaa 

would  not  prewBt  aa  well  aa  the  titla  of  tba  quenea  to  lAiiiih  the  te^lta 

0  . (all  the  rat.-    refer.    I.  Noeharpekmad-'-' "--'-" '- 

"~     4.  Lattoa  ot  qi 


-E.P.B.    Ani-nTtmlatni^.— 


. „    , eaaakjacioi  addreMa 

!.._     T  k.^  ....,•..  „i    oaanf aetonra  or  aonaapoiidaata,  01  man  toola  or  ot 
n*  from  (h^lui^and    utlcla  lu  be  nDabaaed,  oi  le^Iea  glflDit  toA  iBton 

Z~li.,^~i^,Jii,ZZ''J..T^  xi^^  I  ..V- .'iT^lJ    tion,  eanaot  b«  mietted  ooapt  aa  adiiiiUMiiii.iilii    B. 

T.};/^  J?f^^J!?¥?:  .P"""  I  take  thfiii    r^;;^^  .^ing  fp,  edw  '  -       '  -""-  '-• ' 

u  aBHWored  thmugh  tiie 


uoke  and  tend 


.  natea  toil  toe  eeui  mgnt  »  oe  ™ndenla,  nndorSre 
ing  taken  to  pieoea,  and  jet  when  S?TK^r^i^j^„ 
^nld  .*ilh.^«iSt  ^B_them,  the    ^^  "™"  "  " 

WdaUr  diBwB  to  bbit  Ho.  4.    Tha 

nwe  deroted  to  letlsn,  qnetlea,  and  topUaa  la  maaot  foi 

Oa  HDnd  flood,  and  it  la  not  taii  to  oceqpr  It  wMh 

*'  ^  a  iBdloatad  abora,  wblA  nra  onlr  <f 

ud  iriitah,  if  Dot  adraitlawMtato 

npUaa  mkh  ire.    Iha  "Wmwiiy 

ra  a  Oumf  sHana  ot  obtaialacMh 


Aa  noMal  flood,  and 

qnenona  ana  aa  an  la ..  , 

jndlTldtul  Isteiwt.  and  iriiieh,  if  Dot  a< 


FBOBLXH  HOOCIL-^J.Niti 


na  following  ai 


J.  Efpa  mo  Co.— J.  W.  Qusea  and  Co. 

— Uetiopalltan     MUhlnlr-     "-     '" 

£.  P.  Alexanda  and  Bo 

— Uiioi    Ind.-H.    HM>> 

W.  bL  Tbompaon  and  Co. 
J.  W.  DnauD.    (VewOlda 

-     ■   ■       -8.V--    ■■ 


Birkbeck     . 

am  BclDBsa  OolI|B*. 

.  L.  UeCIeUaDf— 


WVt,.                         [8  +  7 

miU  ta  plar  Bad  mata  Id  two  norm. 

™;.i.'SS"-""  """'•""■•'"' 

»c7r  aolntioni  to  1199   hjr  F.  Cooper  and  V.  T. 

r.  T.  Weile.  T.  Oueet :  to  ia»  by  W.  T.  Buiiey, 
If  oon,  J.  EBiRbt.  ?.  H.  Uacet,  and  I.  Oueat ;  to 
,C.8.BHBhtl^^).          ^ 

R.  BADMi».-The  HrHiiH  C*«»  }t.,.,a-.,n,  maybe 
ed  from  L  M.  Brown,  l>,  Bagbr-etnet,  LeedL 

BLiiH  leeeiTcd  with  tbanki  tiom  W.  T.  Hurler,  J- 
A.  O.  Pellowi,  and  T.  Oueat. 

tnihdiawiBg,  but  lintutaie  would  inerer  tbemfniaii 
and  in  Ijn'.)— 'AioLoaan.  (The  nclpalin  niklngtbo 
pad  for  the  copTfnph  prooeia  baa  been  gireB  maBr 
tinea,  ne  oompoattioa  ii  "gloe  aad  ^nattna,  fte.," 
aa  TOD  ear,  and  oae  part  «  glue  to  font  paita  of 
■tlrcerine  will  do.  aa  Ow  amount  ol  whiting  ean  be 
varied  to  rait.  Heaae  mx  indicm  ol  back  volomea.)- 
AFiVB  Taiai' SiTBwuau.  Moat  publiibere  ot  note 
have  wotka  ondnwing ;  but  Mean.  Caiaeli  and  Co.  fanfr 
a  aetlea  ol  beoka  on  £nwing  tor  the  apeeial  tradaa.  it 
that  la  what  Ton  neaB.)— loaoatiT.  (Do  aot  BBda 
ataodTon.  Wbv  not  get  a  protiaetott  TberandiBv 
enonaL  Then  la  UnwEn'a  >'  XlemcDta  of  ^i— M"  Da- 
■igBJ''  pnbtiibed  br  Tiongmana,  which  mai  asit,  or 
Bankina'a  woika,  pnbUiliad  1^  OiilHn,  TomUai^ 
"Uaddna  CoBatmotioa  and  Diawlsg,"  pnUUcd  br 
Collina,  ma*  perhapa  be  tha  aoit  ot  book  requind)  bnt 
toj  lane  boOfcadler  baa  theae  wnki  In  itoek,  vad 
aeemgtEan,Tonoaald  mahaaeboioa.l-C.F.0.  (No 
room  for  anithing  about  "  iqnaring  the  eirela."  Bae 
the  balk  nlumaa,  iDd  manr  woAa  on  lathMiaBai.) 
-J.  liijoa,  AwdOuid,  V.Z.  (Ton  wlil  pnlbaUr 
leeeiTe  a  eatalogDe  fmn  lleiHB.  bbatoa,  of  New  B0Dd> 
(tieet,  who  Eubllah  Trorte'a  work  on  beU-«inglng, 
K«an.  BiJl  ml  .Sana,  of  Yotkebeet,  Cbrent  daidaa, 
publiJih  Dr.  OattT'i'*The  B^l :  ita  Origio,  Hlatorr. 
and  Uaaa,"  aa. ,  and  Wignm'i  "Cliange.ringing  Dia- 
aDtaDgl<d,"3i.,  both  ot  which  will  be  found  oadul  for 
yau*  pnipoae.J 


aa  been  (bought  adiiaable  to  defei  the  albamand 
.1  competit<^  Hud  in  their  photogiaplu. 

irr'^'ljuker!"the''winner  ot  the  llnl  priae  is  Ih'e 
Id  Uaita-  TounuimeDt  of  (he  BtiUati  Cbeu  Awo- 
GoriETeaa.  Some  intercating  end-gemea  aie  givm 
1  the  pUftre.    There  ia  (Jaa  another  paper  b/ 


pbyaoiBB  reoomtasDdi  thott  wh* 

aaSertrom  aathn»  to  drink  atroDg  colfee  atthair 
meali,  or  wbenaTei  the^  requiro  Ui^nid. 

The    Alomlslimi    IiiKht.— H.    Vilton    ftada 


!.  T.  Piene  on  eotain  ton 
ngtrp.      ■      ~     ■■       ■ 


m  tha  object  of  BTotding  the  diOioaUT  ez- 
lood  ia  pholonsphy  of  obtaining  a  dutloet 
round  ftod  baugninnd  at  the  aama  time,  M. 
ilaeau  fit!  hii  eaman  wilh  two  ahtitten,  one 
le  foregrouDd  and  tha  other  for  tha  biok- 
d,  giving  that  for  tha  former  a  greater  and 
ila  degrM  ol  opening,  whioh  amounta  to 
;  tha  toreground  a  longai  eipoaon  than  the 


r,  tor  a  negalkTe  eotitled  "  Ualoading ,' 
cond  prize  ot  aiz  sninaai  to  Mr.  Chi 
[    Olaucow,    for  one   entitled,    "In 


IE.  lor  a  nuauTe  auuuaa,  "i.D  uauaal 
1.''  We  have  two  prioti,  and  tba;  ehow  thai 
ig  iBore  could  b«  deiired  in  the  lane,  and  art 
indilKbla  prodnctiou  from  the  pliotcgniphlc 


flame  b  aleo  joit  aa  actinic     He  W  laccMded 
beat  with  a  lamp,  into  the  centre  ot  whore  flame  a 

eiot  oxygen  ii  pa  and,  the  powdered  alunuBiom 
iDR  than  projacxad  on  to  the  flame  in  the  unal 
way.  He  reoommeoda  the  follow ing  miitiuw 
aa  Rinuf!  a  Teiy  powmf  ul  light :  —  Powdtnd 
aluminium,  100  pirta;  Ivcopodiam.  25  parte; 
nitrato  of  ammonium,  li  parte.  Coloured  alumininm 
light!  for  acenic  parcel  are  obtiined  in  the 
ordinary  manner,  that  la,  by  employing  tha  Taiioni- 
lalta  of  ibtntlam,  batinni,  copiNc,  &c. 

BApid  DiT-Oollodion  PUtoa.-Dr.  Miethe 
haa  bem  tzperimentiDg  with  Qaedicka'i  rapid  dry- 
collodion  platea,  and  hai  pnbliahad  tha  ranlta, 
whioh  are  of  oouidcoaHe  intereet,  in  the  Watlmi- 
iloll.  Photmaphing  a  well-lighted  vlaw,  and 
naing  a  amall  atop,  he  ezpoeed  for  tonr  and  two 
aeconde  reapectiTaly  ;  osiDE  a  large  diaphra^,  he 
took  an  out-door  partrait  in  oae  aecond :  copwd  an 
oil-painting,  with  the  amalleit  opening,  in  fonr 
ieconda  and  two  aaoondi.  The  eipoauree  prored 
to  be:  No.  1,  oTar-expoead :  2,  abont  right; 
3,  alightly  over:  4,  OTer-expoaed  tor  the  yellowa ; 
u,  oorreotly  axpoaad.  DavelopmBot  in  all  oaMa 
waa  oompleted  with  the  properfy-eipoaed  platea  fn 
aboBt  thirty  aecondi ;  with  tha  othari,  in  foi^  to 
&ttj.  He  atatea  that  Iha  orthodbromatie  aSeot 
obtained  wai  tbit  ramarkablB,  the  ooloura  being 
laprodDoed  acomding  to  their  nluea  better  thaii 
they  would  have  boon  on  a  plate  treated  with 
aiReutic  enthmaina.  Tha  grain  o(  the  depoalt 
appaan  nndei  the  mioroeoope  to  be  finer  and  mor* 
rrgidtt  than  that  of  gelatlna  pUI«. 
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5t.  M.  for  Sis  Itonthi  Md  lU.  fbr  Tirflv*  llostha,  pott  tnt  to  lav 
DATt  of  th*  Unitfid  Kin2«)i>m.  For  tho  United  SUtes,  I3i.,  or  Sdol. 
aSc.  Koldj  to  Yr*ac9  or  BeUium,  13t^  or  I6t.  yic.  ;  to  India  13«. ; 
to  New  Z«ilftBd,  tho  Cap^,  the  WMt  Indira,  Canada,  Mora  Scotia, 
Jf  atal,  or  any  of  the  Aoatrali&n  Colonioi,  ISo. 

Thi  remittaaec  ihoald  bo  mad*  hj  Foot  Office  Order.  Back  aam- 
tieri  can  ilao  be  sent  out  bj  the  ordinary  newtpaper  poet  at  the 
tate  of  3d.  each. 

ICeura.  J^iin  vr.  Qoinr  and  Co..  of  fML  Chentnnt-itreet,  Phila- 
delphia, are  authoriwd  to  receive  moecriptiont  for  the  United  Statoi 
for  the  ENGLISH  MECHANIC,  at  the  rate  of  3doU.  350.  ffold,  or 
Thirteen  ShlUinxa  per  annam,  poet  free.  The  copiee  will  be  forwarded 
direct  br  mail  from  the  publivhinff  office  in  London.  All  enbecrip- 
tione  will  commence  with  the  nariber  ftrit  ieeued  after  the  receipt  of 
the  ittbKrlption.  If  back  numbere  are  required  to  complete  rolomet, 
ther  mmat  be  paid  for  at  the  rato  of  M.  each  copy,  to  eorer  extra 
pootiffe. 


Vole.  XXIT..  XW.,  XXXII.,  XXXYI..  XXXIX^  XL.,  XLII.. 
XLIIU  XLIT.,  XLV.,  XLYI.,  XLVItl.,  XLIX.,  L.,  LI., 
Lll.,  and  LIII.,  bound  in  cloth,  7i.  each.    Poet  free,  7i.  9d. 

AU  the  other  boand  rolamee  are  oat  of  print.  Sabacribera  would 
do  well  to  order  volumea  aa  toon  a^  poMible  after  the  conclaeion  of 
each  half-yearly  mlume  in  Febru'trj  and  Ani^^tt,  ae  onlr  a  liinited 
number  are  bound  np,  and  these  eoon  run  out  of  print,  ftoet  of  our 
back  Bwnbore  can  be  had  iiB^ly,  price  M.  each,  through  any  book- 
•oUer  or  newufent,  or  S^d.  e\ch.  pott  free  from  the  eBee  (except 
index  Bumbere,  which  are  Sd.  each,  or  poet  free,  8|d.) 


IndexM  to  Vol.  XLIX.,  and  to  eubeequent  TOli.,  Sd.  each,  or  poat 
ft—  S|d.    Caaea  tor  biBdiBS  le.  M.  each. 

QHAKGIS   FOE   ADTSBridlNa. 

0.   d. 

Thirty  Word 3    6 

Brery  AddiUca  il  Eif  ht 'V^  erds Of 

7rOBt  Pace  Adrertteementa  Fire  ShilliB^  fbr  the  ftret  10  werda, 
afterwaide  M.  per  line.  Paracraph  A'lv^rtieemeate  One  ShllUiut  P** 
Itat.  Ho  Front  Paffe  or  Paracraph  AdvcrtieemeBt  inserted  for  leea 
thaB  Fire  Shillince.  Peduced  term*  for  terin  of  mnre  thaB  six 
inaertioBfl  may  be  aaoerti  iaed  ob  appUcatioa  to  the  Publisher. 

▲DYBKTISEMENTS  Ib  EXCHANGE  COLUMN-fbr 

a.  d. 

Tw«Btj-fbar  Words  OS 

For  ererysuccrediBX  EiKht  Words 0    9 

ADYXaTISEMENTS  1b  the  SIXPBMMT  SALE  COLUMIf . 

B.    d. 

Stiteev  Words 0   C 

For  STory  sttcceediBg  Elf ht  Words  ..0   1 

'/  It  must  be  borne  in  mind  that  bo  DieplaTod  AdTertleemeetscaB 
Bppoar  IB  the  **  S-.apenny  nx\t  Column."  All  Advertisements  must 
"DC  prep'iid  ;  no  rvdnrtion  is  made  on  repeated  Insortiona,  and  in  eases 
where  the  amount  sent  eicreds  One  Shillina,  the  Publisher  would  be 
cratofnl  if  a  P.O.O.  could  be  sent,  and  not  nampe.  Stampe,  however 
Tprefbrah  j  halfoeaBy  sta'ape),  may  b«  seat  where  It  is  iacoBTBaiaat 
to  obtaia  P.O.O.'s. 

The  address  is  laclaied  as  part  of  the  AdvertiscmeBt,  aad  chargod 
fl»r. 

AdrtrtiseaMBte  mtui  reach  the  OfBce  by  1  p.m.  oa  Wodassday  to 
iaaaro  iasertioa  ia  the  IbUowiaff  Friday's  aumber. 


SoUoway's  Pills  itnue  the  ■tomach,  liYcr,  and 

mwj  other  orcan,  therefore  brtmring  dIfcttioB  to  that  healthy  toae 
whioB  fB'Jy  eaablas  it  to  eoavert  sll  we  eat  aad  driak  to  the  Bearish - 
flMBt  if  our  bodies.  Heare  these  pills  aM  the  surest  streaftlieaers 
aad  the  safest  restoratives  ia  aerroasaess,  wastian,  aad  chroaic 
deMUty. 


CUB   BXCHAJQB   OOLXTMB. 

TIU  §h4Mrgi  for  Bxeham^  NoHtti  U  Zd.  fir  th$Jirht 
%i  yMrdt^  and  Zd,fir  rnHfty  fiM#  tdrng  8  imtm. 

Oaplats^^  UniTerMil  Exohanve  \m  the  best 

Bad  sanet  medium  for  aruuiriag  and  diapoaiBg  oTApparatns  at  fair 
.vBluataoB.    Estobliahed  IMi. 

Wants  and  Offer*  of  good  dieap  Tools,  aad  all  kinds 

oftBchBieal  appliaaces  iavitedT  Commissioa  Hales,  Yalnaiioa^  aad 
BxchaaicM,  10  per  ceat.— Cari^Tii,  Chaaica-stroet,  Totteaham  Coart- 
road 

Photonaphio    Apparatoa    exchanged.    Ijurge 

«tock  secoBd-hand   cameras,  lenses,  back-aronnds,  aecessoriee  aad 
auadries  always  on  haad.     List  free.— C.  C.  Vev«rs,  Market- street,  I 
Leeds.  I 

6in.  centre  Ijathe  Heads,  fiSin.  driving  wheel  and , 

•craak  abaft,  5ft.  6in.  wood  bed.  Wbatoffersinexcbaace.— R.  HiaoHS,  | 
106^  Bedford -street,  Cardiff.  I 

4lin.  cntre  Bench   li&the*  driving  wheel,  orank 

shaft,  treadle,  mounted  on  oak  stand.  Made  for  a  gentleman.— As 
above. 

Seoondhand  Books.— Tlie  cheapeftt  place  to  exchange 

•U-^ToLLiaa's  Book  Eyckajiok,  Leamington. 

Aatronomical  Telescope.  6in.   Equatorial,  bf 

Grnbb,  silver  circle*,  Mow  notions,  best  quality  drivinc  clock,  class 
C  in  maker's  eataloKue,  prismatic  iliumiaAtioa.— Beluw. 

Astronomical  Telesoope,  Sin.  Cooke  Eqnatorial, 

«lsss  I  in  maker's  catdilocup,  driving  clock  silvvr  circles,  slow 
motioBS  eve  end,  prismatic  illuminat:on,  clamping  motiona, 
■complete .— Below. 

Astronomical  Telesoope,  6iin.  Equatorial,  re- 
flector by  Home  and  Thornthwaitc,  finder,  hour  aad  declination 
circles,  slow  motions  and  clamps,  6  eyejiieces  la  CAse,  new.    Below. 

Attronomloel  Telescope,  Sin.,  by  Newton,  Lon- 

doB,  rack  and  pinion  adjnatment,  claw  «tand  in  rase,  uniHiar 
micrometei,  by  Grnbb,  wedge  photometer  by  Hi'ger.     Below. 

Speculum,   lo|in.,  by  With;    2in.  Diagonal,   by 

-Browniaff , 3^in.  transit  instrument,  br  Jones;  prv«entation  binocular, 
'!>}  Crouv-U  \  obecrrlng  chair,  utronomical  lantern  slides.    Below. 

Observatory,  portable,  12ft.  dome,   transit  room ; 

two  Urge  aneroid  baromvterv,  p  lir  national  t'lephoaet.  two  cameras, 
astronomical  pictures,  Kdison  dyatmo,  Siemens  djuJimo.    Beluw. 

Equatorial  Stands.  Patterns  for  two  s^ts  Fletchf:i*s 

ga^  sU«ve,  Biitteriee  m  cAse.  Wimihurst  niu-hn*.  \'X\n.  c-jlindcrs. 
Lut,  tiire*!  eUmpe.— Toe  UbTCrv.ttory,  Livvr»edg',  Vo  kflure. 

Sandv  and  Hungers'  ani  Tbomton*Pickard  Shuttei  s 

1  1  fur  'lip.  wrmt  btfers:  .almost  new.— VasKT,  Draycutt-pl^- e, 
Sloane  •qu^r^,  S.  W. 

Valaable  model  Steamer,   8ft.   Sin.   over  all.  Hin. 

h-nm,  DL-o.-'fui  rn/inr -tn-l  ■■vil'-r.  Eirhange  orters.  No  lubbiah. — 
^'At.kH,  »f.\  i>or:>u^li-roaii,  Biikenbrod. 


Wanted,  EyoLisR  MRcnAino  in  exchange  for  "  British 

Jora«4Lof  PHOTouBArav,"  week  old.— C.  J.  Ex bkt,  Walton,  near 
Ipswich. 

Fly^rheeli  87in.,  five-speed  and  double  throw,  4ft. 

crank,  new,  for  cap  slide,  lathe  bed  and  ato.dards.  Offers.— 170, 
Ebury -street,  S.W. 

Steam  Ijauncli,  S6ft.,  a  flnt-claas  boat,  snit  river 

or  coa»t.  1  Am  prepared  to  receive  offers  meichange. — J.Caa,  New- 
street,  Worcester. 

Hydraulic  Press.  eipaUe  of  exerting  600  tons,  steel 

cylindpr,  and  columns.  OlT^rs  requested.  Machtae  tools  or  other- 
wise.—J.  Cam,  Mew-street,  Worcester 

Laive  oomponnd  Sliderest,  with  hand-power  Boat- 
ing or  Slotting  machine  for  bench.— Oilkis'  EM&aaviNu  Works, 
Reading. 

Complete  Blectro-platinff  Set  for  practical  work. 

Exchange  Tertical  engine  or  Lineman's  detector  or  offers.- J. 
Uattimsox,  179,  Latham -street,  Lirerpool. 

Best  Periodicals.— EsoLisH  Mkchanic,  "Work," 

'*  Ele.-trical  Review,"  *' Electrii  ian,"  Engine»rinff  Journals  Astro- 
nomical, and  l,uOi)  Books,  for  Instruments.— CAfLATzi,  Cheaiea- 
str*  et. 

Foot  Lathe  Wanted,  about  4in.  centre,  and  slide-rest. 

Exchange  sold  watch  or  Humtier  tricycle.— East  Vixw,  Western- 
road,  Ctieltenham. 

Bell  Telephone,  in  perfect  order.    Would  like  to 

earh^nKr  for  amail  telescope  or  an}tlung  electrical.— ADTKBTiiBa, 
;}1,  Walton-street,  Gateshead -on-Tyne. 

Studio  Oamera,  9}in.  by  9|in.,  four  dark  slides; 

t plate    LaneaMter's    Instantograph,     three     metal    double   slides, 
xcbange  for  first    class    whole-plate    camera    and  slides.— J.  T. 
Pi'KLKS,  Poet  Office,  Hebden  Bridge. 

Vertical  Bnffine    and    Boiler,  about  JH.?., 

Errs«u-e   cauffe,    Ac.     Want    screw-cu  ting    lathe,    or    offers.— J. 
OCPMAV,  43,  Westwood- street,  Peterboruugh. 

Complete  set  of  Drillingr    Machine  Oastinffs 

and  FoBoiMos  to  drill  (ia-.  coot  7s.,  or  eachaage  for  |H.P.  engine  or 
boilor  fluings  or  tools.— Cookb,  Lindens,  Larkhall-rise,  Clapham. 

I<antem  PlideVf  coloured  and  plain,  standard  siset 

three  poet  free.  UseOil  exchange.— Grotta  Cottage,  Wolstanton* 
Staffordshire. 

Astronomical  Telescope,  object  glass  .^.  sliding 

adjustment  for  eyepieces,  no  stand.  Exchange  safety  bicycle,  value 
£o.— BA4CBTT,  48,  Leswin-road,  Btoke  Mewington. 

Good  exchange  giren  for  Bell  and  Telephone  Cirenit, 

testing  set,  complete;  a'to  for  spirit  lamp  aad  blowpipe.— J amxs 
Coxoy,  Chapel-street  Cheadle,  Stoffik 

Small  Pompeian  Belles,  three  ewer-shaped  Jugs, 

and  four  BowU,  small  black  earthenware^  one  red  \  also  hand-painteo 
fkr,  inlaid,  vnry  old.  Exchange  camera,  good  make.— Wkbitib, 
Wrottealey-road,  Tett«-nhaU,  Wol*erh:impton. 

4iin.  centre  Screir-cuttinff  Xiathe  in  exchange  for 

OBe-maaaal  pedal  harmoainaa,  I|  sets,  mahogaay  case,  cost  2fl 
guineas.— 114,  Barker's  Pool,  Sheffield. 

Treadle  Turning  Lathe  wanted.    Will  exchange  80 

Leclaachd  Batteries  (IB  braad  aew]  aad  160  yards  silk  and  guttapercha 
covered  wire.- 8,  Yiaeeat-street,  Batts,  Coventry. 

Wanted,  a  stronf 

exchange  for  CS  worth 
Sydaey-road,  flhcBeld. 

Bafetj  Bicycle  wanted.    Will  give  three-guinea  Bnglish 

Accordion  aad  £2  eash.— Scttoh's  office,  Daveatry. 

Wanted,  4|in.  centre  screw-cutting,  back-geared,  self- 
acting  Uth*.  :  tre«diei.  by  kaora  maker.  Eaenaage  oflors.— Z  iKria, 
6,  SpMBliana  road,  Brixton,  S.W. 

Wanted.  Lit^nch  HulL  about  SifL    Sschaage  tH.P. 

iV-illatlng  Engine  and  caah.— Pull  parUcalars  to  BaaraAM,  Ttngiassr. 
Tonbridge. 

Polirthed  mi  hogaay  Battery  Oaae,  8  by  6  br  14, 

brass  flttincs.  «■>  terminals  on  front,  two  iron  'ramc  clectrie  bells, 
new,  2iin.,  and  t  v  o  poshes.    Below. 

Whitworth  Taps,  pair  |iB.,  pair  }iA.,  unused; 

seventy  lengths  bright  steel,  rtubs  sc.ew-plata,  nineteen  holes. 
Offers -AuvxaTisBB,  3,  Buckiagham-stroct,  Gt.  Portlaad -street, 
London 

Wanted,  Dunlop   Pneumatio  Safety,  ball  head,  long 

base,  in  exchange  for  Beeston  Hum  her,  diamond  frame,  llin.  back 
and  2iB.  froat  tires,  ia  good  eoaditioa,  coot  A 18  lbs. ;  ba^je  by  James 
Bohre.  cost  £10  lOi  ;  ffem  air  gun,  cost  £2  3j.— J.  E.  Bbai'mobt, 
Birds  Royd,  Brighmise,  Yorks. 

Beren  Volumes  "Bullish  Xechanic."  bound  in 

cloth,  new,  five  unbound.  Would  take  offers  for  all.— Hallow  as, 
77,  Luisdowne,  Didsbury. 

Safety  Bicycle,  ball  bearing,  puit  learner.    £.r- 

change  good  B  flat  Cornet.  Photo  sent.  Mutual  approval.— T. 
EaaiBsosr,  Chertaey,  Surrey. 

Lathe  Heads,  pair  of  4{n..  with  fork  chuck,  set  6in. 

back  gear;  also  lin-  and  Sin.  maadrel  heads;  all  good  secoad-hand. 
Offers  invited.- Below. 

Slide-rfSts,  second-hand,  for  4in.,  4}in..  Bin.,  and 

6in.  Uthi-s.  Will  exchange.  Also  lathe  beds  and  other  parte.— 
PxABci  Baos.,  57,  Crystal  Palace-ioad,  Du  w.ch. 

Bnsines.  three  good  Hotlaontal,  Sin.,  4_and  8J[ 

bore.  Tae  later  has  boilor  with  tabes ;  also  qaaatity  ofWhitnort 
tops,  all  sizes.— See  above. 

Mechanics'  Tool  Bxchan^e  where  you  can  effect 

exchaages  of  all  kiads  oa  best  terms.- Pbaeck  Baos.,  Lathe  Makera, 
67,  Crystal  Palace-road,  Dulwich,  S.E. 


r  Tricycle,  in  fair  eondition,  in 

of  B«w  goods.- Partiealars  to  P.  Oowas,  as. 


THE    8IXPSVNT     SALS    GOLUm. 

AiMv^MimtnU  air$  instrUd  it%  thit  column  Mt  thi 
raU  of  6d.  for  tK§  Arti  16  ifforiif,  and  M,for  #v#r| 
"-'     Swordi. 


Confectifm-^r'ii  Drop   Machiae,  three  seti*  miiore. 

'^I'-h-mifi' ^-ir  iiirniag  lattir  or  snytliiag  uceful.- Lh«lik,  Coldw.Hls, 
*■''■"■"'■   0/  iLv.Tjf.e,  A iKfrJrrnshire. 

Xirror. 

,  MTSSy  West 


ike.ilib«Ji 


Will  n  T.'  excbim^  *"^  Cfl"^  '»>'  l*^'  O''  l***"* 
\7  *'^^'/'  o  **»r  uutrn,!  p  ai  fj  fwv-tti  y  lo  lilt.— D   '  i  MTH 


Hsfw  niustrated  Pries  Ust  ol  Screws,  Bolts  anc 

Mots  for  Model  Work,  drawa  to  aetaal  sisa,  seat  oa  roooipt  of  siamp 
— Meaais  Coaaa,  US,  Kirkgats,  Loads. 

Killar's  Blectrio  Depot,  14,  Deansgate,  BCan- 

Chester.- Best  of  overythiag  sloethfiaL  Laq^s  stock.  Low  prices 
Catalogaesld. 

Wheel-cnttinc  and  Diwidlnf  to  u  inohas  dia 

aMter,ia  brass  oaly.— Ciaoo,  BeUada-street,  Huaslst,  Le*  J* 
Brass  Name   Plate,  9  by  4|in.,  engraved,  4s.  6d. 

An;  siietoorder.— OiLKu'  Emjuavimo  Woaxs,  Reading. 

Brass   Window  Plate  Manufacturer.— Anj 

shape  or  style  engraved,  complete.  Lowest  pnces.— liiLxas'  Eh- 
OBAvtivo  Woaxs,  fteadlng. 

Stencil  Plates  for  sack,  box,  and  ticket  marking. 

Bruriies  and  inks. — (jilkbs'  BaoBAViao  Woaas,  Reading. 

I     Tam  o'  Shanter  Hones.— Fine,  medium,  sharp 

onaiities— rasor,  knife,  Joiner's— Is.  Sd.,  Is.  Sd.,  and  3s.,  according  to 
sue,  poet  frre.  Try  these  famoas  boats.— Tak  o'  SaAXTia  Uoai  Co  .■ 
I>aliBors,  Stau,  Ayrshire. 


Telescopes,  Reflectors  aad  Refractors,  •eeond-haad, 

for  sals.  Takes  iastrameate  of  dioata  whoa  eaebaagiaff.— Caltbb 
Widford. 

Xioa  (Talc)  for  all  puTposes.— F.  WiooiirsAirDSori, 

10,  Tower  Hill,  and  103,  Siinortes,  London. 

Practical  Boles  for  Transmission  of  Power 

by  shafts,  wheeK  ropee,  and  belte  ;  also  mtnj  asefU  Tables  necve- 
sary  in  every  encineer's  oRlce.  together  wi*h  Price  Liste  of  Po:'er«, 
Shafting,  Priction  riatrhes,  Ac.  Fully  Uloatrated.  Post  f^  id  - 
J.  Bausaaw  and  Sons,  Limited,  Engineers,  Batley,  Yorkshire. 

**  BLeat,"  bj  Humphreys.  Heat  is  simply  an  over- 
flow. It  volatiies  oxygen  and  nitrogen,  formlaf  air.  Post  3d.— It. 
Cambria-street,  Kiag's-road,  Pulham,  S.W. 


Kenyon's  Patent  Valve  Pipe,  dry  smoking.   Foet 

res,  Is.Sd.— S.  Kbmto.'i,  Nethsr  Hall- road,  Doacaater. 

Water  Motors  from  Bs.   each.   Cheapest  aad  besl 

power  for  driviag  all  light  machinery.— Walton,  below. 

Water  Motors.    |H.P.,  price  SOs.    Litt  stamp — 

Waltom,  9,  Queen  Aaae- street,  8toks-oa -Treat. 

American  Or^n,  10  stops,  ocf ave  oouplen,  higft 

Walnut  case.    New  10  |uineas.— Si-XMca,  Hyde-road,  Ifancbnter. 

Watertight' Boofs.-n8e  Clark's  Patent  Ol&iiag 

Bars,  without  patty  or  punt,  ad.  ft.— Hobicultcbal  Wuaxs,  Rea4- 

Inn- 
Launch  Bnsines  and  Boilers,  burning  petro- 
leum tvA.    Propellers,  Stera  Tabas,  Thraats,  aad  Condsascrs.^ 
Gbbbk  aad  Bouuiiaa. 

InJaotors  and  Inspirators,    new  aad  Beeoad- 

haad.— Oaxajf  aad  Booldixo,  SI,  PeatharsUme -street,  Citr-res4, 
Loadoa. 

Pioture  Fhuners.  —  Mitre    Outtlnff  Maohinat 

tivm.  10*.  6d.    Coraor  Crampi^  Bd.— WaLxaa  Bbm.,  las,  Welltagtsa- 
road,  Leeds. 

Safety  Vramea,  sets  of  flttiags,  rough  or  flaiikfla; 

mail  cart  wheola.  boat  sliafts.  a«id  porambalater  faraitars.   Lak 
fkae.— WaLKBB  Baos.,  US,  WeUiagloa-road,  Leoda. 

WUto  fat  Mine •  Msndhaw,  and  Oo.*a  CBkUd 

saw  luvBraaTSB  CaTaMava  M.   AakaawMgaA  ta  bt  aesMi 
laaaatoara.    Boafroatpaft. 


••The  Wlmdivrat  Maehlas.''  bj  W.  F.MiiA- 

a^ givas tlisiwy  of  astiea aa*  asaay aaf si laMals.    Faalftai^UL- 
Kura,  MsHsaAM,  aad  Ca. 

Tetaphim—  and  peiti  of  mbml  sad  Ouboa  Ttmt 

mittorBi^-lLxaa,  MaaDaaii,  aad  Co.,  Bristal  (•••  tnmX  page). 

Maokiea.Iiimited.Bola  Hf annf airtarew  of  MasMrt 

Pateat  ^riag  Palleyi,  70^000  ia  ass.— Berks  Iroa  Warki^  Seadiai. 

Isathe  Ohuok,  adf-eentring,  takes  \  wire,  to  \  4dL 

ManrsllaBS  vslas.    da.  Sd.  frsa^— Batow. 

Beoaomte bf-Baas  workshop  GNm  Tap.    Grsatava 

gaa.    Poat  trwL  Is.  Sd. 


of  gaa. 


BeU Gimlets. atael,  18 to  SMB.  long,  la.6d..pM( 

(No;  boMh  DrllUag  Maehiaa,  eeapleto,  lOs.  Sd. 


Pooket  Spead  OonntarSi  up  to  S,000,  Ta  6A.  Ikia 

Blacks  aad  diss  froaa  4s.  sat. 

Terminals  ft»  afn.  bells,  Iti.  6d.  gnMs;  BeQ  Omi 

from 7s.  dos. ;  Brass  Pashas,  Sia.,  8a. 

Bend  4d.  and  trade  card.— OatalOffoe,  Bella,  FSith 

Baadriss.    Fitter's  Oaide  Book,  Is.— Badobax  aad  Co.,  Cbarlbmrf. 


Stains  for  Paper  to  imitate  Oold.  Copper,  or  Bwa 

Sample  6d.— Tbaoob,  108,  Gt.  Jacksoa-street,  MaacBeater. 

Laoquers  for  Metal,  any  shade  supplied,  used  ooUi 

staad  haat  to  460  Pahr.    Sample,  above. 

Stains  for  Qlaaa,  exact  imitation,  lasts  yean,  iB 

Sampls  post  free,  0d  — Tkaodb,  above. 


Stocks  and  Dies,  sjrew-plates  warranted  qualitiri 

aew,  all  sixes,  extraordiaarily  lew  pricea.— SCbtx,  Ball  Biag,  Birmiaf' 
ham. 

Fretwotkera  should  Smd  Stamp  for  Illustnfted 

Amaiear's  Tool  List  before  orde  ing  elsewhere.— Mars,   Bull  Biaf 
Birmingham. 

8.  Bottont,  Bleotridan,  WallingtoB,  Burrey.maa* 

fkctures  aad  sapplios  at  the  lowest  remaacrativc  prices  tbe  raUowii| 
appAratas. 

Aconmnlators  ftom  6s.  to  £3  per  oell;  Amnwtw 

aad  Voltmeters  bom  fie.  each,  post  fVee. 

Batteries,  Besistsnrw  and  InduotSoa  OoOa,  Chromii 

Aoid  aad  other  depolariasrs.    Dry  calls  of  tha  moot  approved  forms. 

Dynamos  ftom  16s. ;  MoCirs  from  10s. ;  QisHngs  ni 

other  parte  flrom  4e.  ap  #ards.    Warraated  '^ 


Ohklvanometers  of  All  Types,  j^laia,  li.  6L: 

aauuc.  As.  \  taageatst  10s. ;  miUiampdrsBMtsrs,  £1  lOs. ;  detectors,  CL 

Wheatatone  Bridges  from  6s.:  Bedstaaoe  Boni 

from  a  i  Staadard  Ohms,  Ss.  Sd.  Warraated  aocurato  withia  1  pi^ 
eeat. 

"  The  Dynamo :  How  Made,"  7th  edition,  la  N. 

poet  fr^e  j  •*  lUectrioal  laaUumsat  Makiag  for  Amalears,"  ds. 

"  Bleetro-Motors :  How  to  Bbtks  andHsV 

USBD,"  8s.  i  *«  Electric  BoUs  aad  aU  Abont  TboB^"  8a. 

"Bbuukffement  of  Blectrio  Uffht  InstaOir 

TioMs,"  Ss. ;  •'Electroplator's  Haadbook,"  beat  book  oa  thsis^ 
Ject,3s. 

All  the  Above  from  S.  Bottona,  WaUiaglH. 

Barrey.    Writa  for  f^ll  lists,  poat  fk«e,  l|d. 

Ohlasiers'  Diamonds.— Lazgeat  stock  ia  Loadasli 

select  froos,  da.  6d.  upwards.    Postage  extra.— Balaw. 

Diamond  Points   for    aU   kinda  of 

writiag^  raiiag,  aad  oeratehiag,  ttom  Is.  Sdv— Bslaw. 

Diamond  Tnminr    Tools    for  teaing 

wheels  aad  taraiag  hard  stool,  Ae.,  tnm.  Co.— Balow. 

Diamond  Drills   Arom   Is.    Od. :  dzill-atodk  oi 

postage,  Is.  Sd. ;  bob  drill-stock  aad  postaga,  Ss.  10|d^— Bslaw. 

Diamond  for  Lapidaries,  diamond  apailBl* 

chiaa  riveters Woods  aad  ToosaaiaT,  M,  ^eaear  stisiu  Qsi^* 

well,  Loadoa. 

Manchester  Electrical  Storea- — BairTLn  iij 

Co.,  IT,  Mewton-straet.  Bells,  Colli,  Wiroa,  Pittoaga.  BsSti* 
cheapest. 

Minerals.— Large  collection  to  be  olaared  fronlk 

dux  ,  named,  free.— Nil  bulls.  Photographer,  Kedrath,  CatawiB. 

Bratsflnishinff,   Taming,   Ornamental    WroaiM 

Iron  Work,  Polishing,  Lacquering,  dte.  Model  work  ciecatst  * 
tpecial  defiKQk ;  aIso  eaperiinraial  work  Materials  for  veactlM 
nbh'B  ironwurk  kept  by— Waltfb  Anpaaaa  aad  Oa ,  fa,  Ls^ 
Belgrave- street,  Belgratia,  Loadoa. 

Extraordinary  vJue  \  -Fifty  paekcta  Plowor  Sssdl 

showy  kinds.  Including  pnis  aster,  is.— T.   EiCM&BDa,  Cr 
street,  Uaferd. 


184 


ENGLISH  MEOHANIO  AND  WOBLD  OF 


rCE:    No.  1418. 


April  22,  1892. 


this  inil  depend  upon  the  movement  given  to 
the  flcrew  of  the  eocentrio  frame  imderthe 
gmdjEuioe  of  the  micrometer  screw,  which  is 
actuated  by  the  milled  head  shown,  and  has 
ten  divisions  on  its  collar.  Supposing  the 
eccentricity  to  be  four  turns  of  tne  screw — 
that  is  forty  divisions  of  the  micrometer  head 
— and  that  it  is  desired  to  convert  the  circle 
into  a  right  line,  the  flanfi^o  is  also  moved 
eccentric  forty  divisions  by  means  of  the 
adjusting  screw,  shown  on  the  face  of  pulley, 
upon  which  a  winch  hand  is  temporarily 
plaoed  for  the  purpose  of  rotating  it. 

Series  of  elbpses  in  anv  form  between  the 
straight  line  and  the  circle  may  be  described 
by  reducing  the  eccentricity  of  the  flange. 
Thus,  supposing  the  tool  and  the  flange  to 
be  both  placed,  as  just  mentioned,  so  that 
the  tool  describes  a  right  line,  then  by  shift- 
ing the  flange  Ave  divisions  at  a  time  and 
describinc^  an  ellipse  at  each  new  position, 
a  series  of  seven  will  be  produced,  gradually 
advancing  from  the  right  line  to  the  circle. 
Any  other  number  of  divisions  may  be 
adopted  in  the  same  manner,  the  spacing  of 
the  divisions  of  the  flange  and  of  the  micro- 
meter screw  being  so  arranged  that  by 
moving  both  an  equal  number  a  right  line 
always  results. 

Series  of  concentric  ellipses  are  produced 
by  adjusting  both  the  flange  and  the  micro- 
meter screw.  The  radial  action  of  the 
flange  has  the  efPect  of  placing  the  ellipses 
oblique  to  each  other,  instead  of  parallel, 
and  for  this  reason  some  compensation 
motion  has  to  be  introduced.  Captain  Ash 
compensated  the  obliquity  by  shifting^  the 
dividing  plate  of  the  latiie  a  proportionate 
quantity.  Subsequently  the  spmdle  was  ex- 
tended through  the  square  stem  of  the  ap- 
pliance, and  a  graduated  disc  flxed  on  the 
end  of  the  spindle  was  employed  in  adjust- 
ing the  compensation. 

A  more  convenient  and  accurate  arrange- 
ment for  this  purpose,  the  suggestion  of 
Henry  Perigal,  F.B.A.S.,  is  that  shown  in 
the  drawings  consisting  of  a  worm-wheel  and 
tangent  screw  movement.  This  tangent 
screw  is  rotated  by  a  winch  handle,  and  has 
a  micrometer  index  so  divided  that  the 
movement  indicated  by  one  division  exactly 
oompensatos  for  the  obliquity  produced  by 
moving  the  flange  one  division.  Therefore, 
to  insure  parallelism  of  the  ellipses,  it  is  only 
necessary  to  shift  the  tangent  screw  the  same 
number  of  divisions  that  the  flange  has  been 
shifted.  This  tangent  screw  movement  may 
also  be  employed  to  give  to  the  ellipses  any 
angular  position  that  may  be  required ;  and 
as  the  woim- wheel  has  150  teeth,  it  follows 
that  37 ^  turns  of  the  tangent  screw  wiU 
place  any  of  the  figures  at  right  angles  to 
their  former  positions. 

The  train  of  wheels  for  producing  ellipses 
consists  of  a  wheel  of  48  teeth  flxed  to  the 
end  of  the  spindle,  gearing  with  one  of  24 
teeth.  On  the  same  axle  as  this  latter,  and 
fixed  to  revolve  with  it,  is  one  of  36  teeth, 
gearing  with  another  of  36  teetii  fixed  to 
the  stem  of  the  eccentric  cutter.  The 
accompanying  illustrations  show  this  train 
of  wheels. 

For  producing  four-looped  figures  the 
train  of  wheels  is  changed,  and  the  relative 
velocity  of  the  eccentric  frame  is  doubled. 
This  is  done  by  removing  the  wheel  of  36 
teeth  from  the  stem  of  the  eccentric  cutter, 
and  replacing  it  by  a  wheel  of  24  teeth, 
and  a  wheel  of  48  teeth  is  placed  on  tibe  axle 
with  the  one  of  24  teeth  in  place  of  the  one 
of  3G  teeth.  This  combination  causes  the 
eccentric  frame  to  revolve  four  times  to  one 
revolution  of  the  pulley,  and  thus  describes 
a  four-looped  figure.  The  adjustments  of 
the  four-looped  figures  for  eccentricity  and 
position  are  effected  in  the  same  general 
manner  as  that  described  for  elliptical 
figures. 

The  foregoing  general  description  of  the 
purposes  to  which  this  appliance  is  appHc- 
ahle,  and  of  the  znefbod  of  usiz?^  it»  ^orm  a 


fitting  introduction  to  some  particulars  of 
the  method  of  constructing  it. 

Glandnff  at  the  drawings,  the  upper 
figure  on  uie  right  shows  an  elevation  of  the 
eUipse  cutting-lrame  complete.  To  the  left 
is  a  view  of  its  face,  and  in  the  lower  right- 
hand  comer  is  a  view  of  the  tail-end.  The 
sectional  view  of  the  complete  appliance 
shows  the  general  construction ;  to  the  left 
is  a  view  of  the  face  of  the  pulley  with  the 
flange  removed.  The  square  stem  is  made 
of  steel,  and  has  a  flange  and  round  nose  at 
one  end.  It  is  bored  through  to  receive  the 
steel  spindle.  The  eccentnc  frame  is  shown 
from  all  sides — back,  section,  front  side,  and 
end  views  being  given.  The  tool-holder, 
which  forms  part  of  the  eccentric  frame,  is 
further  illustrated  apart. 

The  square  stem  may  be  taken  in  hand 
first.  It  is  forged  to  the  shape  showu,  and 
requires  to  be  properly  annealed  before  com- 
mencing to  work  it.  The  square  part  is 
made  to  fit  the  tool  receptacle  of  the  slide- 
rest,  and  a  hole  is  bored  completely  through 
it,  as  the  sectional  view  shows.  The  nose  is 
turned  true  and  cylindrical  to  form  a  bear- 
ing for  the  bushing  on  which  the  pulley  is 
fixed  ;  a  hardened  steel  bush  is  aavisable, 
and  with  this  the  nose  of  the  square  stem 
does  not  need  to  be  hardened,  an  item  of 
importance  when  the  work  is  being  done  by 
an  amateur.  The  whole  process  of  boring 
through  a  square  stem,  and  all  the  processes 
incidental  to  it,  have  been  described  so 
minutely  in  a  previous  paper  that  any 
further  allusion  to  this  part  of  the  cutting- 
frame  would  be  needless  repetition. 

The  spindle,  which  passes  through  the 
square  stem  and  carries  a  toothed  wheel  on 
one  end  and  the  worm-wheel  on  the  other,  is 
also  made  from  a  steel  forging.  The  large 
flange  near  one  end  serves  to  confine  the  end 
motion  of  the  revolving  pulley.  Close 
behind  the  flange  the  stem  is  larger  than  for 
the  remainder  of  its  length.  This  is  in  order 
to  allow  it  to  be  bored  out  and-  threaded  to 
take  the  screw  which  fixes  the  toothed 
wheel  on  its  end.  The  tail  end  of  the  spindle 
is  also  bored  up  and  threaded  to  take  the 
screw  shown  just  below  the  words  "worm 
wheel"  on  the  drawing.  Externally  it  is 
made  square,  and  the  worm-wheel  is  fitted 
on  to  this  part. 

The  frame  which  carries  the  tangent  screw 
is  fitted  on  the  tail  end  of  the  stem,  and  held 
by  two  screws,  two  pins  being  used  to  steady 
it.  In  the  lower  right-hand  corner  illustra- 
tions of  this  part  are  given,  that  on  the  left 
showing  a  small  part  of  the  end  of  the  square 
stem.  This  frame  is  made  of  brass  or  gun- 
metal,  to  correspond  with  the  material  used 
for  other  parte.  The  tengent  screw  is  made 
of  steel,  and  the  cap,  shown  fixed  by  two 
screws  on  the  top  of  the  frame,  is  fitted  so  as 
to  confine  the  lengthwise  motion  of  this  tan- 
gent screw.  Shoulders  are  provided  at  each 
end  of  the  bearings  with  this  object. 

The  spindle  should  be  fitted  m  the  square 
stem  so  that  there  is  no  shako,  but  yet 
enough  freedom  to  allow  the  spindle  to  be 
rotated  by  means  of  the  worm  wheel  fixed  in 
its  tail  end. 

The  disc  which  forms  the  face  of  the  pulley 
is  also  made  of  brass  or  ^unmetel,  to  corre- 
spond with  other  parte.  This  disc  has  a  large 
boss  on  one  side,  as  may  be  seen  in  the  sec- 
tional view.  The  entiro  surface  of  this  disc 
is  turned  true  and  smooth,  and  the  boss  is 
bored  out  to  receive  a  thin  steel  tube,  which 
is  driven  tighUy  into  the  disc,  and  is  ground 
to  a  good  fit  on  the  nose  of  the  square  stem. 
A  nmley  having  three  y-gvooveB,  and  made 
of  hard  wood,  is  fitted  on  the  disc  and  fixed 
by  two  screws,  the  heads  of  which  are  shown 
in  the  two  views  of  the  face  of  pulley. 

To  produce  the  best  results  in  the  con- 
struction of  this  pulley,  the  disc  is  first 
roughly  turned  true  all  over.  Then  the  boss 
is  bored  out  very  smoothly  to  receive  the 
hardened  steel  collar.  The  method  of 
making  such   a  collar  has  also  been  de- 


scribed in  ever^  detail  in  a  pretious  ^m^t- 
The  collar  is  driven  in,  and  it  is  then  ground 
out,  first  with  a  load  grinder  and  emery,  and 
after  with  a  brass  grinder  and  oilstone- 
powder.  The  wooden  pulley  is  turned 
roughly  to  size  and  shape,  and  is  fitted  on 
the  discs  and  fixed  by  the  two  screws.  Now 
the  whole  is  mounted  on  a  mandrel,  and 
turned  true  and  smooth  whilst  running 
between  centres.  13y  these  proceedings  the, 
ultimate  truti  of  the  pulley,  &c.,  is  assured. 

The  pulley  is  then  fitted  on  the  nose  of 
the  square  stem,  and  the  whole  properly 
adjusted  to  run  smoothly,  freely,  and  with- 
out the  slightest  shake.  For  the  proper 
lubrication  of  this  bearing  an  oil  channel  is. 
made  along  tho  top  surface  of  the  nose,  and 
a  hole  may  be  drilled  through  the  top  part 
of  the  flange,  through  which  to  introduce 
the  oil.  Frequently  in  the  central  part  of 
the  nose  a  wide  but  very  shallow  groove  is 
turned,  so  that  tho  collar  does  not  touch 
about  the  middle  of  its  length.  The  object 
of  doing  this  is  to  produce  a  better  fitting  at 
the  two  ends,  though  curiously,  and,  of 
course,  quite  erroneously,  it  has  been  said 
that  its  effect  is  to  diminish  friction.  The 
necessity  of  extreme  accuracy  in  the  fitting 
of  this  bearing  will  be  appreciated  when  it 
is  understood  that  the  wholo  mechanism  of 
the  ellipse  cutting-frame  is  built  up  on  this 
revolving  disc. 

The  wheels  used  to  convey  tho  motion 
from  the  pulley  to  the  eccentric  frame  form 
the  gauge  for  determining  the  next  stop, 
which  is.  the  location  of  the  stud  on  which 
centres  the  flange  which  carries  the  eccentric 
frame.  The  teeth  in  these  wheels  may  be 
32  pitch — that  is  to  say,  may  have  32  teeth 
per  inch  diameter.  This  gives  as  the  distance 
between  each  pair  of  wheels  —  namely, 
48  +  24  and  36  +  36,  in  both  cases  equal 
72  teet^— as  being  l^in.  Therefore  the 
hole  to  receive  the  stud,  on  which  the  two 
intermediate  wheels  rotete,  is  very  carefully 
centred  at  l^in.  from  the  axis  of  the  disc. 
In  a  matter  of  practical  application  it  is 
perhaps  wise  to  determine  by  experiment  the 
aistance  between  the  centres  which  best  suite 
tho  gears  to  be  employed,  and  then  to  mark 
this  distance  on  the  face  of  the  pulley. 

As  the  distance  between  the  centres  of 
those  wheels  must  depend  on  the  dimensions 
of  each  wheel,  it  is  always  a  question  to  be 
decided  by  the  ciicumstences  of  each  case  as- 
they  arise.  Some  wheels,  nominally  alike  in 
piteh  and  number  of  teeth,  will  be  found  to 
gear  to  the  best  advantege  nearer  together 
than  others.  This  difference  being  often 
caused  by  an  alteration  in  the  form  of  the 
teeth.  The  epioycloidal  form  of  teeth  rcc^uires 
great  accuracy  in  tho  adjustment  of  centres, 
whereas  the  involute  form  of 'tooth  allows 
quite  a  large  margin  of  variation  within  the 
limits  of  satisfactory  working. 

The  flange  shown  in  the  left-hand  comer 
may  be  dealt  with  next.  For  making  this  a 
casting  of  brass  or  gunmetal  is  obtained,  the 
shape  of  which  is  shown  by  the  front  and 
side  views ;  it  is  a  plate  somewhat  triangular 
in  form,  with  a  substential  boss  projecting 
from  the  middle  in  one  side.  This  flange  is 
levelled  on  ito  flat  side,  clamped  on  a  face- 

Elate  so  that  the  boss  runs  fairly  true,  and 
ored  through  so  that  it  may  be  mounted  on 
an  arbor  and  turned  on  both  sides.  After 
boring  through  it  is  quite  advisable  to  take 
a  roughing  cut  over  the  exposed  part  of  the 
casting,  which  will  be  held  more  firmly  on 
the  face-plate  than  it  will  be  on  the  arbor 
to  which  it  is  intended  to  be  transferred. 

When  the  flat  side  has  been  turned  true 
and  smooth,  the  edges  may  be  trimmed  into 
shape  by  filing,  and  the  position  of  the  stud- 
hole  determined  as  nearly  as  possible.  Thia 
hole  is  bored  tiirough  and  carefully  broached 
smooth  and  to  size.  A  chuck  with  a  flat  face 
is  Uien  prepared  with  a  central  pin  turned 
quite  true  and  to  nicely  fit  the  stud-hole  in 
uie  flange..  ^1^  is  held  on  the. face  of  the 
chuck,  and  fhe  slotted  arc  is  drilled  through 
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ia  a  twk  tbaX  ia  coDitcuitly  leoaiiic^  ix>  fitton' 
wonk,  «ad  oal  b  for  ths  izeiclM  of  lome 
Judgment.  Tb«  ideal  taeteniag  ia,  at  coane, 
a  turned  bolt  in  *■  drilled  or  broaohed  hole.  If 
parti  kre  futened  together  in  this  fHhioa, 
there  ean  usTer  be  any  alaokaning  or  working 
loow  of    the  pacta  relstivel;  to  each  other. 


I  to  have  a  feir  tamed  bolts  in 
Urt4  bolee,  and  a  few  tlaek  botti  in  tail  holea. 
The  tamed  bolts  suffloe  to  preaerre  the  work 
from  working  loose,  while  the  nie  of  black 
bolts  in  oaeC  hole*  effeota  a  oorresponding 
Monomj.  A  third  method  !■  to  have  all  bolts 
Uaokand  all  holes  cast,  whioh  is  theaheapest, 
bnt  the  leagt  satisfactory. 
When  fitting  brackets  with  drilled  holes  to 

elated  woik,  the  brackets  are  held  np  bv  hai.d, 
I  light,  or  sinng  ia  chains  or  ropes  if  heavy ; 
and  when  thsir  positions  are  Szed,  they  are 
alampcd,andthebolt-hclea  drilled  both  throogh 
^a  feet  ot  the  brackets  and  the  plate  to  whioh 
they  have  to  be  attached  ;  or  it  alreadj  drilled 
fit  uie  foot,  then  oartied  throagh  the  plate.  If 
holes  are  oast,  then  a  podger  b  inairted  in  one 
of  tlia  hoUs,  to  pnll,  and  hold  the  bracket  in 
place  with ',  or  a  drift  is  Inserted.  Then  the  posi- 
tloo  of  tile  bracket  is  tested,  and  other  holes 
drilled,  or  existing  holes  opened  oot  with  a 
broaeh.  There  ie  this  graat  odTantage  of 
braaohing>,  that  when  boles  overlap  one  another, 
on  the  oompletion  of  uecsFsary  adjastments, 
the  broach  being  pnt  throngh  makes  them  fair 
In  biaoket  and  plate,  and  there  is  no  need  to 
file,  or  drift,  or  ttress  the  material,  or  to  have 
bad  slop  fitting  between  bolts  and  holes. 

A  large  proportion  of  holes  are  drilled  by  the 
fltten,  or,  rather,  by  the  fltteis'  laboorers,  at  the 


benob,  and  npon  work  in  ooaree  of  ereotion,  and 
this  even  thoagh  there  are  plenty  of  machioei 
available.  The  reason  lies  In  the  nsoessity  for 
adjastment  of  parts.  The  position  of  many 
holes  oanaot  be  fixed  nntil  after  certain  adjast- 
ments of  dimensions  and  centres  have  been  made 
iooonrse  of  fitting  and  erection,  tod  then,  when 
the  positions  of  the  holrs  have  been  lettled — the 
work  being  partly  fitted  or  erected — It  Is 
cheaper  to  drill  the  hoUs  by  hand  in  place, 
than  to  take  work  apart  and  carry  it  to  the 
drilling -machine,  or  to  take  it  bodily  tj  the 
machine.  Besides,  haad  -  drilling,  especially 
whendoneby  labiarera,  is  not  so  ooetly  ss  it 
might  seem,  especially  in  the  csFe  of  hales  net 
more  than  about  an  inch  in  diameter.  Any- 
how, there  is  of  necessity  a  lot  of  snoh  hand- 
dritling  and  broaching  also  done. 

The  uenal  method  by  which  bolai  are  drilled 
at  the  work  bench,  snil  in  work  in  course  ot 
ereotion,  is  by  the  "John  Bn'.l."  Ths  drill- 
preas  ii,  of  course,  q'lite  unsuitable,  being 
died  ;  the  '' Archimedrnn  "  drill  ii  not 
powerfnl  enoQ^^  .  portable  drills  aie  used  foe 
lome  olasiM  of  ^fffiif  i  but  Sot  the  majority  of 


drilling  done  by  fitters,  it  is  tha  "  John  Bnll 
whioh  is  nsed.  This  is  rigged  np  in  varion 
ways,  aooording  to  the  position  of  the  holes 
that  have  to  be  drilled.  The  oommonest  method 
ia  shown  in  Fig.  123.  A  bar.  A,  having  a  stout 
foot,  B,  at  a  right  angle,  is  held  last  to  the 
work  with  a  damp,  C  The  sliding  bar  D  is 
pinched  at  a  snitable  height,  to  receive  the 
thmst  ot  the  drill  B.  There  are  shallow, 
ooonter-ennk  holes  in  the  underside  ot  this  bar, 
into  any  one  of  whioh  the  oonioal  end  a  of  the 
drill-splndle  enters.  Tha  tnmiog  ot  the  nut  F 
with  a  bit  of  wire  through  a  small  portion  ot 


a  revolotion,  gives  the  neoeasary  feed  to  the 
drill :  which  is  operated  with  the  ratohet  lever 
O.  The  lever  is  moved  front  right  to  left  in 
the  direction  of  the  arrow  throngh  a  portion 
of  a  revolution — abont  a  third  or  a  foorth  of  a 
circle,  for  outting, — the  ratchet  inclosed  in  the 
boss  H  patting  the  drill  round  to  a  oorrespond- 
iog  amonnt.  In  taraing  the  lever  back,  from 
left  to  right,  the  ratohet  click  does  not  operate, 
but  simply  slide*  upon  the  ratohet  teeth.  After 
about  three  or  tonr  of  these  alternate  forward 
and  baokward  movements,  the  nut  F  is 
tightened  again  for  feed,  and   ths  operations 


the  pillar  would  be  provided  wiu  a  foot  like 
that  in  Fig.  130  for  alamping  to  the  plate,  and 
the  arose  am  and  drill  arranged  for  drilling 
into  the  edge  of  the  work.  Holes  are  sometimes 
drilled  in  boiler  thells  by  fastening  the  pillar 
with  a  chain  encircling  the  boiler,  if  there  are 
no  holes  in  the  shell  available  tor  screwing  the 
foot  of  the  John  Bnll  to. 

When  holes  have  been  drilled,  it  ia  cns- 
tomary  to  face  oft  so  much  area  around  the  holes 
aa  will  he  covered  with  the  nnts  or  washers. 
When  the  entire  surface  of  work  has  been 
faced  this  is  not  neoeesary  ;  bat  it  is  done  on 
all  roagh  castings,  or  on  forged  work,  unleea, 
indeed,  the  work  la  of  a  very  cheap  character. 
Without  this,  rough  faces  are  seldom  true 
enough  for  the  nuts  snd  washers  to  bed  evenly 
upon,  one  frequent  source  of  inacoaracy  being 


the  taper  whioh  is  given  to  patterns,  osnsing 
the  washers  and  nuts  to  grip  only  upcn  one  lids 
ot  their  holes,  producing  a  tendency  ta  strip  the 
thread.  The  operation  ot  facing  is  termed 
"  arboriog."  When  it  is  done  in  the  drillinn 
machine  a  oonoterbore  is  employed  ;  bnt  ths 
fitter  at  his  work-benoh,  or  during  the  erection 
ol  work,  does  a  good  deal  ot  arboring  to  vave 
taking  asunder  heavy  parts,  or  parts  already  fixed 


to  the  maohinee.  He  nses  a  tool  like  thai 
ia  Fig.  131.  It  consists  eimply  ot  a 
mandrel.  A,  like  that  for  boring  holes,  c 
a  tacing-cutter,  B,  held  in  place  with  : 
wedge,  C.  The  mandrel  in  inserted  thro 
hole  the  faoe  of  which  has  to  bearbored, 
cutter  ia  pulled  up  to  ila  work  by  the 
After  one  or  two  revolutions  of  the  r 
and  cotter,  usiiig  a  wrench  for  the  | 
fitted  over  the  square  end  a,  the  nut  t 
turned  through  a  small  portion  of  a  revi 
and  the  mandrel  rotated  once  or  twLc 
the  cutter  taking  off  a  few  fine  sorapin 
time.  The  reenlt  ie  that  the  face  ia  ma 
fectly  tme,  and  at  an  exact  right-ang 
the  hole.  i 


aXOLOGY  FOB  SIUBSNTE 


Ohapter  XZTII.— The  Trlaaalo  S^i 

THB  next  system  encountered  in  our 
from  below  upwards  of  the  gei 
systems  ie  that  known  as  the  Trisesic. 
we  start  upon  the  detailed  descriptiol 
the  student  ia  advised  to  look  b 
Chapter  XVI,,  in  which  is  given  th< 
ot  Syetems.    A  reference  to  that  will  sh 


Fio.2oe. 

on   passing    from  the    Permian 

Trlaasia  we  are  passing  from  those  i 
groaped  tt^ether  as  Palteotolo  to  these  g 
togeUier  as  Hesosoic 

A.  Dkbivatioh'.— The  name  Triassic 
Trias,  is  derived  from  the  fact  that  !□  Qi 
this  system  presents  three  very  marked 
tions.  Tra,  three.  Although,  as  I  have ; 
ont  more  than  onoe,  the  names  for  geo 
systems  and  formations  are  in  most 
derived  from  some  special  attribute  not 
nrily  universal  throaghout  the  syate: 
particniar  name  of  Trias  ia  'perhspa,  e 
this  understanding,  rather  open  to  qi 
For  it  is  only  in  Qermany,  and  nowhere 
the  vast  range  of  the  Triaisio  eystom,  t 
three  formations  whence  the  name  ci 


found.  On  the  other  hand,  the  alte: 
3  sometimee  engeested  of  New  Ked 
I  ia  littie,  if  at  all,  better.  The  De 
syatom  has  (see  Chap.  XXHI.).  the  hj 
Old  Bed  Saudstone  fairly  applied  to  it 
the  converse  title,  Kew  Bed  Sandstone, 
certainly  have  to  include  the  Permian  as 
the  Triaseic  system.    Following,  theref< 
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K  videl;  tpread  in  the  leUtioaH  between 

N  two  syataiai  tbmn  in  any  other  geological 

nlitfan,  kQd  pointi,  probabtj,  to  great  lapse  of 

Hat  between  the  depositiona  of  the  two,  »ncl 

tDpeat  ohangea  in  the  way  of  elevation  and 


dmarioa. 
B{Mking{ 


king  geoenlly,  the  tooIcb  of  thig  aystem 
it  of  variegated  nanditonea  ;  thellf  lime' 
Mn*  (not  present  in  England)  ;  marls,  not 
107  rioh  in  oaloinm  carbonate  ;  ihalss, 
loMre  limestone. 

Iba  igneons  rooks  of  the  Triae,  like  those  of 
As  Fennian  strata,  are  not  Inter -strati  Sad, 
Mtooonr  in  d;keB,and  in  ernptiva  misaea  that 
■nafoned  their  waj,  more  or  leas  rertioallj, 
tbgngh  the  strata. 

L   (^petition,  —  The  oomposition   of    the 


m  will  be  bati 


TlBLB  XX. 
Tablx  op  the  Taussic  System. 
^>       Foniutfon. 
Bhatle  or  Penarth.. 
b^erorUpps 'l^doOft." 


r  mUdia  J  ™"t-    Notoecoiiing 
BiHUH.  J     j^  England, 


..  contain. 
iog  many  shells  Qmiufial,  a  abell).  Tht 
Eenper  or  oppermost  ot  the  three  veiy  typical 


tin*  I BM  the  phiaae  "  New  Had  Saodatona,"    The  seooDd  division,  or  Hnaobelkalk,  Is, 
tbtt  mmt  be  nnderstood  to  be  applied  to  the   name  implies,  a  limestone  (,laU!,  lime),  cc 

runtlu  and   the  Triaseio.      Another 'rather   '-"    ■--"-     '         '   ■    -    -'^-■"■ 

Ban  tMdinical  name  ii  aometimes  applied  to 
tbMe  two  ooujointlT.    That  ia  the  name  Poiki- 
Htie.    wounXoc  (poikiloe),  variegated  ;  becanee 
tl  tlw  vkriona  cotonn  of  the  sandaCone. 
B.  What.  (1)  5(nMlMr«.— The  lower  Triasaio 

noks  lie  tmoonformably  npon  the  npper  Per- 

tntn.    This  nnoonformity  ia  mote  marked  and 


forms.<ioila  lahee  its  name  from  tha  presoDOe 
in  iC  of  copper  ore,  Eci/itr  is  tho  Qerman  fi 
copper.  Finally,  the  Rtiictic  beds  are  named 
from  their  conxidemble  development  in  the 
KhiKtian  Alps.  They  are  alao  foiiod  at  Peoanll, 
Dear  Cardiff.  It  is  haidiy  necea^ary  to  point 
OQt  Co  the  atudenl  how  artifloiaL  and,  perhaps, 
Bomethiog  more  than  artificial,  the  name  ot 
Triaa  becomes  as  soon  as  it  ia  leoognieed  that 
the  Rhsetic  formation  ie  an  integral  part  of 
the  system  now  under  conaideration. 

The  lowest  diviRJon  is  of  variegated   sand 
stones,  the  next  of  shelly  limebtone,  the  nex 


of  aaliferoas  marleand  grits  ;  the  oppermoet  of 
limestone  shale  anil  grey  marls. 

In  Fig.  206  is  shown  a  section  ot  rooks  ir 
North  Worcesterahira,  It  shows  rooks  belong 
ing  to  the  three  snccetsive  systems— namely, 
the  Carboniferous,  C,  to  the  right  of  the  fignre  ; 
the  P  rmian,  P,  next  to  the  left;  and  the 
Triasaio,  LUB.  L  represents  the  lower  or 
Banter  sandstone  formation  ;  U  repreaente  the 
Dpper  or  Eenper  formation  ;  B  represents  the 
Rhaetic  OT  Penarth  fotmatioD.  This  diagram 
shows  the  fact  already  noted  that  the  middle 


HoBchelkalk     formation     U     wanting   in 
England. 

The  Triasaio  ajatem  is  so  widely  diSosed,  so 
defined,  and  ao  important  in  England,  in  spite 
of  the  abaenoe  of  the  Mnsohelkalk,  that  it  will 
■  e  well  to  show,  with  the  help  ot  Table  XXI.,  a 
ttle  more  in  detail  its  oompoeition  as  far  as 
Ingland  is  oancerned. 

T^ULG  XXI. 

Tbb  TstASSic  Ststui  IK  Esauss. 
Syiteni.  Formations.  Oronps. 

'  /  Bad_  marl,    while    •andstonea, 


I«kin( at theM,  from  below  upwards, the' 


with  ro^-satt. 
I  WhiteaaridstonsaO 

'  Soft  red  sandstona. 
.  Lower  { Quart*  oonglomerate. 
I  Soft  red  uodrtone. 
All  that  Is  necessary  by  way  of 


itar-stauaa), 


to  this  tabls  is  to  state  thst  in  connection  with 
the  upper  formation  the  reversal  of  the  order 
of  the  sandstones  and  mLcl*  in  its  twogronpi 
Is  intentional.  The  intention  la  to  bring  ont 
the  fact  that  in  the  lower  group  of  the  nppar 


these  last,  because  of  the  pecniiar  appeaianWi 
resembling  that  of  watered  silk,  presented  by 
the  beds  of  them. 

C.  Wherk.  1.  Europe,  a.  The  British  laUi. 
(u)  England.— First,  let  us  remember  tbAt  the 
middle  division  of  the  Triasaio  system  does  not 
oconr  at  all  in  this  oonntry.  The  stodent  nsinK 
his  Bamsay  irup  or  his  Beynolds  atlas  will 
see,  as  I  said  above,  that  Ute  Triasslo  rooks 
occupy  a  very  definite  and  a  very  oontinamu 
area,  althongh  some  patches  of  the  system  are 
to  be  seen  detaohed  from  the  main  body. 
Beginning  down  in  the  sonth  and  west,  from 
Gimouth  the  system  runs  throngh  Davonshtra 
and  Somersetshire,  not  extending  in  either  of 
those  counties  to  any  very  great  width  from 
west  to  east.  As  it  nins  through  Dsvonahira 
the  Trias  sends  an  arm  out  westwards  to  Oredi- 
ton  and  Hatherleigh  There  are  outlying 
patches  also  of  the  Trias  in  Bridgewater  Bay 
and  in  the  estuary  and  valley  of  the  Serem. 
The  main  body  of  thu  system  rune  throngh 
Worcesterehire,  Warwicluhire,  and  Leiceettt- 
ahire  to  Xottingham  t:>wn.  By  the  way,  it 
comes  npon  the  Clent  Hills,  3}  mjlea  aoaUi-eaat 
of  Stonrbridge,  on  the  eeatem  border  of  Wor^ 
ceatershlre.  On  its  way  also  throngh  then 
Midland  counties  the  Trias  Fends  an  arm  round 
the  south  of  the  Itlidland  coalfields  betwem 
Coventry,  Shrewsbury,  and  Derby,  that  vorka 
weatwanj  throngh  Staffordshire  to  Cheahire, 
the  shores  of  the  Mereey,  and  the  ooaat  ot  Lan- 
cashire aa  far  north  as  Moreoambe  Bay,  Ba- 
tnraing  again  to  the  main  body  of  the  syitem 
at  Nottingham,  we  traoe  it  thence  northwards 
throngh  Yorkshire,  by  way  ot  Darlington  and 
Stockton,  to  the  mouth  ot  the  Teea.    Finally, 


the  northand  to  the  west  detaohed  fragmmti 
ot  the  Trias  are  found  in  the  lower  part  ot  the 
valley  of  the  river  Eden. 

(ii.)  Wales.  The  ODly  place  In  the  princi- 
pality of  Wales  where  this  aystem  ia  expoaedia 
in  the  valley  of  the  river  Clwyd  in  the  county 
of  Denbigh. 

(iii.)  Scotland.  Triassio  rocks  appear  Ytrj 
little  on  the  aartaoein  Scotland.  OaTefeirIii( 
the  geological  map  of  Scotland  to  ba 
fonnd  at  the  end  of  Beynolda'  Qeological 
Atlaa,  it  will  be  seen  tbat  thaaa  rocks  only 
appear  in  tha  basin  ot  the  Solway,  in  patchea 
on  the  weatem  coaat,  in  aome  of  the  western 
islands,  and  in  one  deSnite  patch  at  Iioasle- 
month  in  Elgin. 
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Othoomw  <Fig.  114,  Chapter  XX  )  Bat  the 
Balemnlte  diifen  from  Othooems,  In  ttut  im 
flhuabeied  ahell  ii  nithia  a  proteotive  gnud  of 
oUoaiemu  matter,  G,  Yig.  S17.  Tha  giwrd  is 
extended  at  the  front  or  upper  region  of  the 
*lwU  into  a  <«t  ponioa  known  aa  the  psn.  P. 
The  ohambeted  portion  of  the  ■hall,  P,  Fig. 
317,  Is  known  aa  the  phragmacone.  ifpa-fita 
(phragma),  a  partition.  In  Pig.  2!7,  A,  19 
•hown  %  leatoration  of  the  onttle- fish -like 
animal  that  probabl;  inhabited  the  Beleomlte. 

Paciing  now  to  tlia  great  inb-kiogdom  of 
Vertebrate,  before  oonaidering  the  apeci&l  le- 
nuuna  of  partioalar  cUaaca  it  shoald  be  noted 
that  a  great  part  of  theae  remuins  are  iu  the 
form  of  footprinta  in  tha  roolc^.  Theae  fooC- 
ptinte  are  known  technically  b;  uamea  that 
And  in  iobnitee.  iyui'.'  (iolmoi=},  a  footstep. 
When  theae  tootprinta  are  aappoted  to  be  thoae 
of  liiard-like  or  reptilian  animals  geaersUy 
^ey  are  called  Bauroidiohniten.  Some  o(  thtM 
Are  oertainly  feund  in  the  Tiias.  When  the 
footprinta  are  tinppoaed  to  be  thoae  of  birds, 
they  are  called  oraithichnitea.  opnc  (oroi"), 
»  bird.  It  ia  very  doubtful  whether  any  of  tha 
footmarkinga  in  thia  ayatem  are  of  thia  oharac- 
ter,  Wban  the  fuotptintj  are  aappoaed  to  be 
tboae  of  qoadrupeoH,  and  tkeretore  to  be  those 
of  animala  belonging  to  the  highest  olaas, 
Hammalia,  they  are  called  tetrapodichniCes. 

Of  lbs  claag  Fiacea  we  Sod  remains,  more  or 
len  complete,  of  the  Dipteronotna,  Fig.  218. 
Tliia  fiah-fessil  takea  ita  name  from  the  two 
Sua  on  its  back,  c'l^-  (dig),  two ;  impou 
Ipteron},  a  wing  ;  t'luTuf  {aoto-.],  bauk,  Beaidea 
thia,  there  are  teeth  remaina  of  fiahba  auch  ai 
Hybodns,  Fig.  313.  »,Jue  (hnboa),  a  hnmp. 
AnoUier  tooth  form  ia  Aciodat.  atpos  (akrof), 
■nnunit.  The  form  Palieoaiacoa  (Fig.  :>0u, 
Chap.XXVl ),  which  ia  met  with  in  the  Permiaji 
■Jttem,  resppeara  here.  Theae  are  Ganoidei, 
Slanmobraaohii,  or  Teleoalei,  Bot  one  form, 
CaratoduB  (hom-tootb),  ia  also  met  with,  and 


Table  XXII.  I  hare  grouped  together  theae  fonr 

taulb  xxn. 

O^DEGA    OF    RgPTffT.Ti  ■ 

Claaa.  Order.  Example. 

fLaeertilia...,  Lizard. 
n™»iii.  Jfphidia  ....  Snake. 
^'P'^ichalonia....    Turtle. 

\  Crooodilia   . .    Crocodile. 
The  Reptilia  met  with  in  the  Trian,  however, 
do  bot  in  all  caaea  oome  ouder  any  one  of  the 


In  Fig,  223  u  ahown  a  true  liiard  nnuin 
found  in  tluB  ayatem,  and  known  aa  the  Tatar- 
peton,    TlieBret  pare  ot  thi*  name  haa  bean 


une  of  thU  foasU  tooth  is  dno  to  the  fact  thai 
K  11  difflcnlt  to  decide  whether  thia  fossil 
WDDga  to  the  ata»  of  Eahea  or  to  a  highei 
»■.  ixBus  (iohthnf),  a  flih.  There  are,  how 
^,  undoobted  teeth  and  nndoubted  foot 
^^  ■■  *ell  aa  other  remaioa  belonging  tc 
ut  Amphibia  and  the  Reptilia.  For  the  laal 
ana  in  kbit  ayatem  we  meet  with  tht 
fteih  of  the  Labyrintbodonts.  In  Fig 
«1  one  of  tbeaa  teeth  ia  represented,  an<i 
uFlg.  2«1«  a  magnified  Tiew  oE  a  tranavarac 

'  ntioB  of  tha  tooth,  that  at  once  explains  tht 
*««inical  name.  Certain  very  remarkable  foot- 
Pnita  alto  appear  that  belontr  to  an  animil 
tUih  waa  a  member  of  thia  Labyrinthodool 
order  oE  the  olaaa  Amphibia.  In  Fig.  Tli  these 
notprinli  UO  represented.  From  the  hand-Iik« 
*WMr»Dca  of  them,  the  animal  to  which  the; 
WttdMhaa  been  called  Cheirotberium.  x"l 
(akiir),  a  band  ;  a>y,  (ther),  a  wild  bea^t. 
Iha  gieat  elaaa  Ueptilia  is  relatively  eiceed- 

.:n|ly  wall  zopreae&ted   in   the  Triassic  looka. 

T  &li  elaH,  M  it  ie  known  to  us  at  the  pieaent 
dVihaafonr  ordera  :  tJia  Iiacertilin,  or  liaird 

-*«an  (Uonta,  a  liiard) ;  tbe  Ophidia,  01  snatcsb 
Mil,   ft   anake} ;    the    Chelonia,    or    toitln 

iUUnw,  «  tattle)  ;  and  the  Crocodilia,    In 


four  orders  just  given.    Some  of  the  mrnt  pi 
talent  forma  belong  to  the  extinct  order  knot 
OS  Deinosauria.   Siw.n:  (deino^),  terrible.    Th- 
aeem  to  have  been  huge  animalB,   ceing  their 
hind  feet  mainly    for   progieasion,  and  wiih 
comparatively  weak  forefeet,    With  their  foot- 
marks there  ia,  in  many  caaea,  an  intermediate 
longitudinal  morkiog,  that  appears  to  repre- 
the  track  of  the  tail. 

Jueot  theae  forma  ia  known  asPalxoaanrut. 

the  ancient  lizard.     It  ia  only  repreaented 


ti  THj  oloaelj  alliad  to  tbo  mnd-Ssh  of  Queetu- 
lui(t{Fig.2Iilfl).  Thia  belooga  to  the  bigheat 
<n  the  fiah  ordera.  Dipnoi,  so  called  beoauat 
tbaj  breathe  in  two  ways,  by  giUa  and  bj 
l«a(a.  noil  (pnoe),  breathing. 
.  PtMlQg  from  the  Pisces  to  the  claae  above 
JA,  to  the  Amphibia,  thern  is  a  oarioua  tooth- 
iwb  known  ua  Saarichthjs  (Fig.  3^0).    Thi 


byitsteetb.  Another  is  RhynchoaanrDa.  whose 
skull  ia  shown  iu  Fig.  223.    'purx's  (rhanchoa), 

Theoodontoaanrua  is  another  form  of  thia 
same  extinct  group.  It  derives  its  name  from 
ihe  sheath'like  nature  of  ita  teeth,  Cijoi 
Ctbeke),  a  eheath.  Fig,  223a.  Thia  order, 
Demoaauria,  appears  to  have  been  intermediate 
between  t^e  Beptilia  and  the  division  of  the 
higher  class  Avoa  or  birds  to  which  the  ostrich 
halongs. 

Vut   another    rxtinot    order    of   reptilt 


explained  above  ;  and  aa  iflirfrav  (erpetoa)  la 
the  Greek   for  reptile,  the    Telerpeton  is,  of 

inrse,  an  ancient  lizard  reptile. 

The  highest  order  of  Reptilia,  that  ia  the 
Crocodilia,  is  here  met  with  tor  the  first  time. 
Some  of  ita  forma  appear  to  be  allied  to  tha 
~  '  osanis.      Pbytosaurua,     whose    tooth    U 


ibown  in  Fig.  220,  and  ita  aknil  in  FIgi.  22T 
and  228,  ia  an  example  ot  theaa  forma. 
Apparently  it  waa  u  plant  feeder :  henca  ita 
name,  ^urnv  (phaton),  a  plant.  On  the  other 
hand,  the  form  Slagenolepia,  repreaentad  by 
scales  and  bones  (the  soales  are  abown  in 
Fig.  22!l)  appears  to  have  been  an  all;  of  the 


true  croQodilea  of  to-day.    itraiam  (atsgon),  a 
drop  ;  le/ii),  a  soale. 

The  highest  class  but  one,  that  of  Ares,  does 
not  appear  to  be  repreeeoted  in  the  Triaa.  Bnt 
the  highest  class  oE  all,  the  Mammalia,  nniiuet- 
tionably  ia  represented,  in  the  npper  formation 
and  in  the  EfaxCio,  In  th°sa  have  been  found 
the  teeUi  and  jaw-bones  of  aa  animal,  probably 


repreaented  in  theeo  rocka.  That  ia  tbe  order 
Dicynodontia,  an  order  that  appears  to  have 
been  intermediate  to  the  Lacertilia  and  the 
Crocodilia,  The  order  takea  ita  lame  from  the 
two  dog-like  teeth  that  are  found  in  the  skulls 
of  these  fossil  animals,  'uuic  (knon),  a  dog. 
Fig.  224. 


a  quadruped,  and  probably  inaeot-cating.  - 
baa  recsived  thanameoEMicroleates.  Figs. 230 
and  231  represent  the  tranaveraa  and  vertical 
view  of  iM  teeth,  fiucpoe  (mikroa)  little;  X^rrijc 
(lestea),  a  robber.  Further,  eome  remaina  ot  aa 
animal  allied  to  Aliorolestea,  bnt  diatinot  from 
it,  have  also  been  enrountered.    This  haa  been 
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etllad  Dromallieriniii.  Spoficc  (diomoa),  ■  ma- 
iling ;  Clip  (tbei).  »  wild  beiut.  Both  thesa 
aoimklB  appear  to  belong  to  the  loweat  diTision 
of  the  clue  HAimtuIi& — a  divieion  known  aa 
tiuManapi&likor  ponohed  animals  Imartupiiin, 
K  poaeh),  to  whioh  the  kangaroo  and  oppoaiam 
kiM  belong:. 

B.  How. — The  nnoonf  onait;  that  was  noticed 
eulfer  between  the  Permian  and  the  Triaeaia 
rooks  meani  great  lapse  of  time,  daring  nbioh 
we  know  litUe  ot  what  ooonrred,  ioMmnoh  ai 
we  ba»e  no  very  clear  eyidenee.  Nor  can  we 
know  how  long  that  lapse  of  time  waa.  We 
can  only  opine  (Aat  the  Catboniferona  beds  were 
(nbieoted  to  immenie  prewnie  and  denudation ; 
thu  Uie  CaiboniteniaB  Limestone  ot  these  beds 
WM  ezpoeed,  and  valleje  cut  through  it ;  tbat 


ern  the  Devonian  stiata  were  also  laid  bare 
lititon  the Triaado  werelaiddown.  It  ia  almost 
nnfllmii  to  nr  that  as  these  two  lower  sjatemi 
■nSsied,  the  Fermian  ajatem  \jing  abote  them 
mut  have  anSered  still  more. 

Aa  to  the  poaition  of  things  in  Enrope  daring 
Uw  nianio  tune,  the  evideooe  pointa  to  a  great 
onntJnwtal  epooh  in  Northern  Eorope,  and  in 
tka  Unltad  Statoa.  To  lakes  either  inland  or 
flllad  with  braokUh  water  as  far  as  the  Lower 
TriiuHle  timea  were  oonoemed— salt  lakes  as  (ar 
M  the  Upper  were  oonoerned.  The  great  maBsea 
of  salt  met  with  In  this  svatem  are  probably 
dna  to  the  eraporation  of  tne  wateia  of  large 


lakes  that  had  no  ontleta.  The  Alpine  rooks 
appeal  to  be  the  sea'^inifalentaof  these  inland 
laCea.  At  the  same  time,  in  other  parts,  rivers 
whoae  waten  were  maoh  obarged  with  iron, 
wen  bringing  down  aediment  to  quiet,  ahallow 
■eas,  and  npon  the  mnd  -  banks  of  thexe 
rivers  and  seas  the  sreat  Vertebrate  animaU 
moved  to  and  fro,  and  left  tbsir  footprints  to 
be  dried  into  fossils  by  the  ^nn. 

F.  Pbodocts.  Swidatonea  for  building, 
gyptnm  or  oaloium  snlphate  (CaBO,) ;  alabaster, 
wmih  is  a  form  of  gypiom  ;  foller's  earth, 
which  ii  ohemicallv  a  aUioate  of  alnmininin  ; 
nea  ot  oopper,  lead,  and  oobalt.  Bat  by  far 
tlia  moat  ohantotaTJatio  prodaot.  and  perhaps 
the  most  nsefol,  of  the  Triasaio  system,  is  sal  C. 
Cheat  beds  of  thia  are  fonad  in  these  rocks.  In 
Twoesterjhiie,  for  example,  there  is  a  ) 


nwk.salt,  the  one  80ft.,  the  other  100ft.  thick, 
with    some    30ft.    thickness    of  olay  between 

The  soil  of  the  Trisaric  rocks  Is  rich  and 
fertile ;  the  rooka  themselves  are  near  ooal  and 
iron  mines.  From  both  these  oansea  the  anas 
over  whioh  the  Triassio  rooks  are  laid  bare  ace 
areas  of  popnlons  towns. 


■^t  district,  which  has  Droitwioh  as  its  oeutre, 
and  in  whioh  the  salt  occnrs  only  in  springs 
and  wells.  There  are  In  Woroeetershire  no  Mdt 
minea.  The  same  obtains  at  Nantwioh  in  the 
i  Cheahire  salt  district.    On   the  other 


A  LASyS  WOBK-TABLS. 

IT  is  beooming  more  oommon  nowadays  tor 
ladies  to  do  a  great  deal  more  work  at  home 
pertaining  to  their  own  dressmaking,  partly  on 
account  of  many  having  taken  to  learn  the  art 
of  catCingKint,  and  partly  tor  eooaomy'a  sake, 
so  that  a  suitable  work-table  for  anob  parpoaee 
is  not  oat  of  plaoe  ;  and  probably  some  amateni 
might  care  to  make  one  for  either  "his  sisters, 
bis  cooaina,  or  hia  aunts  "  ;  or,  better  still,  for 
his  wife,  by  whom  it  would  most  probably  be 
maoh  appreciated.  The  work-table,  aa  shown 
in  Fig.  1,  has  many  advantagea  in  its  favour  ; 
when  the  flaps  are  down  it  oooupiee  very  little 
space.  It  has  Ave  drawers,  the  centre  one 
lieing  of  fair  size,  for  holding  any  unfinished 
work  or  large  paper  patterns  ;  the  other 
drawers  being  intended  for  the  many  articles 
nsed  In  ladise'  work  too  nnmeiona  to  mention, 
bnt  for  whioh  ample  room  will  be  found  in  the 
drawers.    When  the  flaps  are  up,  the  top  forms 


mat 
hand. 


id,  at  Northwioh,  also  in  the  Cheahire  dis< 
it,  the  salt  is  dnr  ont  in  the  solid  form  from 


for  ordinary  work,  and  is  light 
well  as  strong. 

The  tftble  is  2tt,  Sin.  long,  with  flaps  121u. 
long,  making  in   all  Ut.  6in, ;   width,  ISin. ; 


snitable  wood  to  nse  In  making  it,  althongh 
other  woods  oan  be  nsed,  according  to  the 
discretion   of   the   amateur.      Fig.  2   gives  a 

Eeneral  idea  ot  the  framework,  and  the  follow- 
igis a  detailed deeoription of  its manutactare. 
The  legs,  of  oooree,  oome  first ;  theee  are 
l^in.  sqaare,  tapering  to  jin.  square  at  tiie 
bottom,  the  t«per  to  oommeuoe  12in.  from  the 
'  I,  the  whole  length  being  2tt  3in.  The 
-1  and  back  are  SJin.  deep,  of  wood  Jin.  Ihiok, 
ana  are  ll^In.  long  when  fitted,  the  baok  26iin., 
and  the  same  depUi  and  thiokness  as  the  sideai 
These  are  mortised  into  the  legs,  Jin.  being 
allowed  each  end  for  the  tenons,  whioh  are  ain. 
leas  in  width  than  the  sides  or  back,  lin.  being 
taken  off  eaoh  end.  These  having  been  oare> 
folly  fitted,  they  shonld  be  laid  aside  till  the 
other  parts  are  made. 

Fig.  3  shows  a  partition  between  the  oent.rs 
and  end  drawers,  of  whioh  there  are  two.  The 
three  top  drawers  are  Sin.  deep,  the  lower  ones 
4Jin.,  then,  allowing  |^in.  tor  the  thiokness  ot 
the  top  rail  A,  and  Jin.  each  for  rail  B  and  the 
bottom  C,  the  partitions  will  be  »Jin.  high,  ot 

tin.  wood,  and  muning  the  depth  ot  the  frame. 
t  is  essential  that  in  nsing  sot c  woods  or  long- 
grain  woods,  that  the  grain  shonld  mn  h^- 
Eontally,  bat  to  obviate  having  a  orme-gnin 
showing  at  the  front,  a  piece  ot  wood  is  glned 
to  one  edge  with  the  grain  vertical,  and  tUa 
forms  the  front  Csee  Fig,  3).  Two  slote  are 
then  ont  In  eaoh  partition  to  reoeive  rail  B, 
and  its  back  Tail,  Sin.  deep,  JIo.  wide,  or  laUier 
under,  so  that  the  raU  will  fit  well.  A  rebate 
]tn,  mnning  back  3in.,  is  out  on  the  top  of  eaoh 
partition  to  take  the  top  rail  A,  which  shonld 
be  flush  with  the  top  ot  partitions.     The  top 
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anioh  to  be  done.  I  belisve  that  thg  gnnding 
attXJmient  foi  tlie  eugiue  lathe  isnot  jei  appre- 
ontnl.  uud  not  enough  and  on  tool-work.    This 

Jiii  o(  tLe  work  U  nijcegaary  man;  timee,  aa  in 
iTdsniii;!  the  toolB  tha;  Bomatimss  change  their 
ibBpe  and  size,  uid  to  produce  itccnrate  work  the; 
ihould  br.  i^uud  to  size  after  haiileniDe.  For  an 
ineifisn^ve  attadimeut  thej  cumot  be  oeiitaa  far 
laefulnegg,  mid  with  a  ten-  wheels  of  dilTarent  HizeB 
ind  ^3ide3  of  emery  a  great  viriet;  of  work  can  be 

Par  temperiDg  emaJi  tools  lliars  >sem«  to  be 
BtAhiiif;  mr^re  oonTcnient  thao  the  Biiu«ii  burner 
m  aitj  oi  ita  moit  *ppn>Ted  faima;  it  u>  a  handy 

•  B.  rnrti,  a.  CoLriK.iD  tie  Jm-rfoiw  .Virhlii!,!. 


be  followed  ;    there   is  'nothing   arbAiuy   ia  iti  wa*  t^e  desired'end. 

In  chasing  thrssds,  esnedally  nnal]  inside  threads,  

^VBoinrou^i^l"iS'e"le"di^^'Sa"ve'?ir^™  ANDBRSOS'S   IMVATED  BAIL 

are  ciasing.  aad  even  when  the  work  is  of  fairly  THIE  illuitration  represents  a  form  o( 

lurge  diameter  there  is  apt  to  be  a  miranderstandiDs  -*-     railwny  coaitructiuu  and  method  of  i 

that  sometimes  CEiuses  trouble.     Unless  the  work  u  pulsion  designeil  to  permit  o(  conTenientI 

large  enough  for  you  to  get  iuaide  of,  thsre  is  no  latiog  the  speed  of  the  car,  while  the  arrai 

real  certaiQty  as  to  the  fib^pe  of  the  thread,  and  as  is  euch  as  to  redut^  friction  to  a  minimm 

to  wheUier  it  ia  sharp  on  the  bottom  or  aot.     This  improremeot  hai    been  patented  by  lit. 

is  annoying,  to  u;  tbe  least,  and  espseiBllyso  when  Anderson,  o(  Blonburg,  Montaoa.  Cronbet 

the  work  is  of  b  particular  nature  ;  in  such  ease*,  I  porttd   at  the  upper  end  of  posts  carry  • 

haTe  found  conaidera'ila  rolief  by  the  nee  of  a  small  outer  end  a  riiil,  preferably  of  T-shapis, 

mirror,  taken  intemilly  by  the  walk,    Tliere  are  extending   from   oue  crossbeam  to  anotl 

two  n<r?B  tor  the  small  mirror  in  this  connectiou—  forming  a  cautinuoug  traek  of  a  aiogle  rail 
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roluuied  red  witli  an  >iiili(i«  d<B  vL;!:!!  djin  zi 


SL  tulm  (I 


rill  of  the  port.  Oa  the  nilt  travel  i;;raaved 
pullni,  joonalled  io  hkagen  pivotally  connected  at 
tbiii  low  end*  with  tlie  top  of  a,  car.  each  huigar 
•!«>  hsTing  ■  mall  pallsj  esgacing  thn  under  ode 
ol  the  rail  to  preveot  the  car  from  jumpiDK,  uid 
then  bnoB  wttatj  piUle;>  to  eag^e  the  ruil  it  one 
ofth«mainp^jabr«akB.  Itudedi^ied  Unit  the 
oar  ahall  In  driTan  hj  a  motor,  prsteniblf  actuated 
bj  derttiof^.  In  ewh  end  of  the  cor,  each  motor 
nUlnsg  propelki  whe«b.  The  propeller  ah&fU  aie 
■0  Ht  aa  to  nare  a  alishtl;  littiuft  tendency  upon  the 
«ar,  vhatabr  the  friction  of  the  pulleys  will  be 
ndooad  M  th«  eu  movee  forirud.  Tue  ipeed  ia 
la^dlatad  bj  diffatant  adjiutmenti  of  the  faui  or 
Vmga  of  the  piopellei  whaula.— &-i':i(r^i  .i'liM-mii 


THE   PAPyaOTIKI.- 

rpHIS  prooeia  haa  been  ntiaed  pipjrotin',  i 
X.    •  modi&caCiDn  of  Csptiii    "       '    ' 


'      iSuatioa  bdng  obtained  aioipl;  by  a 

4m|*.    Tlie  tntitfcs  paper  bdng  in  d[re 
"■    ■ttthanentiTe,  tbe  leaolti ■'-' 

■■  thoae  by-  procaawa  irhoi' 

Md,  while  we  mme  uegatira 

>£■  pnnt,  platinotype,  or 


d  of  photo- lithograuby  named  papyrutfpe 

ipaciallr   adapted  for  the  repiiuluction  a 

■4i**t*iB  half-tone,  audi  oi  orchiteutunl  draw 


It>    I 


■Aoda  ef  bait-toDfl  photo -lithufiraphy 
tnrfW  oan  b«  taken  m  ^say  mk  for  tranafar  t 
taaor  line,  diieot  from  any  negatire,  howeve 
1am,  without  tlie  aid  of  a  medium,  the  znia  o 
mibtiqa  bdng  obtained  aimpl;  by  a  chemici 
lEroct  ooutac 


iesi. 


i  tTAnater  toi  zinc  o 

of  manipulation  ii  aa  folloirs:  An; 

floated  ou  ji  batli  composei 

ohloriJo    0 


d  pwer  la  floated  o 
(Xaaon'e  fl.he),    1 


MM  wlllunit  bobblea. 
IhtBMt  la ooatad  twice  with  the  above  solu' 
k,ma  aad  fluatad  in  a  2J  uei  cent,  •oluti.'u  o: 
fcllanalii  of  potaab.  It  u  then  dried  io  i 
IWiMlliill  «f  ar  Fahr,  The  film  will  take  ahou 
kakoon  to  diy,  and  in  thia  atate  will  keep  foi 
niH.  Thapaperiaveivhygiometric,  :indmiutb< 
1^  In  a  dij  place,  when  required  tor  uao  it 
Mdd  b*  a«MitW»d  by  floating  or  imnieTsiDe  in  e 
Mk  of  bidunmate  <»  Dotaih,  I02. ;  chloride  ol 
potasaium,  100,;r.  ; 
«  doae  in  the  d^rt 

Iha  laBV,  aftec  aeDaitiiing,  ii  diied  in  a 
b^lMlliiia  of  Ttf.  and  in  a  dark  room.  When 
^^HiiMEpaMd  midar  any  halt-tune  negaliva  in 
la  tMamxj  prinlaug  frame.  It  U  preterubte  to 
Jm  ht  luligU,  aod  for  negative*  of  mediiun 
Mi^  •■  mpoenie  of  three  miuutea  is  required, 
W  tM  •spoann  will  vary  aoooiding  to  the  daaaity 

*"* Htb.    Tbs oomct time  o(  eipoiurocan 

bj  looking  at  the  print  in  the  frame. 
ga  appeara  on  the  tranafer  paper  of  a 
U  turn  ookni,  on  a  yalloir  groond,  tho  tranafer 
llMfldadtr  P*i»Ml.  It  ia  put  into  a  bath  ot  cold 
Mtv  taw  uoat  Ian  minutea  until  the  lolubia 
■htna  hM  takai  up  ita  luU  <]uiutilv  of  wnter, 
■■  tokKi  ant,  plaoed  on  a  flat  pieoa  of  stone, 
fkm  or  liBO  plate,  and  the  auitace  dried  with 
iMbi  i^M.  The  notion  of  the  light  baa  bceu  to 
■te  to*  pvta  to  which  it  hai  penetrated  through 
ta  mflUr*  partly  ituoluble  aud  at  the  aame  time 
■■ibiid;  a  bud  tranafer  ink  is  uuiv  uaed,  cjra- 
|bH<<  vtaita  virgin  was,   ^9^. ;   ateuiae,  ioz. ; 

IhaM  mm  ■altnfl  together  in  n  cruciUe  dvpt  a 
~*Jii  Jil.  I  "  tb«m  are  added  4l.2.  of  chalk 
lMh|li>.  and  the  niztnre  reduced  to  lh«  con- 
IkHTolecaiB  with  agariu  of  tur]<-)utine.  A  soft 
t>M  Ii  Mliiliteil  with  thia  mixture  -.mi  rabbed 
■i^nw  «M  aapeaed  paper  (in  this  ataee  the 


nature  ot  the  groin  can  be  beat  seenl.  An  orJioary 
letter-preas  roller,  made  of  "  Acme  *'  cimiioaitiou, 
chari;ed  with  a  little  ink  fioui  the  iuldup-qUh,  ia 
then  paiaei  over  the  tiaostor,  cauiing  the  iuk  to 
adhere  firmly  to  the  pocti  aSuctod  hr  the  Ui{bt.  :iii  1 
remiving  it  from  tho  parta  unoo'ecf  upon.  It  will 
be  found  that  with  practice,  rolling  sloVFly  rind 
carefully  as  a  letterpr<>ii.i- printer  would  hii  form, 
the  ink  will  be  i-omoved  by  the  roller  accjriliug  tu 
the  action  that  haa  taken  place  by  light,  learui^ 
the  ahadowa  fuUy  char)!i,'d  with  ink,  aud  tke  hiKtt 
lights  olmoat  clear,  the  result  beiui.'  a  grained 
transfer  in  greu;  ink.  The  tranafer  is  next  put 
juto  a  weak  bath  of  toouiu  and  hichruccale  of  potatiL 
far  a  few  minutea,  aud  whoii  taken  out  tha  aurptua 
bclutioD  ahoutd  be  carefully  dried  olF  botneen  clean 
aheets  of  blotting-paper. 

The  tranafer  ia  buDj;  up  to  drf.  and  when  thi-- 
rouf-hly  dry,  the  whole  -jt  iho  atill  acniitive  sii-face 
ahould  be  eapoaed  tu  light  fur  abi''it  twj  miuutea, 
A  weak  lulutiou  of  oioli.:  a>nd  or  pho9uh->ii;  add 
for  ziai;  should  be  uied  for  damp:u)(  the  traii9f«r 
(about  t  in  IDOj,  and  this  ahould  t>j  apptivJ  i-j  the 
bock  ot  the  tranafer  with  a  »tt  sp-'ng  -.  After  it 
haa  beeu  damped  about  four  times  it  ihi^uld  be 
cJtrslully  put  tietween  claiu  abi:etd  0:  I'.uttinff 
paper  aud  the  surplus  moialura  rcnivvcJ.  Aco!d 
poliahed  alone  ie  then  aeC  in  the  preu,  and  oflei 
ercrjlhiug  ia  ready  the  tranafer  19  pla^eJ  ou  the 
atoua  and  giulled  tluouKh  twice,  the  atone  or  aciapHr 
is  then  reversed,   aud  a|;aio  the  ti;iuiif«r  i>  twiL'j 

C'led  through,  A  mjdL'rite  prea^'iru  and  a  hard 
king  sheet  ahould  he  uied,  care  heiu^  taken  not 
to  inureaie  the  pnaaure  attar  the  Srit  pull  through. 
The  tranafer  ia  taken  from  the  at^'ue  without 
darapiug,  when  it  will  be  foucid  that  the  iuk  haa 
left  the  paper  clean.  Gum  up  the  atone  i: 
usual  way,  but  it  poiaihla  let  the  tr.mafur  n 
a  tew  hours  before  rolling  up.  Do  not  waah 
with  turpentine,  and  uae  middle  vornisl:  tc 
dowu  the  iuk. 

It  should  have  been  mcntione.1  thai  va  . 
degre<:i  ot  flneueas  of  graiu  can  be  ^ivcu  to  the 
tranafer  by  adding  a  little  more  terridcramdo  of 
potaaaium 'in  the  ■euBitiaiug  solution,  aud  drying 
the  transfer  paper  in  a  higher  temperature,  or  by 
heating  the  papor  a  little  before  eipoaure,  or  by 
adding  a  little  hot  water  to  the  cold-wuter  bath, 
after  the  trAutter  haa  been  fully  eipJieJ  ;  th-i 
higher  the  temperature  ot  the  water,  the  Cuorser 
the  gr,iin  will  be.  Tue  fluer  grain  is  belt  suited  to 
negatives  from  nature  when  a  consider jKe  amount 
at  detail  haa  to  ba  abown. 

The  coarse  grain  ia  best  tor  aubjfcls  in  mono- 
chrome, or  Ijrge  nagntivcs  frjm  nature  or  arclii- 
tacture,  kc,  where  the  detail  is  not  so  small. 
Cren  from  the  finer  grain  aevi'rai  hundred  copies 
:au  be  pulled,  as  many  as  1,200  having  bcju  puLIcd 
From  a  single  transfer,  and  this  one  would  have 
[iroduced  agreat  many  more  it  required. 


kalhajBdMdbTli 
WkHtMUMgaap 
kACHnookni,  s 


TIHI;;  making  of  a  thormomoter  may  be  cit 


lie  »rt  of  tbermumeter  mode,  Wi 
lemely  seneiti»e  and  minutely  accurate 
luaigned  fur  scientific  uses  great  Citre  i 
hey  are  kept  in  stock  for  montlis,  ao 
reara,  to  ba  compared  and  recampared 
aents  that  ore  known  tu  ha  r      ' 


tuy.     Lut  >o 

node  rapidly,  though  always  cnreiully.  The  method 
ii  mBiiufacturehaiitteeDaoByiittiuatiaed  witLJuafew 
ears,  that  the  very  cheapest  thermometer  should 
lOt  vary  more  than  a  fraction  oi  a  decree  from  the 
srrect  point. 

Whether  the  thermometer  is  to  be  charged  with 
lercury  or  olcuhol,  whether  it  11  to  be  niuuii»ii  iu 
.  frame  of  wood,  pressed  tin  or  brass,  the  proceaaii 
ubstantiolly  the  sune.  Marcory  ie  generally  used 
sr  scientihc  instramenta ;  bnt  moat  makers  prefer 
Icohol,    bcMiue   it   ia   cheaper.    TUe  a!i:,iiiol   ia 


fade. 

Tho  tbermomnfer  maker  buys  bis  g'!ai 
Icug  Mripa  from  the  gloES  {ai-'turies,  las  gian- 
blower  on  the  premises  cuta  these  tubes  tu  thi 
prcper  lengths,  and  with  hfs  gns  jet  and  blowpipa 
makes  the  bulb  ou  the  lower  end.  The  bulbs  on 
then  filled   with  coloured  alcohol,  and  the  tubes 

On  the  following  day  another  workman  hoUi 
each  bulb  in  turn  over  a  gns-jet,  until  the  coloured 
fluid,  i^  its  expansion,  OLlirely  Slla  the  tube.  It 
then  goee  back  into  the  hauda  ot  the  gls^hlowiir- 
Ha  ctoasa  the  upper  end,  and  turns  the  tip  hack- 
waid  to  make  ttie  little  glas^  h^x^k  which  will  bd^ 
keep  the  tuba  in  place  iu  the  jrjmo. 

Tike  tubes  now  rest  until  some  hundreds  of  (iLen, 
porhapa  thousands,  are  ready.  Then  the  process  of 
ganging  begins.  There  are  no  marks  whatavac  oai 
the  tube,  and  the  first  guide  mirk  to  be  made  ia  the 
freezing-point,  '.i'l'  V.  This  ii  found  by  plnnging 
the  bmbs  into  melting  snow.  No  ether  ther- 
mometer ia  needed  tor  a  guide,  tor  m'.':;inE  now 
gives  invariably  the  exact  freezmg-poi^t.  Thia  it 
*  '"  g  t«st  for  any  thermometEr  whoaa 
ly  ha  auspected.  But  melting  si 
0  be  had,  and  a  little  machine  iemt 
a  sausage  grinder  is  brought  into  use.  Tbis  m 
■layos  a  Uock  ot  ico  into  pirlicles,  which  auiiiren 
le  purpose  aa  well  aa  auow. 

When  the  bulba  h'lva  been  fong  enough  iu  ths 
lelting  snow  a  workman  takes  them  one  by  oar 
om  tuair  icy  bath,  aeixiog  each  one  so  that  his 
thumb  nail  marks  the  exact  spot  to  wbidi  the  flold 
has  fallen.  Here  he  makes  :>  scarcely  peroeptlUe 
mark  upon  the  glass  with  a  fiue  flle,  auj  goes  oa  te 

The  tubes,  with  the  fnf^ieg  point  marked  oa 
each,  now  go  into  tho  hauda  of  another  wi^kaun, 
woo  plunges  them,  bulb  down,  into  i  vsaeal  flllec 
with  wat^  kept  coustantly  at  (A~.  A  atondard 
IhenDometer  atiochad  tu  the  inside  ot  this  veael 
showB  that  the  tmngieniture  of  tb'  winter  ia  oorrwct. 
Another  tiny  file  scratch  is  put  at  I>1', 

Tbeo  a   third  wiirkmnn  plunges  the  bulbi  into 

lothorveaaelof  water, koptconBtaotly  at  nti'.  Thit 
is  marked  like  the  others,  :ind  the  tube  is  now 
supplied  with  these  (-uide  m3.rk<.  each  'ii-  from  the 
next.  A  small  tap  is  then  attached  to  eaihtube,  M 
which  ita  number  ia  written— for  owing  to  ana  void- 
able voriatioDa  in  the  bore  of  the  tube  eaili  ooe  vaiies 
slightly  from  the  othcn. 

With  it*  individuality  thus  establishe:),  tbs  tubst 
goea  into  the  bauds  ot  a  marker,  who  hts  iti  bulb 
and  hook  into  the  frame  it  it  to  occupy,  ..cd  nsltet 
alight  scratches  on  thu  frame,  correBpi:"j,,"- '- "-- 


uarka  on  tho  tu 


h  the  D 


thousands. 
The  frame,  whether  it  ba  wood, 


Thtfi 


iphu 

,1  tht 
rock  amid 


steeply  sloping  table,  exactly  in  the  posi'-iinmarkad 
for  J.  thermometer  of  that  aixe.  The  'i-'.  Li,  aud 
'.iC  marks  must  correspond  with  the  ic-uka  upui 
the  table.  If  they  do  not,  the  error  in  muLiug  ii 
detected  and  thefrnmeis  sent  bick  for  c  jTTootiou. 

A  long,  atraight  bar  of  wood  or  m°tU  cxteadi 
diagonally  across  the  t»ble  from  the  loT-^  ri({ht- 
hand  corner  to  the  upper  left-hand  c^rctr.  Uu  the 
light  thia  worka  npon  a  pivo',  and  on  the  left  it 
rests  in  m  ratchet,  whieh  lets  it  ascend  ■•!  deraond 
only  one  notch  at  a  tima.  That  nolch  mirki  ttie 
exact  distvice  of  two  degrees.  With  the  three 
scratches  already  made  for  a  basis,  tie  mofkai 
could  hardly  mdco  a  mistake  in  tho  de^Eik  if  he 
tried. 

The  marks  made  upon  tho  frame  or  case  are  all 
midaby  hand  with  a  eeomettic  pen  ani  l:.dii  iuk 
if  the  frame  is  of  wood,  and  with  steel  .U««  if  it  is 
»f  metal.  The  tube  bearing  the  C-irri^Fp-'iidiDg 
number  is  next  attached  to  the  tram?,  and  the 
thermioneter  is  ruady  fortha  muket  without  'urthat 
testing.  Some  makers  uae  only  two  gui^e-statka 
but  the  best  makers  use  three. 

tu  the  process  of  uuuifacturu  the  ordinary  ther- 
mometer gMa  thrciugb  tho  hands  o(  nine'eon  work- 
halt  ol  whom  are  often  girls  i^nl  w.-imuL. 
ot  tha  larger  cjnserns  in  and  near  X6w  llort 
produce  several  hundred  thiiusiud  aslrumeuta 
'innolly  and  on  every  one  of  them  tha  V'rchassr 
..»y  see,  if  be  looks  closaly,  the  tiny  file  Pirate h  OB 
theglisaat  32%  01 ,  and  'Jii'  marks,  or  s.,m3whece 
"-em,  as  different  markers  lue  ailfi:[eDt  pointt. 


DYNAMIC     INDUCTION    AT    SISS 

P3TEHTIALS  AND  raZttDSNCIES. 

ByPnor.  Elihu  Tiiosisosi.' 

IT  is  the  purpoM  of  the  present  wrltiieto  sup- 
plement the  ex|>erimsu!s  which  wtr3d»i':ribed 
bv  me  a  short  time  since  in  which  oondeasar  dis- 
charges at  comparatively  high  potentials  ware  aeed 
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tomdoeel^  djosmic  indoc 


femnlMd 
neapplic 


lag  a  nleotin  p&th  foi  mgh  frrqnsocy  diiichsrgm 
Imt  klraadj  bean  pointed  out.  So  alio  ths  BffecU  al 
tta  nw  of  Ttiying  numban  of  tunii  in  the  ooili 
1  ihown  ;  rffect*  which 


Ihui    -250 


WDkb  about  liu.  in  diameter,  snd  u 
mflj  oontiDuoiu  atnaiD  of  not  Im  than  '250 
Mr  ircond.  Tfame  uparki  an  blniah-vhito,  like 
L^den-ju  diicbai^ea.  and  are  aacampnniBd  bj  a 
Ind  rattle  or  roar.  These  fffeda  and  thsii'  bear- 
kftM  EntnlatiOD  vill  ba  tarthar  adverted  to. 
^ne  bowing  eipeiiment  ii  an  exceedingly  io- 
llraetiTa  one  aa  thovinR  ths  tueani  T  oh  fai 
•MalniiiK  a  balance  of  E  H.F.'s  or  >a1ectiTe  path. 
Two  ooila  of  heavy  wire  are  wound,  each  baviog 
Aont  12  to  15  tuna  more  or  len.  The  ooila  are 
Manted  by  ■  glaia  cylinder,  one  ooil  b«ing  in  the 
WtoJor  of  ttte  cylinder,  and  the  othei  being  woond 
vatiide  theieof .    CounectionB  are  made  aainFig.  1. 


two  layeri  of  tilk,  and  irpnn  (his  is  wound  oOO  turns 
nt  No.  26  cotton-ravor.'  d  cdra  in  one  layer,  with  a 
nit  thread  butwren  tbo  tumit.  Thin  larer  coveia 
abuQt  aOin.  of  tbB    lenjrth   of  the    pylinder.    The 

above,  as  will  ha  described. 

Tbs  primary  Pconn»ts  of  l.'ituiDi  of  a  conductor, 
ci)nipo»d  ot  firs  rather  heavy  wires  laid  aliiuf-iiile, 
and  the  connectiona  are  raaile  bv  canyinK  the 
---minali  outiida  at  C,    ksepinf;    tnam  about  "' 


L  ii  pnt  In  droai 
«>,  W  pnttini 
•oniiMfioD  with 
tfca  otb«  lamp  t«rr 


the  coilB  should  be  kapt  apart 

I,  aa  the  oatei 


apart.     The  wire  leaviog  S  don-uward  Roettuarod, 
whicb  rests  in  a  cup  in   the   ccatre  of  the  bottom 


[eaceut  lamp    haad  ot  the  barrel. 


.    .    B  end  ol  the  outar 

..  i  permit  condsnaer  diaehargei 

to  ba  jMLMad  throDoh  the  inner  coil ;  a  branch 
win,  0,  it  taken  from  i,  snd  ita  trea  end  can 
be  eoBDMtad  to  any  part  of  the  outer  aoO 
Muto  iDslnde  more  or  Jan  of  the  tmns  ot  the 
s«tn  ooil  io  ■  branch  with  the  lamp  around  the 
iHaarooa.  With,  say,  12  taina  in  the  inner  coil, 
^id  a  poirible  change  of  the  tiimi  of  the  outer  coil 
Imi  none  to  1.5  or  lU,  and  passing  condenser  dis- 
Aargei  ot«i  an  ait  Rap  at  J,  with  an  air  blast  play- 
BB  on  the  spark  to  prevent  eontinnoui  arcs  vhen 
''' ehargea  are   tamiibed  by  the  high 


ar  hH  btillianiT  accordins  b.  __. 
•■lar  coil  in  dm.  In  ajjply&ig;  the  n 
tt*  onts  ooil  ^  a  oartun  pamt,  there  ii  found  to 
baao  cwtMitpBtdDg  in  the  lamp,  and  on  passing 
ttui  win  MUkeiwaj  from  this  point  so  as  tomclnde 
^>ie  or  laaa  of  th«  outar  tumi,  the  lamp  is  lighted 
WU  a  gradoally  increased  briUianqr  ai  the  naatral 
poiat  is  noM  and  more  departed  from.  Of  coarse 
•«BRCtit  fndlMtor,  provided  it  reaponds  to  currents 
id  itiniiidTii  fniQiiriirt)".  may  be  sabatitDted  for  the 
iMlp.  nil  anarimant  ahows  in  tha  daareat 
■nner  the  fact  that  a  selectiTa  path  tor  the  dis- 
Aargaaof  higb  potentiab  is  obtained  in  adjusting 
tbe  laUliTe  nombar  ot  tnmi  in  ths  ont«r  and  inner 


espsaty  doea  not,  ■□  far  aahasyst been  dstermined, 
diitnrb  the  relstioos  toond.  It  is,  of  coune,  necea- 
mrj  that  ths  two  calls  be  well  insulated  from  each 
(4har,  and  thia  oan  easQy  be  dons  by  immeiaion  in 
oil  or  separating  them  by  ^loH,  hard  rubber,  or  the 

■  In  Fig.  3  is  a  barrel  of  labricatiug  oil,  an  oil  ot 
Ugb  Inanlating  qualities,  being  m  fact  a  liquid 
"-     The  top  of   B   is   open,   and   '-  "  — 


iu^MdU 


noMnad  the  primaij  and  sacondaty  coils  P  and  8, 

•uk  wDsnd  on  a  ptpar  oylindar. 

1  The  cylinder  on  wucti  S  is  wound  is  abont  3in. 


.  boa  a  rod  extandlog 
□own  inrougu  a  gian  cylinder  filled  with  oil,  wUoh 
dips  in  a  horizL^ntal  trough  of  oil,  T ,  Ihrouah  tha 
centra  □(  which  is  carriad  a  prolongation  of  this  rod 
to  conduct  The  diachargrrd  to  the  lower  discharge 
terminal  D'. 

The  upper  end  of  S  ii  treated  in  a  aimilaT  way, 
passing  up  through  a  cork  :n  a  glass  vesial,  such  ai 
a-a  inverted  bottis  with  tha  bnttora  perforated,  than 
horizontally  in  the  trough  T  of  oil  to  ths  sleeve  G, 
t>iroagh  which  a  hulJaw  brass,  D,  with  rounded  snds 
may  be  slid  up  or  down.  For  this  purpose  a  atriag 
and  pull^,  with  counterweight  W,  may  be  pro- 
vided. The  bar  D  should  be,  nay,  lin.  in  diameter, 
to  avoid  hcuih  discharges  from  its  sides,  and,  in 
(uct,  its  upper  end  should  be  covered  with  a  bottle 
of  oil  ot  have  a  lar^o  poliihed  ball,  otharwiae  lane 
brush  diachai^ss  will  pass  into  the  air  from  it.  By 
means  of  a  oondensar  connected  with  the  primary 
P  and  spark  gap,  with  a  blast  ol  air  blowing  aotaw 
the  gap,  the  apparatus  may  be  used  to  obtain  tiie 
high  potential  and  high  frequency  sparks.  The 
chargmg  of  this  condenser  is  from  the  secondary  ol 
a  high  potentid  indnctiou  coil  giving  about  1^,000 
Co  20,000  volts,  the  primuy  of  whTch  coil  is  fad 
from  alternating  cunent  mains.  Ths  condenser 
used  in  the  aipeiiments  consisted  of  Ifi  Leyden  jars 
of  about  a  gallon  eaoh,  which  was  all  there  was  at 
commsnd.  This  will  be  repUced  by  a  special  con- 
adapted  for  such  work.  The  discharges  for 
-ituiare,  aa  atited,  over  31in.  loD^,  and 
ice  is  the  maximum  that  can  ba  given  to 
. .  space  between  the  terminals  aa  the  appaiBtoi  ia 
conitiucted. 

The  power  ol  tha  discharge  is  exemplified  by  the 
ease  with  which  giasa  plates  are  punotured.  Heavy 
nine  or  even  oak^Kwrda  are  perforated  and  set  on 
fiie.  The  discharget  noorch  a  black  line  where  they 
pass  over  a  surface  of  wood,  and  soften  glass  where 
they  locate  themselves  in  paMing  over  sheets.  A 
■tick  of  wood  placed  between  the  terminals  and 
joining  them  is  splintered  and  torn  by  the  discharge, 
■nd  is  found  oovered  with  a  fur  ot  fine  ipUatns. 
Q-laaa  veaaels  are  ahattared  in  the  line  of  the  dii- 
chargea  and  inflammable  matter  ia  set  on  fire. 

Feihapa  the  most  beautiful  sifect  Is  obtained  by 
tha  Inastlon  of  a  plate  ot  glaaa  between  tha  «Iee- 
trodai  whan  separated  about  2iin.  If  the  glasa  be 
tUok  eaoiigh  to  radat  ^parfoifttion,  the  diidiBigaa 


le  apparatuj 


_^ it  and  pass  around  the  ed 

dudng  an  almost  indescribably  beautifi 
iipecully  in  a  feebly -lighted  room,  which  i 

be  minor  lamifications  of  the  spark  to  be  t 
The    induction    in    the    Bus    socondarj 

ipparatus  is  about  1.500  to  2,UD0  v»1U  foe  e 
which  would  give  750,000  to  1,000,000  i 
Tot  the  500  tarns.  But  on  accr>unt  ol  i 
ictioDS  absorbing   a  part  ot  the  dischai 

Gabable  that  Uie  efiective  electromotj 
tiveen  terminali  may  not  much  excaec 
'e  have  no  ready  means  of  meaaureman 

A  very  simple  and  insipensive  form  of  E 
for  obtaining  these  high  potential  disci 
shown  in  Fig.  2. 

It  coniista  of  a  wooden  trough,  the 
which  are  capable  of  holding  oil.  Its  part 
nailed  or    acrewed    together  in  the   oidi- 

ith  shellac  or  white  lead. 


ordinary  wire  heavily  insutated  wit 
and  wound  on  a  cylinder  3  of  paper  or  t 
covered  with  dr^  muslin  or  silk.    If  the  1 


with  a  condenser 


The  primary  must  bt 

T  and  a  spark  gap,  a 

being  charged  from  the  aacc 


high  potential  mduction 


sntly  made  of  two  bottles  with  the 
removed  and  oementad  together,  ot  a 
blown  glaa  vessel  may  be  umd  instead.  1 
is  to  hold  on,  and  cover  the  seoondarv  ten 
a  height  auiBcient  to  remove  them  tax  <a 
prevent  diachargai  nMsing  over  the  surfai 
oil  in  the  trongh,  which  ia  used  to  cover 
as  indicated.  The  discharge  tarminala  ^ 
up  and  outward  from  the  bottles,  and  tt 
are  obtained  between  them.  The  aim] 
oonstroctiOD  is  evident ;  a  trough  4tt.  long 
a  Ci^  capable  of  giving  a  spark  discharge 
By  eonplinB  Dp  two  such  boughs  in  ten 
elfeot  may  doubtless  be  doubled  it  required 
It  ia  important,  of  conne,  that  aU  con 
leads  from  the  oondmsar  to  the  primary  c 
be  as  short  and  as  free  from  selt-ind 
possible,  or  the  rate  of  oiallatlons,  on  > 
high  iuductioDS  demnd,  will  be  Isasened 
ellecta  be  weakened  to  some  extent.  The 
given  by  a  aeoondary  ooil  of  a  certain  a 
tDtna  depends,  of  oonrsg,  on  the  rapidity  of 
change  and  the  extent  of  such  change,  or  i 
dentftiea  of  field  attained.  The  greater  th 
of  tnns  in  the  prtmaiy  the  greater  will  bt 
atreogth  if  the  same  currant  fiowa  In  en 
Bat  mcreasing  tha  number  of  primair  to 
tha  onUlfttion  imtA  and  t^iwifmaiiM  gig  i 
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Tftlue,   and   m   diminithet  the  magnetic 
There  is  eTidently  to  be  selected,  tbere- 
eaoh  oondeDBer,  that  Dumber  of  turns  which 
•  the  highest  product  of  the  rate  of  change 
BXteut  of  change  or  maximum  field. 
Tiking  illustration  of  the  slowing  effect  of 
18  turns  of  wire  on  the  periodicity  or  rate  of 
it  may   be  mentioned  that  if,  instead  t  f 
the  condenser  discharges  through  a  coarse 
iw  turns,  using  the  spark  gap  and  charging 
ners  as  before,  they  be  passed  through  a 
ilated  cofl  of  many  turns  of  comparatively 
I,  the  discharge  rate  may  easily  be  brought 
w  enough  to  cause  the  spark  to  whistle 
th  the  souud  of  the  alternating  discharges 
iriodicity  used  in  the  charging  transformer, 
■oduction  of  a  well  made  iron  wire  core 
owers  the  tone  obtained.    It  is  conceivablfl 
ipprozimation  to  music  might  be  obtained 
u-k  discharges  sent  through  coils  of  such 
ductance  as  to  cause  the  rates  of  osdllatiou 
'  those  of  the  musical  scale, 
conduct  of  the  experiment  on  high  indue- 
lich  have  been  described,  one  cannot  fail  to 
9seed   with   the  capabilities  of  oil   as  an 
>.    The  perforation  :of  2in.  of  oil  between 
terminals  of,  say,  ^in.  diam.,  would  seem 
ad  a  potential  capable  of  causing  a  leap  of 
Ir.    It  appears  to  be  true  that  edges  or 
ader  oil,  or  embedded  in   any  insiuating 
are  effective  in  inducing  puncture  for  the 
sons  as  they  are  effective  in  discharging 
air.    They  act  as  electric   wedges,    aad 
ftte  the  dielectric  strains  upon  those  parts 
lulating  medium  directly  in  front  of  such 
edges.    Hence,  the  most  perfect  insula- 
wist  puncture  in  oil  or  air  demands  smooth 
of  as  large  diameter  as  possible.    This  is, 
,  a  different  matter  from  insulation  resist- 
•ower  of  resisting  leakage. 


8.  Flute   58 

9.  Fifteenth    58 

10.  Mixture — four  ranks   232 

1 1 .  Clarion  mixture— three  ranks . .  1 74 

12.  Contra  fagotto 58 

13.  Horn   58 

14.  Hautboy 53 

Solo  Oboan,  Comtass  CC  to  A  is  Alto,  58  NcyrHS. 
1.  Harmonic  Flute   58  ..     8ft. 


4ft. 
2ft. 


10ft. 
8ft. 
8ft. 


2. 
3. 
4. 
5. 

6. 

8. 


Clarionet    58 

Orchestral  oboe   58 

Vox  Humana    68 

Duldana  flute  58 

L'eblich  flute 58 

H.-irmonic  Piccolo    58 

Tuba   58 


8ft. 
Sft. 
8ft. 
8ft. 
4ft. 
2ft. 
8ft. 


up 


Pedjll  Osoan,  CCC  to  F,  42  Notes  {earrv  I 
an  atithtionnl   octave    to    cumjihte    mipct  -  octave 
coupltr), 

I.  Double  open  diapason  (wood)..  42 


2.  Open  diapason  (Wood) 42 

3.  Open  diapason  (metal) 42 

4.  Bourdon   42 

5.  VioloncoUo  42 

6.  Trombone    42 


32ft. 
16ft. 
IGft. 

IGft.  tone 
8ft. 
IGft. 


1.  Swell  to  great. 

2.  Swell  to  choir. 

3.  Solo  to  great. 

4.  Great  to  ped:il. 

5.  Solo  to  pedal. 

6.  Swell  to  pedal. 


Couplkhs,  A:c. 

7.  Choir  to  pedal. 

8.  Super-octave  to  swell. 

9.  Super- octavf«  to  pinlal. 

10.  Sub-octave  to  swell. 

11.  Tremulant  to  swell. 

12.  Tremulant  to  solo. 


LECTRICAL    OEOAH-BIOWBR. 

organ  in  Holy  Trinity  Church,  Upper 
dbea,  was  buUt  by  Messrs.  J.  \V.  Walker 
s,  of  Francis -street,  Tottenham  Court- 
:  stands  in  a  spacious  chamber  forming  the 
e  north  aisle,  and  has  two  I  Oft  speaxio^ 
icing  soutlx  and  west.  The  instrument  is 
rich  in  diapason  tone,  there  being  four  8ft. 
Msons  on  the  great,  two  on  the  swell,  and 
te  choir.  The  wind,  which  is  di^buted 
ifferent  pressures,  is  supplied  by  powerful 
laoed  in  a  bisement  immediately  under  the 
base  feeders  are  worked  by  three  hydraulic 
and  an  electro -motor.  The  pneumatic 
pplied  to  the  great  and  swell  orgiin!i,  and 
lers  in  connection  with  them.  Tne  solo 
%  pedal  organ  are  played  by  means  of  an 

tabular  pneumatic  action.     The  draw- 
in  is  also  pneumatic, 
sequence  of  the  fact  that  sufficient  space 

allowed  by  the  architect,  tiie  organ 
have  been  able  to  keep  the  g^reat,  swell, 
choir-organs  all  on  one  level,  whereby  an 
.perature  has  been  secured. 
Btentsof  the  organ,  which  may  fairly  rank 
the  finest  in  Loudon,  are  as  fullowa  :  — 

c  OsoAX,  Compass  CC  to  A  in  Alto, 
58  Notes. 

•le  open  diapason  metal. .  5<S 

diapason  Irge    5S 

diapason  medium 5S 

diapason  small   58 

mal   (small  scaled   open 

pason)  oS 

•d  diapason  bass  (Wald 

te  treUe)  58 

ip«l    58 


5  Composition  pedals  to  great. 

4  „  „      to  swell. 

5  Pneumatic  pistons  to  great. 
5  .,  ..to  swell. 


»i 


}* 


wnic  fiute 58  ..     Ait. 


IGft. 

Sit.. 

Sft. 
8ft. 

8ft. 

Sft.  tone 
4tt. 


fth • 58 

mth    58 

ire->three  ranks 174 

Prt 58 

kstrompet   58 

»  mixture— three  ranks  174 


251ft. 
2it. 

8ft. 
IGft. 


Oboah,  Compass  CC  to  A  iw  Alto, 
58  Notes. 


chGedMt 
hmn 


adBO  Qemshozn 


••.■•*...• 


OBOAy,  Compass  CC 
68  Notes. 

bdlasMoii •,., 

OIMBIMOn  •••••••■••.., 


TO 


srr: 


58  .. 

8ft. 

0%   .. 

8ft. 

58  .. 

8ft.  tone 

53  .. 

4ft. 

68  .. 

4ft. 

5S  .. 

2ft. 

58  .. 

Sft. 

)  A  IN 

Alto, 

58  .. 

16ft.  tone 

58  .. 

8ft. 

58  .. 

8ft. 

58  .. 

Sft.  tone 

5^   .. 

8ft. 

4G  .. 

8ft. 

58  .. 

4ft. 

Tae  hydraulic  blowing  apparatus  originally  pro- 
vided fur  this  organ  was  found  to    l^    at  tmies 
uneless  on  account  of  the  water  pressure  in  the 
mains  failing,  and  as  at  such  times  the  iiiGtrument 
was  rendered  inoperative,  it  was  decided  to  iustal 
a    supplementary    electrical    blowing    apparatus, 
worked  from  the  mains  of  the  Chelaea  Electricity 
Supply  Company.    This   has  been  carried  out  by 
MohBTS.  Eastonund  Anderson,  electrical  and  general 
engineers,  of    Whitehall- jtlace,    S.W.,    and  Erith 
Ironworks,  Kent,  and  mav  be  described  as  follows: 
—  It  should  be  first  stated  that  the  apparatus  was 
not  intended   to   supply  the  complete  full  organ, 
though,  as  a  matter  of  fact,  it  very  nearly  will  do 
so,  and  as  it  was  only  intended  as  a  stand-by,  in 
order  to    simplifv  and  cheapen  it,  all  the  wind  is 
pumped  at  the    highest   pressure,  and  afterwards 
reduced  in  the  reservoirs  to  the  other  pressures  in 
use  on  the  organ.    It,  therefore,  does  not  pretend 
to  be  the  most  economical  arrangement  that  could 
be  devised.    Space  was  limited,  and  therefore  the 
arrangement  had   to  be   desi^ped  to  suit  circum- 
stances, and  so   it  could  be   improved  in  several 
respects  were  conditions  suitable.    The  apparatus 
consists  of  three  cast-iron  blowing  cylinders,  18§in. 
diameter  by   I8tn.    stroke,  arranged  horizontally, 
but  one  on  top  of   the  other,  in  a  wooden  frame- 
work containmg  the  valve- boxes  and  wind  trunk 
leading    to    the    first   regulating   reservoir.    The 
pistons  of  tbe  cylinders  are  connected  by  suitable 
connecting-rods,  &c.,  to  a  three- throw  wruught- 
iron  vertical  crank  shaft,  turning  in  bearings  &ed 
to  the  other  end  of  tbe  frame.    This  sh^  is  driven 
at  the  bottom  by  worm  gearing  in  a  cast-iron  case, 
and  makes  about  fiftv-five  revolutions  per  minute. 
The  motor  is  of  the  Whitehall  type,  capable  of 
giving  out  about  4h.p.  with  ease ;  ana  it  dnves  the 
worm  through  the  medium  of  a  magnetic  dutch, 
consisting;  of  a  short  wrought-irou  cylinder  keyed 
to  the  spmdlo  with  a  deep  concentric  groove  turned 
on  its  face  in  which  a  coil  of  fiue  insulated  wire  is 
wound,  the  ends  of  which  come  out  through  holes 
in  the  back  to  two  brass  insulated  contact  rings,  on 
which  a  pair  of  brushes  press,  conveying  the  cur- 
rent to  the  coil.    A  simUar  arrangement  is  fitted  to 
the  worm-shaf  tj  and  on  switching  the  current  on  to 
these    two   cylinders   they   attract   one  another, 
causing   sufficient   friction   between   the  faces  to 
enable  the  motor  to  drive  the  worm.    When  the 
current  is  cut  off  the  clutches  cease  to  attract  one 
another  with  sufficient  force  to  drive ;  and  then  a 
small    spring    between    them    comes   into  play, 
separating   uie   faces   so   that    they   do  not  rub 
together  and  heat  when  the  motor  is  running  light, 
it   should   be   explained  that  the  arrangement 
described  was  arrived  at  after  some  experimenting, 
and   answered  well;  though  in  future  cases  wiUi 
experience  now  gained,  probably  one  clutch  and 
cou  acting  on  a  plain  driving- plate  could  be  satis- 
factorily designed  to  do  the  work.    The  clutch  is 
operated  by  a  sliding  contact  on  the  first  regulating 
reservoir,  so  arranged  that  when  it  is  empty  the 
clutch  is  active,  and  the  motor  drives  the  pumps. 
When  nearly  full  contact  is  broken,  and  the  cluteh 
leaves   go,  stopping  the  pumps,  but  allowing  the 
motor  to  run  on  light,  absorbing  very  little  current. 
As  the  wind  is  usm,  the  reservoir  sinks,  and  when 


dutch  allows  a  little  slip  at  starting,  and  prerepts 
any  jar  from  coming  on  the  reservoirs. 

The  current  is  turned  on  to  the  motor  by  the 
organist  through  tbe  medium  of  an  automatio 
device.  At  his  right-hand  side  at  the  bottom  are 
two  stop  knobs,  one  marked  '*  Hydraulio.*'  the 
other  **  Electric.'*  To  turn  on  the  water  he  draws 
the  former  out.  If  the  water  fails  to  pump,  he 
replaces  it,  and  draws  the  dectrio  knob.  This  com- 
pletes a  circuit  through  a  small  electro-magnet 
wound  with  fine  wire,  and  taking  an  iuflnitetimal 
current  to  energise  it,  which  attracts  an  armature 
on  a  counterpoised  lever,  msking  a  contact  tcom. 
the  main  through  a  series  coil  wound  outside  the 
shimt  exdting  coil  on  the  motor  field- magneta, 
through  the  motor  armature,  and  back  to  tiie  ma^. 
The  motor  has  now  commenced  to  run,  and  as  coon 
as  it  has  attained  a  given  speed  the  back  electro- 
motive force  will  have  risen  suffidently  to  enaUe 
another  small  dectro-maguet  to  attract  an  armature 
on  a  lever,  with  an  adjustable  counterpoise,  and  in 
so  doing  make  one  contact  and  break  another,  which 
has  the  effect  of  cutting  out  the  series  coil  on  the 
magnets  of  the  motor,  and  so  permitting  it  to  get 
away  at  full  speed,  the  shunt  coil  on  the  magnets 
now  supplying  all  the  magnetising  energy.  The 
series  oou  thus  acts  as  a  starting  resistuioe,  aad 
hdps  the  motor  to  start  under  load,  as  it  has  to  do. 
For  stopping,  when  the  stop  knob  is  pushed  in,  the 
first-described  small  magnet  loses  its  power,  and 
the  counterpoise  on  its  armature  lever  breaks  the 
main  circuit,  and  consequently  stops  the  motor. 

The  automatic  contrivances  are  placed  in  a 
mahogany  case  in  an  enamelled  date- base  in  the 
warming  furnace  room,  together  with  two  of 
Prentice*s  patent  out-outs,  which  open  the  oirooit 
if  an  undue  load  comes  on  the  motor  from  any 
cause,  and  so  prevent  acddents.  The  apparatos 
works  very  satikfactoril}*,  and  is  generallv  used  for 
the  morning  services  on  Sundays. —  The  Eny inter. 


SCIENTIFIC  SOCIETIES. 

•-»* 

BOTAL  ASTBONOMICAIi  SOCIBTT. 

THE  April  Meeting  was  held  on  the  8th  instant, 
Mr.  E.  J.  Stone  m  the  chair.  Mr.  Louis  Jpyner 
of  Bermuda,  Dr.  B.  Xmnis  of  Kensington  Pjurk-road, 
Prof.  J.  Krom  Rees  of  Columbia  College,  New 
York,  and  Mr.  W.  J.  Watson  of  Stockton-on-Tees 
were  dected  Fellows  of  the  society. 

A  paper  by  Mr.  Arthur  Mee  was  read  on  observa- 
tions 01  tiie  Satellites  of  Saturn,  made  with  an  8|in. 
equatoreal  refractor.  On  the  evening  of  Miirch  11 
he  had  observed  a  transit  of^  the  largest  satellite 
Titan,  and  had  been  able  to  see  the  shadow  of  the 


nearly  empty,  contact  is  again  established,  and  the 
pumpe  work  once  more. 


satellite  oast  on  the  body  of  the  planet  as  wdl  as  the 
satdlite  itsdf ,  which,  when  projected  on  the  planet, 
looked  like  a  browmdi  spot.  evidenUy  darker  in 
colour  than  the  body  of  the  planet. 

Mr.  Maunder  saidT:  Mr.  Freeman  also  observed  this 
trandt  on  the  11th  of  March  with  a  3j|in.  tdescope. 
Thore  was  another  trandt  of  Titan  on  the  27th 
Mardi,  which  was  observed  by  Mr.  Isaac  Webb  and 
Mr.  Phillips.  The  one  trandt  occurred  just  before 
the  opposition  of  the  planet  and  the  other  just 
after,  so  that  in  the  one  case  the  shadow  preceded 
the  satellite  as  seen  on  the  body  of  the  pUinet,  and 
in  the  other  case  the  satellite  preceded  the  shadow. 

Mr.  Downing :  It  is  worth  pointing  out  that  in 
the  last  few  months  several  observers  have,  with 
comparativdy  small  tdescopee.  been  able  to  record 
observations  of  the  satellites  of  Saturn,  which  will 
be  very  useful  in  predicting  the  places  of  the 
satellites  and  in  studving  the  theory  of  their  per- 
turbations. I  think  tnat  the  fact  shiould  be  widdv 
known,  as  it  may  encourage  other  observers  with 
small  tdescopee  to  give  their  attention  to  the  sub- 
ject. 

Mr.  Turner  read  a  pNaper  from  Mr.  S.  W.  Bom- 
ham  on  the  new  star  in  Auriga.  The  paper  ga^e 
the  estimated  magnitude  of  the  Nova  at  different 
dates,  and  also  described  some  dose  doable  stars 
whidi  Mr.  Bumham  had  found  in  its  neighbour- 
hood. 

Mr.  Knott  also  read  a  note  on  the  magnitude  of 
the  Nova.  His  observations  were  made  with  a 
7|in.  refractor  from  Marcli  12  to  April  3,  during 
wiiich  period  it  steadilv  ran  down  from  the  7*0  to 
the  13*5  magnitude,  ana  as  it  decreased  in  bright- 
ness the  colour  of  the  star  deepened  to  a  dark 
orange  tint. 

Mr.  Stone  said :  We  have  made  some  observations 
of  the  Nova  at  the  Radcliffe  Observatoiy  extending 
from  Feb.  3rd  to  March  31st.  Since  that  date, 
poedbly  owing  to  haze  or  moonlight,  the  star  has 
been  invisible  with  the  aperture  used. 

Capt.  W.  de  W.  Abney  read  a  paper  on  "  The 


Estimation  of  Star  Magnitudes  by  the  Method  of 
Extinction  with  a  Wedge.*'  Photographs  of  conres 
were  thrown  on  the  screen,  showing  Capt.  Abney's 
estimate  of  the  absorption  of  different  colours  of  the 
spectrum  by  the  weoge  used,  and  the  sensibility  of 
hu  eye  to  nint  light  of  different  colours.  His  com- 
».  <»^w.«»^,  ....^  »w  dudon  was  that  the  magnitudes  as  measured  wtfli 
The  magnetio-friction  |  a  wedge  are  Intermediate  oetween  eje-eatimatei  and 


<. 
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nsgnltudM  dctFrmined  from  tha  diamitrn 
discs  or  stelliir  photogriiphi,  uid  thkt  thii  i 
cUIIt  true  of  meuuremeuta  by  ths  wedfce 
light  of  tunt  lUn,  for  Capt.  A  bnef  >Ut«d  tlu 
■UTS  ftppe&ted  usually  biuiih,  and  th&t  the  i 
aye  wiu  •cndtiTg  to  n  lees  intense  distuibscice 
bJue  thftu  in  oUier  parts  of  the  spectrum- 
ITiB  AstroBomer  Itai— '    —-'     '■--• 

Siated  ma  m  sejiug  tl 
nish.    lie  has,   I  think,  mistaken  me 
nid  WH,  thftt  the  small  companions  of  douhls  stan 
I  ntluJly  bluer  in  tint  thin  the  larger  star  of  thi 


a  magnitudes. 

..- 7e  made  (ron 

photogiBphs  kocord  moie  naarlf  vith  the  Oxford 
tneanin*  made  with  a  wad»  uian  with  Arffelan- 
dw'l  nugoitttdes.  Stan  nch  in  bine  light  an 
not  only  photographJcaUy  mora  actiT*,  but  thej 
Mtm  to  niist  KUiDctiou  by  the  wedge  more  sue- 
ccssfollr  than  Mddish  stars. 

Mx.  nummeriaid:  AafuM  I  aodent^Dd,  it  ii 
not  the  extreme  coloiir«  %t  either  end  of  thr 
■MCtnitD  that  are  measured  by  the  wedge  method. 
The  optidMM,  Id  makiog  an  acbcomatii:  ttlescope, 
■ndeaTonr  to  combiiie  togsthar  the  rays  of  greatssl 
InmiaOii^ hto one  image;  they  take  a  ray  about 
C,  and  another  In  the  region  of  G,  and  endeaioui 
to  combine  them  so  aa  to  give  on  image  coincident 
with  the  imige  from  the  lumiaoai  cegi>>u  about  K. 
Now  It  I*  the  central  part  of  the  Image  o(  a  stu 
that  is  the  brightest,  and  which  is  the  last  to  diif- 
IWpear  when  it  ia  dimmed  down  by  the  wedge. 
IlierefoTe,  it  is  the  green  image  near  E.  of  the 
qiectnun  which  is  the  last  to  be  seen  through  ibe 
wvdge. 

Hr,  J,  Brett ;  I  fear  that  scientific  men  gene- 
rally  object   tu  a   mare  artists'  opiniuu;  but 


t  taiu      advantage  cl 
lorma     sulph&tM  is 


ei, fritted  aulphuric  acid,  from  which  the? 
dawn  an  c:aliug  iu  cifstatline  lorma, 
lecognitiaa  under  the  mtcroicopn.  Dae 
-'  '--"-1^  with  the  bases  iu  the  form  of 
iuy  arc  uot  coirodBd  by  Canadii 
bal^mor  tta  solvents :  e[>ecimHns  of  all  these  sal ts  cm, 
therefore,  be  mauatcd  aud  preserved  without  iuj  ury 
lor  an  iiideliiiile  period.  Having  made  his  aqueous 
Botution,  he  places  a  iaw  drops  ol  it  ou  a  glau  slide, 
and  alloHH  it  to  evaporate  alowly  by  apoutaneous 
evaporation,  and  then  he  mounts  the  cryatals  so 
obUined  iu  Canada  balsum  diluted  with  chloroform. 
Thia  ia  allowed  to  harden  slowly  without  the 
application  of  heat.  From  one  to  three  days  ia 
uaually  lulIIcisDt  for  thia  purpose.  All  sulphates 
can  be  mounted  iu  this  -r ^"-    -■■ 


ho  chlorides,  for  inataace,  deliquesce,  and  requi 
leat  in  some  form  or  other  to  make  them  crystalli 
iToperly.  But  heat  ia  to  bo  avoided  as  far  as 
Kiuihlt',  tor  some  salts  are  decomposed  by  heat, 
,nd  crystals  formed  on  a  glass  slide  under  the 
iilluence  of  heat  ace  rarely  as  perfect  as  those 
otmed  by  slow  evaporation  in  the  cold.  An  ei- 
.miuat  on  of  the  mixed  sulphatss  obtained  from  a 
cineral  treated  in  the  above  way  usually  enables 
1  observer  to  see   at  once   the   chf  '  "■' 


ineral.    Fori 


a  th>t  red  ii 


ost  ^ 


earyuig 


irheros  you 
ill  all  ii  blue. 


IniCaiit  of  colours, 
geranium  till  it  appears  to  be  black, 
may  go  on  looking  at  a  mass  of  greau 
I  should  like  to  know  what  Capt. 
1^  normal  viiion.    Does  he  mesu  his 

Gapt.  Abaey  :  1  do  mean  laj  own  vision  when  1 
talk  of  normal  vision,  for  about  9^^  per  Cent,  of  men 
■e*  the  colours  of  the  spectrum  as  I  do,  and  mora 
flian  SHI  par  e«nt.  among  women  ;  theref  jre,  1  am 
talUDgot  a  pcsfectlj;  deflnite  thing,  and  am  not 
nhinnff  to  to*  sansatioiu  of  colour-blind  people. 

Mr.  Banjard:  With  tegaid  to  what  dpi. 
Almef  hM  said  ahont  the  colours  of  very  faint 
■tan,  to  mj  4y«  they  do  not  generally  seem  to  be 
hloo,  but  Tatlier  a  yellowish- white,  and  iu  the  cane 
of  Tsriahla  stars  which  go  through  a  great  range 
of  magnitudes,  they  certainly,  as  a  genernt  rule, 
Mem  to  become  redder  as  they  bacumn  Bma1I..r. 
Thia  may  be  due  to  a  change  in  th 


sulphates,  vid  crystallised  on  a  gli 
elide,  enabled  the  observer  to  see  at  odds  that  t 
dominating  chemicul  base  is    mago^sia.     General 
UcMahon  pointed  out  that  the  analyit 
himself  acquaiuted  with  double   sulphi 
as  the    simple    sulphites,   ocd   that   tL     . 
furming    the    double   sulphates   artiSdally    was  a 
valuable  aid  ta  microscopic  auaJysis. 

A  large  seriee  of  slides  illustrating  (he  results  of 
the  uoviil  method  of  chemical  examination  of  rocks 
was  on  view ;  and  in  thu  discussion  which  followed 
the  paper,  Mr.  A,  \V.  Siukes,  F.C.S.,  Mr.  W.  F. 
(ift-iuneU,  r.G.S.,  and  other  memben  raised  several 
points  of  intaieat.  It  is  understood  thtit  tablesauit- 
able  tor  use  by  the  ordinary  chemical  geologist  will 
bo  shortly  pnUished,  and  will  doublleas  prove  of 
much  value  to  the  specialist. 


?_'^.^5''J 


;  buti 


,    .      ly  suggested  thul 

ft  physiological  cause,  and  tliat  ths  red  end  of  the 
■pectrum  is  the  last  seen.  The  stars  are  generally 
■O  soull  at  their  minima  that  one  cuinot  test  the 
matter  with  tlm  spectroscope.  Some  opticians 
oontet  their  object- slaiset  so  that  there  is  a  red 
outstanding  fiinga  about  the  image  of  a  stiir,  and 
othanao  that  the  outstandisg  fiinga  is  bloe.  One 
would  expect  this  to  make  a  dilTarsnce  as  to  thepait 
of  the  spectrum  which  is  concentrated  into  the 
Ini^htmt  part  of  the  star  disc  which  is  laateifin- 
guished  ^  the  wedge  method. 

Prof.  Oudemans  gave  an  account  of  the  Tiiauf;a- 
l»tion  of  Java,  on  which  he  has  been  occupied  lor 
PMDB  years. 

The  chairman  said :  We  will  now  proceed  to  the 
Iwllot.  There  are  three  ladies  whose  names  are  up 
for  deatioQ  thi*  eveulug.  The  council  has  been  dis- 
MiiiiDg  the  advisabiUty  of  the  etectiou  of  ladies  to 
Bw  fellowship  of  the  society,  and  they  have 
decided  not  to  take  any  action  in  the  matter,  or  to 
wcpnss  any  opinion  as  to  the  legality  of  such  an 
elMtion.  It  Is  therefore  left  in  the  hands  of  the 
Mlowa,  who  must  judge  whether  it  will  be  fur  the 
iMDa&t  of  the  society  that  ladies  should  be  elected 

At  th»  termination  of  the  ballot  it  was  aunouucsd 
Hiat  none  of  the  ladies  had  been  electej.  A 
majori^of  three- fourths  of  those  voting  Is  ueees- 
MTy  for  election  to  the  Fellowship  of  this  society. 


A  DESioN  by  Qcn.  Berdau  lor  a  new  ironclad 
destroyer  ha«  bwn  placed  before  the  House  Com- 
mittee on  Xaval  AlT^in  at  Waihluirton.  Ths 
deeiguer  suggests  a  vessel  '2ij0tt.  long,  W'i,  beam, 
and  liJCt.  draught,  giving  a  displacement  of  2,100 
tuns,  with  2(1  knots  speed.  The  special  feature  of 
the  dBsigu  is  a  heavy  sabmariue  gun  in  the  bow, 
which  is  to  discharge  an  enormous  shell  loaded  with 
i.iUlb.  charge  of  gunpowder  or  other  exploi 

Large  Ketera.— The  meter  departmec 
I'ittaburg  iiupply  Company  ia  makinji  two  of  the 
largest  mutors  ever  made.  The  A.«'ni-:i  " 
ftu  <«>'(>' says  tiiey  are  tor  use  on  natural 
where  the  prassure  runs  up  to  GOlb.  to  the  square 
JDch.  When  worked  at  ordinary  mill  pressures  of 
(rum  five  to  ait  ounces  they  have  a  capacity  of 
l(Ki,UOUc.fu  per  hour,  but  an  be  worked  up  to 
r>a,DUO,  and  when  working  at  COlb.  pressure  they 
register  from  iJOU,lXH)  to  tiOO.OflOtt.  per  hour,  or  from 
12,009,000  to  1 6,000, OOOc.ft.  per  day,  more  than 
jrea*.  many  wells  can  furnish.  These  metuv  will 
be  used  on  lines  »t  Bcllalo,  X.Y.  In  addition  tc 
the  above,  the  Ci^mpany  is  working  on  orders  foi 
sight  meten  with  a  capacity  of  l(),OUOft.  par  hour, 
and  two  with  a  capacity  of  .jO.OOOft.  This  company 
carries  a  large  alock  of  meters  on  hand  with  capa- 
i^ties  ranging  from  10,OOU  to  lDO,UOUlt.  p^  hour 
[t  ia  at  prBsaut  designing  a  new  meter,  which  wil 
he  ]iut  on  the  market  in  the  near  future,  and  is  in- 
tended for  fuel-gu  for  house  puipoiea,  and  illu- 
minating gas  fur  general  purposes. 

AII07  for  Bsaiinga.— Dr.  Chas.  B.  Dudley  has 
lescribsd  the  retulta  of  very  extuusive  experiments 
which  have  been  made  on  the  Penuiylvania  Ittil- 
road  in  the  search  for  the  beet  alloy  for  car  beatings, 
The  alloy  which  has '- ^--^-i^-  -  >- — 


t  alloy  for  car  beatings, 
opted  is  a  bronze,  con- 


TXBTEKH   MICROSCOPICAL    CLtTB. 

THE  April  meeting  of  this  societr  was  held  00 
the  4th  inst.  at  the  houne  of  Major-General 
C.  A.  McUohoti,  F.G.S.,  20,  Xevem-iquare,  EacI's 
Oourt.  After  thu  usual  social  and  busness  pre- 
liminaries, the  host  introduced  the  subject  of  the 
"  Jlicii]  -  Chemical  Auolysis  of  Ilock  -  Funuing 
Uinetals,''  describiog  the  svstem  which  he  hod 
found  most  oonveuieut  to  follow  in  his  investiga- 
tion* on  this  dillicult  subject.  lie  first  converts  all 
tha  baisi  present  in  the  minerals  to  be  examined 
into  nlphates,  by  digettiog  with  sulphuric  add, 
ind  in  tha  case  of  soluble  sulphates  works  with  the 
MUMIU  (Olutious  0/  these  snlts.  Iu  a  few  cases 
wneie  the  sulpbatee  '^  insoluble,  or  nearly  in- 
■oIqUs,  in  water  (as  for  Instance,  the  sulphate*  of 
Uifum  and  strootin/uJ,  ^*  <W)]rea  tha  sulphates 


,  ,  itensive  eiperiininiti  have 
;bat  its  rate  of  woir,  as  compared  with  tha  old- 
luhioned  bronzB  containing  7  porta  of  copper  to  10 
it  tin,  is  as  6S  to  100,  and  it  is  stated  M  give  no 
nure  trouble  by  heating.  It  has  also  been  tasted 
■ith  some  of  the  beat  patented  bronzes,  and  showed 
luporior  resulCa.  Its  tensile  strength  is  rather  low, 
mly  ^l,0001b.,  bat  it  is  dengned  for  a  bearing 
netol  only,  and,  so  far  as  we  know,  has  not  been 
asted  except  in  the  joumiU  beuiag^  of  railway 
-oiling  stock.  The  cost  of  this  metal  at  praseut 
narket  prices  is  about  lOtc.  per  pound,  whereas  the 
^ost  of  the  old-fashioned  7  to  I  bronze  is  about  ll^o. 
wT  pound,  and  some  of  the  patented  bearing  metals, 
>n  which  many  eugineeri  are  accustomed  to  rely, 
ire  sold  at  prices  far  above  this  figure.  A  partiuant 
jueation  with  regard  to  this  aUoy  is  whether  it 
.1.-     .- ,^    faster     than    other    metals. 


probable  that  any 
lotabla  dilTeranceia  tliis  respect  would  have  been 
ilscoTBred,  tiaca  the  uew  uloy  has  now  been  in 


SCIENTIFIC    H8W8. 

THE  pneitionof  Denning's  oomet  on  April  2' 
Berlin  midnight,  will  be  R,A.  2ii.  27ii 
4;fs.,  N.  Dc  r-r41'4'  ;  brightneaa  OiiD,  at  com 
pntot  with  unity  at  time  at  discovery.  Th 
comet  miy  be  obaerTed  lor  aome  months,  as  i 
will  again  approach  i.he  earth  in  the  ftutamo. 

The  position  ot  Swilt'a  comet  on  April  Jl 
Berlin  midaiitht,  will  be  R.A.  22h,  :in,  Sfe. 
X,  Dej,,  11°  :il'f;'.  Elements  have  been  com- 
putRd  by  Mr.  A.  G.  SiTa^inn  and  iliii  B.  E 
llurpham.  who  glTO  the  perihelion  aa  1 
=  April  li-CHfyS  G.U.T.,  and  the  poaition  fsi 
April  27  M  R.A.  22h.  IHin.  ^H-li.;  ^M>Sl:. 
17'  ;12'  I'J  ;  brightneHs  about  the  Eam«  mU 
time  of  discovery- 
Three  Rmall  planetH— thoao  known  as  32< 
l>2!i,  and  :130— hive  been  found  on  his  photo- 
gniphio  plates  by  Dr.  Max  Wolf,  of  Haidal- 
borg.  Their  datw  nre  March  22,  2l^  and  ^ 
respectively,  when  thuy  were  first  lelescopicsllj 
observed,  though  their  photographic  recoidi 
are  some  days  uarlier.  Another  small  pluiet, 
N'o.  iil,  was  diitcovereJ  by  M.  Charl^iij,  nl 
Xice.  on  April  1. 

Mr.  A.  B.  Biggs,  writiug  to  the  Liuwttim 
(Tasmama]  i.V<i.iiiH(r  about  the  conjunutiouof 
Jupiter  and  Venus,  Bayn  :  "I  got  the  Snt 
measure  at  7.24  p.m.  (Fub.  il),  at  which  tine 
V,<nns  crossed  the  ttpiilcr  lino  ot  th>j  micro 
meter  4yjeo,  (neory  .",sac.)  before  JupiW 
{[Aking  their  centres),  whilat  the  differunceti 
declination  waa  7tidec.  cI  arc.  Omitting  intsi- 
mediate  meaHurea,  at  7.."ij  their  contrei  were 
separated  by  ISaec.  in  time  (Venns  still  lead- 
in^'),  and  iwo-tbirda  of  a  minute  of  arc  ia 
declination,  or  17iiec.  between  their  neuHt 
limbs.  At  thia  moment  thu  pair  diop^ 
vexaCiously  behind  trees,  just  a  few  mjmeutl 
before  their  actual  conjunction  in  right 
a-'ceniiou.  At  this  time  the  pair  appeared 
literally  as  u  siugld  star,  and  oven  a  goal 
binocular  failed  to  divide  them  in  the  leut. 

In  a  \eitei  to  -ittmiam!/  and  A'lra-J'Kmiibt 
April,  Prof.  E,  C.  I'iukering  says  that  Irom  an 
examination  of  sixteen  photographs  of  tlu 
speotrum  of  ^'l>va  Aurigii.'  tikeu  with  the  IliiL 
Draper  teleacope  between  Feb.  4  and  Feb,  IB, 
Mis.  Fleming  &aii  that  a  diittinct  chjin^  hu 
tiken  place,  both  in  the  width  and  disttcH 
apart  of  thu  componeotit  of  the  dark  hydtogeu 
linua, 

The  death  is  announced  of  Miag  Amellt 
Blandtord  Edwards,  the  wcll-kuuwn  arobiett- 
togiat,  Egyptologiet,  and  novelist.  The  fonoda- 
tion  of  the  Egypt  Ecploration  Fund  iu  133^ 
was  largely  due  to  her  cHortH,  and  she  hai  been 
the  hon.  BBC.  for  several  years. 

A  well-known  sanitarian  is  Aetd  in  the 
perGOQ  ot  Dr.  J.  W.  Tripe,  who  hod  held  tha 
postot  health  otHcer  for  Hackney  during  thirty- 
ail  jeam.  His  works  on  sanitary  and  einda- 
miologiool  subjects  or}  amongst  the  be^t  in  the 
language. 

Dr.  Bobert  Farquhnrson,  M.F.,  wli>  put  a 
question  about  wiieaoe  teaching  at  South 
Kensington  and  received  an  apparendy  Ul- 
satisfactory  answer  from  the  Uovernmen^ 
recommends  mcmbcra  of  Parliament  to  loA 
into  thia  matter  a  little  tor  themeelves.  "Ltt 
ttaem."  ba  says,  "  go  to  South  K'jnsingtoa  and 
aee  the  ditliculticB  ander  wbioh  so  much  good 
work  is  being  dons.  They  will  find  three  import- 
ant branches  ot  science  camping  out  in  meananl 
miserable  sheds,  and  Mr.  Normuu  Lj^kyei,  is 
particular.  t«aabing  and  investigating  in  1 
series  of  aaravans  which  would  disgrace  1 
travelling  menagerie." 

Aooording  to  the  AOiciiiciim,  Mr.  Focte  hu 
recently  recorded  tha  diaoovery  of  diamonds  in 
a  mass  of  meteoria  iron  found  near  Canyon 
Diabolo  in  Aciiona.  They  were  both  black  and 
white,  their  nature  being  shown  by  thaic 
indifferenca  to  reigeuts.  A  pulverulent  carbide 
of  icon  oocurrcd  in  the  same  cavity  as  tha 
diamonds. 

The  Mnrohiaon  grant  of  the  Hoyal  Geo- 
graphical Society  has  been  awarded  to  Sir. 
Swan,  who  accompanied  Ur.  T.  Bent  in  Ui 
expedition  Ui  Hoshonaland  ;  the  Buck  granfttc 
the  Bev.  J.  Sibree  for  many  years'  work  on  vn 
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nnorUl  to  Mr,  G«nett  for  liU  greognphioal 
nk  iariag  flf  Men  jt%a  in  Slam  Looae. 
At  a  iscent  meetinir  of  the  Rojal  Geognphical 
wletf,  Mr.  Erneit  Qedge  read  a  paper  on  the 
rpedition  ncder  Oaptain  F.  G.  Dnndaa  np  the 
rar  Tank  to  UonnC  Kenia  in  Eaat  Africa,  in 
le  coarse  of  whiob  bs  said  that  the  rifer 
iftbt  be  likentd  to  a  miniatare  Nile  throngh- 
it  its  navigabU  length,  soma  360  milae,  the 
inntrj  oa  each  aids  being  liable  to  be  flooded 
;  interTaU,  and  forming'  vast  nwamps  obolcei 
ith  rank  Tegetatioo.  Near  Monnt  Kenia  the 
Mlogioal  formatioa  waa  main];!/  induraCu'd 
omblendio  eohists,  ahangiag  to  basaltic  rocks 
id  Toloanio  ash  at  the  moontain  itself. 
Some  time  ago  mention  was  made  of  experi- 
lanti  which  had  been  tried  with  the  eloctrto 
park  to  deposit  the  lead  fnmes  at  smelting 
torks.  Xow  we  learn  from  an  American 
mice  that  a  practical  Ameiicaa  eleotrician  has 
lucoTered  that  electrioity  is  a  care  for  ton. 
Hr.  M.  E.  John'^OD,  ot  Pittabnrp,  bai  made 
Bperimente  at  dandj  Hook  and  Boston  Har- 
bmi  In  denM  eea-fag«,  and,  according  to  the 
njott,  a  single  powerful  disobaige  cleared 
TO.SOOtq.ft.,  nearl;  two  acres,  the  thick  aqueous 
TSWnr  being  tamed  into  rain.  From  thia  Mr. 
iMmson  antiaipat«e  that  ererj  sea-going  mail 
■kamer  will  carry  its  own  fog-annihilator. 
Praf.  Oliver  Iiodge,  it  will  be  lemembeied,  sug. 
nil«d  the  nie  of  eleotrioity  to  mitigate  or  got 
M  of  London  fog. 

The  eleotrlc  current  is,  it  ia  said,  in  Buccesef  ul 
s>  at  the  gnn  factory  of  St.  Eticaae  for  temper - 
intsprings.  The  latter  consist  of  steel  wire 
nsnd  spirally,  and  a  onrrenl:  of  23  ampcces  at 
IS  volt*  is  passed  thronRh.  Rapid  heutiug 
imlU,  and  when  the  required  temperature  has 
taea  teaohed  the  circuit  ie  broken  and  the 
VdBg  falls  into  a  trough  of  water.  One  work- 
■SB,  it  is  said,  can  temper  ^,JUO  spriugs  perdaj 
bjthia  method. 

TlieflMfri»an,commentingonProf,T;ndaira 
Rmirks  as  to  the  absurdity  of  talking  about  six 
nsBven  million  uindle-poiper  from  electricity 
It  lighthouaes,  reminds  uaof  iheezporiuieutaBt 
Da  ioBlh  Foreland,  where  the  light  was  fonnd 
tl  be  between  10,000  and  3U,C'00o.p.  according 
kducureut  and  the  number  of  dynamos  ein- 
|tq«d — for  mor^  light  is  required  oo  misty 
ttu  on  olaar  nights.  Our  contemporary  eayii: 
'Vthave  plotted  ooirentagainat  caudle-power, 
ad  Ind  that,  for  these  large  currents,  from  oU 
to  70  cand'e-power  is  given  for  every  ampuie." 

The  UHiitTiili/  Conttpoiidiiti  says  that  "  the 
l»j  when  Cambridge  will  lecoguise  accom- 
plnliid  facts — that  is  to  say,  the  accomplished 
voBeB  ol  Ifewnham  and  Girton — seems  far 
Gltant"  Still,  it  thinks  the  women  already 
hire  tiie  better  part  of  a  university  education 
Meouole  themtelves  withal — the  sabstance,  if 
■M  tha  symbols,  ot  stady  and  learning. 

Dr.  Canon,  who  is  one  of  the  physicians  of 
tkehotpital  atMoabit,  a  north-west  suburb  of 
Bwlin,  and  whose  n.ims  waa  same  time  back 
'lent  in  connection  with  his  reported  dia- 
of  the  influeDza  bacillus  almost  timul- 

uly  with    Prof.   Koch's     assistant,   Dr. 

tbiBez,  i*   said  to  have  discovered  the  measles 
hidUni  in  the  blood  of  children  iil  of  tbat 
Ha  promises  to  publish  the  details  of 


following  day,  as  was  recorded  on  the  bark  of 
a  tree,  the  ioa-honse  here  was  fllled  with  snow, 
t  have  a  record  in  an  old  journal  of  a  heavy 
fall  ot  SDOw  here  for  tour  hours  on  April  10, 
1!<03,  and  of  snow  lying  on  the  gronnd  from 
April  12  to  15,  ISIB,  and  a  fall  of  snow  for  two 
days  on  April  Iti  and  IT,  ISSj.  The  incessant 
cry  of  the  "yaffil"  (woodpecker)  yesterday 
(April  15)  indicated  a  fall. 

Besides  being  litrongly  fnrtiliod  and  proviiled 
with  a  horbonr  of  refuge,  Heli!{o]a''d  i*  to  be 
nude  a  scientifio  station,  the  German  Govern- 
ment having  erected  laboratoriea  theraforthe 
study  ot  marine  zoology,  and  especially  of  the 
economio  history  ot  food  Gshea.  Tbe  director 
ot  this  establishment  will  be  Dr.  Ueinoke,  of 
Oldenbaig  ;  while  Dr.  Clemens  Ilartlaub,  son 
of  Dr.  G.  nartlaab,  the  Bremen  ornithologii^t, 
will  take  chargoot  the  acientiBo  department  of 
this  island  school  ot  natural  history. 

The  eetimateil  expenses  of  the  Chicago  Exhi- 
bition are  iaoreosing  to  aueh  an  tilent  that 
about  '22  million  dollars  will  be  iciuired. 

Jlr.  f^imonds,  of  the  IT. Mi,  Patent  Office,  has 
auQouQced  in  a,  circular  that  it  is  the  intention  of 
tbe  Patent  Uffice  to  make  at  the  Kipoaition  at 
Chicago  in  1303  an  exhibit  which  will  show  that 
great  advance  in  the  sevonl  arts  which  is  duB, 
in  large  measure,  to  the  encouragement  and  sup. 
port  iSoided  by  the  U.S.  patent  system.  This 
exhibit  is  to  consist  of  models  of  patented  in- 
ventions, which  will  be  carefully  selecti^,  to 
show  as  far  as  is  poaaibls  the  ioceptiou  ot  each 
art,  the  stagee  throngh  which  the  art  has  ad- 
vanced, and  the  final  development  reiichod  at  the 
present  time.  The  Office  collection  of  modela 
has  been  seriously  impaired  by  fire,  and  is 
further  incomplete  by  reason  of  the  ta(,t  that 
modela  have  not  genataUy  been  required  or  re- 
teived  during  the  last  ten  years.  The  Oflice  ia  not, 
therefore,  in  possession  ot  the  models  of  maoy 
valuable  inventions  which  might  properly  1m 
included  in  auch  an  exhibit,  ani  without  which, 
indeed,  the  exhibit  would  be  incomplete.  The 
limited  appropriation  for  this  exhibit  will  not 
permit  the  Office  to  make  »uch  mudela.  An 
urgent  appeal  is  therefore  made  to  all  inventon 
and  manulacturers  to  come  to  the  assistance  of 
the  Office  in  this  matter,  either  by  loans  ot 
models  already  built  or  by  the  construction  of 
such  models  not  in  the  possession  of  the  Office  as 
should  propeih'  be  placed  in  auch  a  colleotioQ. 
Many  inventors  and  manufacturers  have  already 
indicated  a  willingneas  to  co-operate  with  the 
Office  ,  in  this  matter,  and  it  is  confidently 
expected  that  such  a  reaponae  will  be  made  to 
this  general  appeal  as  willatsnre  the  unparalleled 
success  of  this  attempt  to  graphically  and  con- 
cretely  show  the    development    ot     American 


Camot's  engine  there  ia  no— separate — boilar  or 
condenser.  ('2)  When  I  spoke  of  the  various 
parts  of  the  working  substance  being  in  equi- 
Lilmum  with  one  another,  I  referred  to  complete 
equilibrium,  thermal  as  well  as  mechanical.  It 
the  temperature  varies  from  one  part  to  another, 
there  is  no  equilibrium,  (3)  On  the  above 
understanding  the  preaaure  of  vapour  in  eqoi- 
libiium  with  a  saline  solutiao  of  given  strength 
is  a  deHnite  function  ot  the  temperature.  (1) 
Let  me  suggest  thut  the  origin  of  the  difficulty 
may  lie  in  the  phrase  "  superheated  vapour," 
which  has  not  so  dofiuite  a  meaning  as  >b.  Gray 
aeema  to  ascribe  to  it.  Whether  vapour  be 
superheated  or  no,  depends  not  only  upon  the 
condition  of  the  vapour  itself,  but  also  upon  the 
badiCB  with  which  it  is  in  contact.  Vapour  which 
is  merely  saturated  in  contact  with  a  saline  solu' 
lion  muBt  be  regarded  as  superheated  when  con- 
tact with  the  solution  is  cut  o&.  In  the  first 
aituation  it  would  condense  upon  compression, 
and  in  the  eerond  jituatiim  it  would  not.  In 
concluaion,  I  will  hazard  the  prediction  that,  if 
the  heat-engines  of  the  distant  future  are  at  all 
analogous  to  our  present  stenm- engines,  eiQwr 
the  water — as  the  substance  first  heatad-'will  bS 
replaced  by  a  fiuid  of  less  inherent  volatility,  or 
elae  the  volatility  ot  the  water  will  be  restrtunell 
by  the  addition  to  it  of  some  body  held  in  solu- 


USEFUL   ASD    BCIEHTIfIC   VOTES. 


What  ii  oalled  an  "  important  experiment ' 
kHbcAi  made  by  Prof.  Muni,  of  Milan,  at  the 
brtitation  for  tha  Cure  of  Hydrophobia.  A 
■M  who  bad  been  bitten  by  a  dog,  and  had 
■Ittgnne  tha  Pasteur  treatment,  waa  never. 
M^  attaokod  with  hydrophobia.  Paralysis 
hdaliHtdy  sat  in  from  the  waist  dowawarda. 
■dhis  life  was  dwpairodof,  when  ProF.Mnrri 
Iknghtot  making  subcutaneous  injecLions  of 
Itivinu  In  Iti  fixed  form.  Little  by  little  all 
ttt  ntiotia  lymptoms  disappeared,  and  the  man 
h  Daw  enred,  Tha  Milan  papers  say  that  il 
tehei  experiments  of  the  kind,  aa  ia  probable, 
IMtha  Muaa  nsnlt,  a  real  onraiive,  and  not 
"lAf  preTtntive,  treatment  of  the  terrible 
ftMn  will  have  been  found. 

Mr.  G.  LeTCSon  Gower,  writing  from  Titsoy. 
Ass,  8nne7,  with  reterenoe  to  tbe  recent 
Hnj  fall  of  SDOW  for  April,  says  tbat  there 
h*  den  nothing  like  it  in  tbat  district  since 
lid,  1M8.     On  the  ITth  of  the  month  in  that 

Btha  ooMh  whioh   ran   from  Croydon  to 

li%.UU  nnd  left  there  all  night,  and  on  the 


A  Scicntilic  Alliance  has  been  organised  in 
Xew  York.  It  ia  a  collection  ut  scienti&c 
soi:ieties  : — The  Xew  York  Academy  of  Sciencd', 
the  Torrey  Botanical  Club,  the  i'ew  York 
Microscopical  Society,  the  Linnean  t>jciety  ol 
New  York,  the  Xew  York  MinerHlogical 
Club,  and  the  New  Y'ork  Jlatliematical  Society. 
According  to  ■Scienct,  these  societies  do  not  sink 
their  individuality  or  anrrendor  any  part  of  the 
management  of  their  own  affaira.  Their  union  is 
merely  in  the  way  ot  co-operation  for  the 
advancement  of  science,  and  tor  mutufU  en- 
couragoment,  carried  out  through  a  central 
representative  body,  known  as  the  Council, 
having  advisory  powera  only.  The  L'omicil  ie 
made  up  of  the  president  nod  two  other  delegates 
from  each  society.  A  monthly  bulletin  is  issued 
under  the  authority  of  the  Council,  announcing 
the  proposed  proceedings  of  all  tbe  soi.'ielios,  aul 
a  copy  of  this  bulletin  ia  sent  to  every  member. 
The  bulletin  cortiuus  on  incitutioo  to  the 
members  to  attend  any  of  the  meetin^a. 
An  annual  directory  is  iasued,  and  it  it 
propoetd  that  there  shall  also  be  an  annual 
report  on  the  work  done.  It  is  hoped  th^t  a 
building  miy  l«  erected  in  a  central  part  of  Xew 
York,  "large  enough  to  aitord  each  bociatj 
rooms  for  its  ordinary  meetings,  for  its  library 
and  collectioiis,  as  well  as  facilities  for  research, 
and  also  to  contain  a  lecture  hall,  capable  of  seat- 
ing twelve  hundred  people,  to  be  used  by  all  the 
BOcaetiea  in  their  public  work.*' 

With  reference  to  the  discussion  about  the  ad- 
vantages of  superheated  atesra.  Lord  liiyleigii 
says  ; — "I  have  nothing  tomodify  in  wlint  I  havt 
written  under  tha  above  holding  ;  l^ut  to  deal 
completely  with  all  tho  questions  raided  by  llr. 


A  New  I.ead  Alloy  for  Aoenmnlatara.— A 
new  allay  of  lead,  very  malleable  and  almost  inde- 
campouble  in  acid,  ia  proposed  by  H.  Worms  tOt 
the  manufacture  ot  accumulator  pfatei.  Ha  takas 
'JI5  parts  of  lead,  ii  ot  antimony,  and  13  ot  nsr- 
cury.  Ths  lead  is  Qrst  smelted,  tha  antintODJ  Is 
added,  and  tbe  mercury  is  introdaced  at  themomeBt 
□f  pouring  into  the  ingot  mould.  A  ipaeisa  ot 
amalgamated  lead  is  thus  obtained  which  can  ba 
rolled  in  suDiciantly  thin  sheets. 

The  main  Woild't  Fair  buildings  at  Chicago, 
exclusive  of  what  will  be  necessary  tor  thdr  roiob 
and  for  their  intsrioi  Qniahiiig,  requira  250,000 
panes  of  glass,  and  about  2o0  tons  oi  paint.  An 
expeuditora  ot  almoit  5OO,0OOdals.  ia  necawary  lor 
these  itenu.  The  great  Uanulacturers  Buiuing 
requiiea  SU  tons  of  paint  and  ;1I),000  panes  of  glaM 
ot  -IG  different  sii«.  In  the  Tranapi»tation  Build- 
ing will  be  Hi  circular  sashes,  12ft.  in  diimatv, 
each  containing  37  Ughta;  and  68  ssmielienUT 
saahei,  22ft.  in  diameter,  having  tiO  light*  aadl. 

Weather  I<ora.— The  following  ii  a  ouriod^ 
tram  modem  meteorology  :— It  is  remaikaUe  how 
seldom  ice  has  been  reported  on  tha  Atlantie  in  the 
spring  of  this  year.  This,  says  ths  Graphic,  may 
arise  m  part  from  tha  Atianhe  steamers  having  I^ 
common  sgraement  adopted  a  more  southerly  oaona 
on  their  way  to  and  from  Xaw  York  this  season ; 
but,  in  addition  to  that,  the  ice  itself  i(  certainly 
less.  Two  yeaia  ago,  in  a  seaaon  when  ice  waa  very 
plentiful,  it  waa  sighted  by  all  steamers  as  aoriy  as 
tha  beginning  of  Fshniary,  and  last  year  tboe  wo* 
also  abuudauce  of  it  long  before  tbla  data.  But  aa 
the  abundance  ot  the  supply  for  a  year  Or  two 
gcsiarally  caussa  a  scard^  mr  the  next  saawn,  the 
anulable  sugiply  of  floatmg  icebergs  has  evidently 
been  used  up  for  the  time.  The  abseaoe  of  ios  in 
large  quantities,  it  it  has  any  influanoe  on  our 
weather  at  all,  ought  to  be  in  tha  direction  of  a 
finer  and  warmer  summer.  Many  people  believe, 
with  appareuDy  good  reiaon,  that  the  cooling  down 
of  the  atmosphera  i-  *'      '""    ■•'--'-"-  ■- 


)  Mid- Atlantic  has  ai 


with  the 
recent  summers. 
Hellebore  aa    an  Insecticide.— Mr.  W.  W. 

Smith,  writing  to  the  £'n!':ii-j'i'iii<t  from  Ashbuz. 
ton,  New   Zealand,   saja  that  hi    '  " "   '"  '— '— 
yean  luccesifally  uhhI  hcllebsra 
t  is  used   annually  by  "-    " 


South  Island  for  dsstroying  the  larviv  of  Tint. 
(fifiaiirfrio)  ceraii.  Mr.  Simth  uses  it  in  thepn 
tion  ot  loz.  to  a  buckat  of  water.    When  be  ni 


.  ^ isecticide. 

chardiats  in  tha 
ilhrtdo 
propor- 

I  notices 

_  _  [y-hatched  larvin  on  the  leaves  be  carefully 
and  effectnolly  syringes  tho  treei  with  the  solution, 
choasing;  a  c^m  day  (or  doing  so.  The  larva'  are 
equally  common  on  the  cbeny,  plum,  and  pear- 
trees,  end  rapidly  duatroy  tbe  foliage  if  thoy  are  not 
checked  or  destroyed.  One  good  syringing  auSicea. 
Wlieu  tbe  trees  are  ayriuged  aarly,  tha  imago  saw- 
fly  Is  prevented  from  laying  fgKS  further  on  the 
fiilisge  and  by  this  courie  much  labour  is  avoided. 
He  does  not  go  over  the  treei  syringing  a  secand 
time  with  pure  water,  oa  the  particles  of  powder 
left  adhering  to  the  foliage  are  iuvaiiably  washed 
off  by  rains  before  any  of  tbe  fruit  ripens.  It  may 
be  interesting  to  meuTion  that  the  powder  ot  halle- 
bore  has  been  used  in  this  country  tor  centuries,  not 
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LETTEES  TO  THE  EDITOR. 


H«l.'"-n-V«(/ii 


u  iny^y  at  pott 


'  I  wddM  lun  enntan*  writ*  irbat  he  knom,  uid  as 
BUMh  H  hs  knon  but  no  more :  ud  tlmt  IMC  In  thig 
ODir.  tnt  ia  all  aOua  rabjecti :  tat  moh  k  penon  nuj 


othn  thlnn,  kBan  BO  man  tliai- . 

udT^  to  keep  kelatMr  with  thtiUttle  pittaneeot  hie, 
Will  andcrUkaMinita  the  vholebodrotphnJeka,  anee 
' '  lixoasveiueDeefl  doire  their  origiiuL'* 


■BISO&  BADIANTS. 

[333900— The  P>P«'  °'  ^'-  Kleiber  which  has 
jntt  •pp«*red  in  the  Monthly  Hoticn  of  the  Itoyal 
Aibonomical  Sodet;  will  prove  very  intecetting  to 
aiboiiomen,  mdep«idBiiuy  ol  the  melancholy 
intcnat  which  altachea  to  it  ai  the  last  work  ol  one 
from  whom  much  might  have  beaa  expected  if  hii 
Uh  had  been  ipared.  A<  regaidi  the  Augub' 
Fwiaid*,  hia  computatioua  on  favourable  to  thi 
Own  ot  ahiftiog,  though  they  lead  me  to  think 
thkt  Mr.  Deoning  hai  overrated  both  ite  extcnl 
•nd  It«  dmstiOQ.  Auuming  that  Mr.  DeDDJng'i 
obaatvationi  may  be  wrong  to  the  extant  of  '!'  ii 
the  podtioD  ol  the  ndiant  for  aaf  given  date,  h< 
■howi  that  all  the  radiauta  to  wtuoh  Mr.  DenniDK 
appimda  die  taim  Ferieidi  in  hia  mtaloEue  may  bti 
leiatnd  to  the  wmetary  radiant,  with  three  ezoep- 
Umh.  IImm  thiee,  however,  inclads  the  fiiat  aod 
Btelaat;  and  thonabDr.KleibeTtbinkathatlarthec 
ohaBTTationl  may  bring  Ihem  within  the  limit,  it 
tBUU  mote  piobabla  that  the  doiation  of  the 
•bower hai been  overrated.  The  ^fting  in  R.A. 
batwaan  July  S  and  Angort  16  ia,  in  fact,  67° 
aeoMding  to  Mr.  Denning,  while  it  ia  only  4o° 
acacuding  to  the  tbeorstical  oompatationi  of  Dr. 
Etaiber;  But  the  difference  becomea  trifling  if  Che 
Snt  and  laat  of  Mi.  Denning'a  FtrMidt  aie  omitted. 
It  ihonld  be  reooUected,  however,  tbat  though 
the  ladUnt  at  60°  +  SO'  an  Auguit  16  is  the 
Ia«t  in  Hr,  Danning'a  Catalogue,  that  diatio^uiahed 
obawTM  think!  tha  ahowei  eontinnea  toi  aix  days 
lonni,  with  a  atiU  mora  rapid  iDoreaee  in  the  H  A. 
(d  tha  ndiant — a  remit  entirely  in  conflict  with  the 
UMontieal  oondDdona  ot  Dr.  Kleibar. 

U  la  to  ba  renetted  that  Dr.  Klsibei  did  n 
anj  mathematical  inveatigalion  aa  t"  *^^  '^ 
nnaat  whieh  itationaTy  radiation  m' 
la  a  problem  which  haa  yet  to  be  ai 
b,  I  think,  elMriy  ertaUUied. 

In  aoDOlndoii,  may  I  eipreaa  my  hope  that  the 
Jtoyal  Aatnoomical  Society  will  pubUah  the  cata- 

iMpu  of  orhita  for  Mr.  Denning'a  meta -•■■—'- 

.  wUeh  Dr.  Klelbar  communicatad  to  than 
MO  1  It  ia  at  praaant  only  availabls  ii 
miich  the  lamented  author  publiahed  i 
and  which,  m  I  have  already  pointed  uui.  ui  uid 
-"'■"""«  of  the  EsausH  Mnciu^ic,  awaima  with 
^pogr^thical  erron.  The  oatalogne,  it  ^ubliihed 
tr  the  iodety,  the  proot-aheeta  being  raviaed  by  a 
. — 1  _.... »:-. — II  prove  of  great 


the  ooDditioii> 


••tiODOmy,  which  haa  been  too  mnoh  neglected  i 
late  yeaia— at  laaat,  by  aatronomical  iodetiaa. 
Ihihlin,  April  12.  W.  H.  S.  Monok. 

JANdSBN  AND  NBIQHBOURHOOD. 


with 


w  detaila,  may  be  of  interest  and 

lent  ia   an  8)in.   With-Brawning  reflectui, 

poweraoaed  about  3U0  and  600,  the  latter  an  achio- 
matio  eyepiece.  A  >ullii;ieut  explanation  ot  tht 
drawing  will  be  tomid  in  the  following  reproduc- 
tion ot  notea  mads  nt  the  time  of  obaerving. 

Aprils,  1602.  (itoTp.m.  Air  furlv  ateadf, 
with  oeoaaional  moments  of  very  good  daflnitioD. 

/aniim.— The  wide  valley  or  clett  of  oourw  ve 
couapicDous,  with  a  ilightly  crater-like  expausi.- 
near  the  <wtre  and  at  ita  S.  aud  N.  enda ;  tbo 
latter  on  the  8.  exterior  slops  ot  Pabridua  i»  verj 
bright.  This  valley  psawa  what  might  be  termed 
the  central  monntain  ol  Januen,  ita  S.  half  tend. 
ing  to  the  S.W.  Juat  out  of  the  ahsdow,  and  S.  ol 
the  central  mouotainoua  maaa  refetred  to  (appa 
rently  hardly  figured  in  Xeiaon'a  "  Moon"),  hea  u 
oatnlet  (ahown  by  Xeison  i). 

The  daft  ^i  ia  longer  than  m  Neiaon's  map,  band- 
ing W.  and  widening.  Xearthe  E.  end  of  this  cleft 
and  S.  ot  it  liea  a  craterlet,  not  ahotru  by  Naiaon  ; 
between  this  and  the  X.W.  exterior  alope  ui 
Lockyer  cornea  a  cleft,  ita  direction  broken  near  the 
ciBterlat,  and  joined  at  its  X.  ^art  by  a  short  branch 
Blettcouiog  rrom  cloae  under  the  X.  exterior  alope 


X 


A 

irt' 

J. 

'  Mstmy^ 

ftR^ 

^1/ 

0-- 

^'-y^..^-- 

-_  Lockyer.    The  whole  ct  thia  appeara  to  ma  di>- 
tinctly  ai  a  forked  elc/l,  and  not  a  ridge-indoted 
valley,  unleaa  I  except  the  lOipicion  of  a  ridge  on    i 
ita  N.W.  border;  this  clelt  waa  alao  well  aeen  on    , 
the  previoua  evening,  April.  2.    The  valleya  i(  and  0    , 
were  aeen,  also  a  craterlet  on  the  ragged  iutanor 
ot  JanasBn,  E.  of  Fabriciui. 

-The  ridge  running  S.  acroia  the  floor 

from  N.  border  ia  not  leriniiialtil  by  a  craterlet  K. 

of  central  mountain  A,  although  looking  very  like 

In  momenta  of  very  ateady  vision  it  is  seen  as    ■ 

indosure  mwle  by  the  S.  end  ot  the  ridge,  and    I 

isolated  mountain,     I  could,  however,  imagine 

)  craterleta,  aa  d»wD,  on  tha  E.  alope  ofthe 

ridge.     A  oraterlet  ia  alao  aeen  on  the  S.W.  bordar,    | 

not  ahown  by  N^aon  ;  but  I  do  not  aee  tua  craterlet 

E  on  the  south  border.    There  are  aim  what  look   ' 

vary  like  the  rima  at  two  craterleta  ahining  isolated 

'    Uie  interior  shadow. 

Loekycr.—l  aee  no  central  psak  aa  mentioned  by 

I,  but  aee  a  craterlet  or  pit  on  the  S.  interior 


JUTtTBB  AHS  TBNUB. 

I.]— Ths  following  ia  my  record  o 

■■—  Tonjunction  of  Jupiter  and  Vo 

in,  Taamuiia— lougitudo.  Oh. 


Limba.    jy^ 


7   -n   46 

a. 

5-3            1 

7    3«    2S 

3-63 

7    40    45 

3-37          j 

7    44      0 

2'37           ' 

7    ii      0 

1-5            1 

Viiius.—ThK  interior  crater  B  not  at  all  centra] 
in  Kaiaon  (Map  XIX.),  but  much  nearer  the  N. 
border.  J.  K.  Dorrad. 

SATURN'S    SATBI.LITBS. 

[33302.]— In  reply  to  Dr.  Terby'i  letter  [33301] 
in  your  iaaue  ot  the  data  of  Qood  Friday,  T  have  tc 
state  that  Mr.  Arthur  Mee,  of  Llanelly,  Caermar- 
thenahire,  also  observed  the  ahadow  pasaage  ol 
Titan  on  March  II,  aa  wsU  aa  the  dark  appearand 
of  the  aatellite.  Mr.  Mee  gave  lOh.  30m.  p.m.  u 
the  time  of  the  shadow  on  the  central  meridian 
I  gave  lOh.  33m.,  and  Mc.  Muth'a  ephomeria  givei 
lOh.  36m.,  so  that  Dr.  Terbj'a  time,  lOh.  13m.,  ii 
very  discordant,  and  may  probably  lie  erroneoua 
There  can  be  do  doubt  tkat  tlie  shadon-a  of  Dioni 
and  Tethya  have  been  seen  more  than  once  bj 
obsarvera  with  UJio.  apertures,  iu  England,  one  i 
reflector,  the  other  a  refractor.  Aa  to  Mimas  ant 
Eoceladus,  I  now  quite  expect  an  6in.  redactor  V 
be  able  to  exhibit  their  ^adows,  if  only  halt  o. 
■uch  ihadow  fall  doar  of  the  shadow  of  the  rinna 
ispicnouB.    If  Di 


parhapa  one  hour  and  a  half  too  late.  Mr.  Marth'i 
ephemeria  ia  the  beat  yet  pubUabed.  It  ivjt  b 
loundin  the  Mmthhj  Xiticti  ol  the  R.A.S.  Thi 
late  CnptiiD  W.  Jacob  at  Madraa  could  tt,d  Slima 
with  OJio.  refractor  {M.  -V.  ol  H.A.S,,  Nov.,  IM7) 
A.  Freeman. 
Monton  Rectory,  Sittiugbourne,  April  14. 


(Xot  oorreotod  tor  parallax  or  lettac 
■  Doubtful,    t  Kou^h  obiervation,  thep 
peanng  behind  tree. 
LauDceaton,  Tasmania.  A.  B. 

SWIFT'S  OOUBT. 

[33301.]-!  FOinro  thia  comet  in  the  e. 
ing  of  the  17th  April,  or,  in  aatrouomical 
(led.  1.5h.j,  a  Uttla  south  ot  the  alar  y  I 
app^^^  large  and  bright,  but  cloud  < 
aCopped  my  obeervationa.  Thia  mjn 
(iTd,  loh.),  I  (tot  aome  good  obsorvatioi 
found  it  with  my  3in.,  ejepieco  3.j  +,  an- 
of  fleld  abiut  li^  Ita  pusition,  act 
Barnard,  was  It  A.  22h.  17m.,  Dec. 
When  wen  with  the  naked  eye  it  looke 
nebulous  atai  of  about  '1\  ma^^itude. 
in  an  article  to  the  Snii  tetuidicD  X-rn 
it  ia  about  5  or  0  mag.,  ao  that  it 
grown  brighter  since  he  wrote  {U 
In  tha  tdeacope  it  sppeara  oval 
the  head  being  much  brighter  than 
of  it,  though  I  could  aee  no  diatiiii 
either  with  powora  3.5,  70,  or  110  on  my 
certainly  a  bright  comet  as  auch  objects  ( 
During  the  time  I  observed  it— atiout  i 
it  moved  appreciably  towards  the  nor 
give  an  ephemeria,  which  may  be  ol  soi 
la  estimated  from  the  poaition  given  by 
the  .••on  rraiKiieo  E.camif,rr  :- 

T,  .  R  A,  ^ 

^*'»-  h.    m.    a. 

April22 22    30    24 

„    26 5.>    4B  

,     30 23    1.1    12 

May     4  31    46  

„      S 51      0 

E.  BeKiuaad  B 
Dewsbury,  April  IS. 
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aOQ                                    ESBUSH  MIMHAiaO  AND  WORLD  OT  BOIESaSt   No.  1418.  Aimn.  23,  1 

to  tkvout  «■  with  tlie  mult.    I  im  do  Miantifio  DUMiTe :  ths;  ua  geued  much  lawn  than  EagliA  ii  >  lettar  vbieh  apMuad  in  "  Onn "  ■()■ 

Intanrt  w  b«oaflt  in  writing  pnaoriiitloiu  wsek  UthM,  tha  pollejr  mAkug  12  or  aore  KTolntioiii  to  ago,  uiil  unied  "  W.  A.  W."    Thawritarl 

■ft«  vaak  for  appIiMsta  lor  MTice  U  jou  ncrrar  ons  of  tba  mandrel,  and  th>;  an  parfeotljaapkbla  to  hare  mada  a  lifs-ltndr  of  the  qnartioa 

koow   the    mult  attained.     Looking   upon   ttut  of  tornlng  JSin.  to  SSin.  diun.  in  the  np  without  length;  pnictiae  of  a  method  wblefa  wna  ' 

"  E.  H."  M,  aboTB  ail  otliar  papers,  a  paper  foi  the  ahaka  or  ^tter.    Without  Ui«  gear  the;  lun  ao  coma.    He  made  nun;  -nrj  intwsalin^  atal 

-J 1  ..  .-: _   [,p^  doaioilila   it  ia  oo-  tarrihly  heaT?  at  anything  qnickei  than  throa  of  »nd daacribed the ij stem ofglacial "-^" -~ 


caatonallr  to  complete  the  record  of  the  piDoeanon  the  mandrel   to  one   of   the  Bfwheel,   M  to  be  he  averrad  bad  pieaerred  liis  fall  Tigoor 

of  emit  in! tiatM  by  the  preacribei  with  the  ex-  bejODdtha  power  □(  one  man  to  drive  them.    Tlia  eishty  jemn. 

pailenceof  theiulleraror  ei-snFCaraT.  Foiinituice,  mandreli,  which  are  of  cist  steel,  nm  in  gunmetal  Now,  Sir,  I  think  it  would  ictenst  many 

•  fcw  monthi  ago  I  gave  a  few  hinti  on  ezhauilion  collan,  uid  ora  ^hout  '2in.  in  dtim.  in  tha  bud;,  if  the  geuUemao  in  quealion  could  give  ' 

«t  hnUn,  and  otber  coireipoudenta  lent  preicrip-  Theae  lathts  urn  uiusll;  acrew-cottiug,  uid  for  small  fuRbar  informatlou  tr  the  leaults  of  hii 

Horn.     It  would  ba  intereatiag  and  iaitnctiTa  if  the  shopa  aoBWer  ver;  well.  M;  own  opinioa  is  that  tha  change  of  tiaaue 

00R«n>ODdant  whose  letter  cslled  (ortii  thaea  efforts  A.  P.  Shakeapear.  maintainedto  a  far  greater  age,  and  Uut  co 

would  let  oa  know  his  experience,  and  I  inTita  hiiD  t>  o       n,   „„„i    .„j    „,ri^...    i^n,.      .    .i™;!.,  alone  fix  tbe  limit.     IVe  percaiTe  many  heal 

todoBO.    E»eiy  aubjeot  treated  ol  in  tbe  "E.  M."  ^.^^{~  .'  fifi!^  "  „?w. ,"'   „1  ''_!l  !™  w  'trong  at  an  age  whan  other,  are  dying. 

-it  dealt  with  in  this  wa;.     Why  notmedidna?    It  f  S^°.",  ?"   "^  7".*^,  ?,  ^f    "  ?^— ^  ^n  I'*'"""  "f  cliwilinaa.    in    body   and   balii 

if  the  only  way  worthy  of    a   sdsutific    ioumid.  ?, ."  _,>ifS°"   ,™ '  ,k„  „    w       .    pV^  orderHness  in  eyerythiug  is  eTar  in  fa*ou 

There  miglit  ba  lesa  pr*«!ribiiig  in  your  columns  :  "  ""  wimarawn  irom  tne  mirner.— a.  i .  o.  former.    The  bodily  fonotioni  sre  best  pa 

but  what    a  nluabla  reoord  the  medical   matter  when  the  oomponeat  determinate  element 

OODtaincd  in  your  paper  would    in  time  become  !  DIFFBBENTIAL   B&OK-OBABBD  exact  proportion,  and  it  is  the  practice  of  a 

What  a  check  open  quackery  and  lalf-adTartise-  UANDBBL.  to  add  thereto,  or  take  away,  at  the  case ' 

mmtwheu  ever;  pre«iib«r  would  be  liable  to  ba  [S3402.]-"  ysw's  "  letters,  3.i30i.l  and  33339.     I  {.«"'«"  subsUooas.  or  impurities,  .peedd; 

CODironted  with   tbe  result.    The  best  way  I  can    ^^Jj  toko  mv  former   unionrtioiiii viz     -'in     4iu  oisoraet,  and  from  e.itiy  jouth  man  is  gi 

r^  to  the  '■  L.  D.';  is  by  iotrcdudng  ';  Resigoa.  ^^  ^m.  dism.,  and  say  U,  12,  aud  21  t^th  ripeot-  'bwrting  thew,  many  ot  i*hioh  »"  ootgw 

tlon     to  him,  and  uniting  him  to  sdvue  on  hu  iyeiy.               i            j    .      ■                           r  j^j  accumulating,  they  ultimately  destroy 

Bate,   and  "Resignation"  to    give  us  the    result.  u  rolled  roond  C  will  turn   three  limes  in  one  eolation.      Whelbar    there    eiisla    a    "  re- 

Tbe  challeDBe  he  publishes  to  me  is  much  mors  nr.,.,..i.<..  ..ir-r.ii  ■  Ki.nr.riui  it  Ti  i^  mii^i  r.......]  p  whereby  almoat  abulute  cleanliness  or  pui 

citable  for  ttap^gL  of  £<fr.  Z./.oi  tha /.i.,,«rrf  nSl  onlTti^  SS:«^-no  more  reTuiii  b.  obtiLod,  remains  to  be  seen;  hot  I  bet 

JT'Jl''''.     '.f''-";"i.^^.'"?'?"'V'^"?""ii'**  ,l,eu  making  circuit  of  C,  although  B  has  21  teeth  3"^"°,  ™«>[™   "»»"  i"'"  ""«  "'  "«P 

to  the  IreatmentoftheaubjectofriTal  pugilism  than  to  six  on  D      This  roinooi'fli/ motion  must  be  taken  '"^'^J  alemeuie  clean  or  pure. 

!5i.??",j'v'*'^?a"'"  diBerenceaol   opinion  into  conaid^tion  in  detsrmining  tharevolutionaof  „.„  „  ,            i„  .   n,   ■  .  ""'T?'*!  ^*J?- 

^twQihonld-baHwntifa  practitioners.    1  decUno  c.   As  I  pointed  out  in  m;  former  letter  (and  which  li«.  Balaam-street,  Plaistow,  i,.,  April  1. 

*lK?;'i?^  ^*?^L^?°"^"  iL?  ^¥?^«  I  notice '^-ew"  is  aware  of),  when  Bid  Ego  at                                      " 

method^^amptingtoaettle  a  queabon  betwaan  the  same  rata  of  rev..  C  becomes  part  and  puoel  TH«  BBOBHT  BEMABKABLB  D 

twoiamectaWe  sountuU,  and  baasiue it  could  not  ^jth  B  aud  B,  and  goes  necessaril^  in  the  same  AT  WHIST. 

■OfanUfiottmcLtudBWOQldmiuire  >  whim  ot  ...h  .bl^.birtUt.  whUa  Uib  ab...  co.ditiuia  (B  ax-  P?P*'  ''•^  '  l,''^'  """""^K  t.  tha  doi 

loiiiJiigth«.Aocawa.  areUhoDalup  oi  Clue  and  ..porito  di™;S^to  B  E   and  D.    Lwik  at  it  i.  'l""""'     i* 'f;  "  J"-!"        m  ^      ^^          . 

aflMtErtwMQthaadmuuitxatwii  ot  tha  treatmant  ihS^ar  ■  1^  intaii.1  li^th  of  B  D.<rt™  thaont*.  tha  lala  Kda,"  a.d  it  would  have  Iwn  ai. 

>ldtIi,dl..iip.«ua>or  -TO."  .1  th.j«m.i..  Si  irD  lldtt^oTS.  fh.  £ar  S.U.  S  D  "  »»  a.tnuidmar;  ■•  d«J  "  W  l»a.  ™i 

PanWa^a  mhlhita  jtaalf  in  v«n*Ap«iT.r>    .1 n.  ^4     .                      I ^ ,  hv  Wlbiesees. 


tot«dtya»d««irt«ncrinaiffar;^''p^;iis  So'^fl^i^tX^^Ve  mVotoi  D  ilhe  luic^^^      'Hera  is  a  paragraph  which  I  have  r« 

theoMa'withJWall^COnstihiticSZ^^asea.  U^-^i^^bZiS^^i^^^ihrU.w:,  and  which  ms;  be  eppeuded  ;  but  where 

U^,  »~  «"  ^PUS^'^.  "*  ^H^b  "^  ^"'^  diction  a^TSa^  E.  tLe^  E  must  l^.a  U^  grUS^  ^J^f  *'^"'-"''  "^  '"'  "''"  "^  "^  ^^ 

ttow  tbemMlTe*  at   certaui  tunes  ol  tbe  year;  m  „,— d  instead  of  B  trumps.—        ,    ,       ,                  ,.._.. 

Other   caiet    the    disease    occasionally    disappears  ^Inatid™''in      lin      and  Sin    dlametei      "  ""         "  Anmt™  nf  thenhenomenal  whist-han. 

^ontaneoaal;  and  remains    aws;   yean.    This  is  ^-275  and  &5o  and  te^th  20    40    aud  MO 

''T'irS'''^'°S'?""^?*^'?'''^J' V'™°'"  ively  may  be  osed.     I  would  suggest  to  "  Sew  ■  — T'T  T.;,",!  T" 

•B>)«*togr«»  and  long  inflnenong  pbysioiogical  that  ii"  n>^"  »  ""Sb  modal-B«y  in  light  wood-  "P."^ 'i  „^'"A  ^S 

ccItM  than  are  men :  tb«n.  In  some  few  CBBsa.  after !.;._..• .....v -.  k.  iib...  ...j  t_^>     ih.».  audajodgeaad 


otter   caae.    the    disease    occasionally    diippwr,  '^t^T^2i;.flin.,  and  8In.  diameters,  1-637,        " '^r'^  "  m""  V™  W '°S'^^^-;r'"l■ 

qiontanaoaaly  and  remains    aws;   yean,    fhis  is  ^-275  and  ii-55  and  te^th  20    40    and  ar  -"""■'     ""    "'''    "'""^-''  "•    """  -'"'■-    ' 

"T'irS''  "^  *"  Vf*"  "^  ywoen.  who  are  more  i,^,  „,y  t„  Q„d.    I  would  suggest  t. 

ta  dlo  aimatlllu.  laM   m  tile  llltau.1T  arnabtu-  .lar  imnu.h  to  th.  thiairr  to  h.  m.i.ldm*!  "  oor-  ""■"■    Polo  liaa  oalculattd  that  tUaohMO 

Umal     diaauaa,    i,±.h»d.cl,a     Kid    .i».n«L.  ^."°°*'"° ""  ''"'"°  "         oS^..?"  ....I.e.™.!,  i....  ml.B.IJJ.OM.OOO" 

Asthma.  Jack  or  C 

Of  oonrsa.  I  should  require  ■  k>t  of  particulan  ,     „__„„  „„„„„-  

about  the  "L.D.'i"  "blooming  young  matron"  I.iNTSBN  FIHIOKS. 

before  I  should  bs  conTlucad  of  aren  coinddenoe;        [38403.]— "F.  J.  G."  improTas  hi*  posilioti  by  a  c 

bot  it  is  useless  to  invite  the  prodncticn  ot  these,  as  sensible,  •traighttorward,  not  uncalled-for  confei-  pUven,  my  partner  got  twelve  tiumpa,  an 

«T«L  it   my   mmd  »-era   thoroughly  Batiiflvd   on  uan  of  ignorauce  of  the  sut  ject  on  which  ha  van-  have  got  ibirleen  but  for  a  blunder.    I 

Jsgnostic  pointfc  I  could  not.  on  the  strength  of  tured  to  give  us  all  instruoliou.    Ttie  chief  point  is  dealer,  and  it  was  a  very  neat  jokeon  thai 

thil  one  oasa.  admit  the      L  D.'i"  agency  in  the  this— not  whether  solid  or  lantern  pinions  are  tha  p»rt.    If  we  had  bean  playing  for  monn  I 

natter.  To -'p.  Farnun,"  I  wouldsay  that  dictating  beat,  bnt  whether  tbe  latUr,  wheu  properly  made,  trumps  would  have  been  mora  evenly  dill 

"the equation  of  cure"  is  exactly  whatldidne^  invariably  cut  their  driven  or  not.    "P.  J.  G."  Anyone  who  knows  how  it  u  dona  can  i 

^ ;  on  tha  contrary,  I  said  that  in  any  esperienoe  sayi  they  do  ;  I  say  they  never  do.    The  inference  occasional "  ramaikaUa  deal  at  whist,"  wlud 

the  dueasa  waa  incurable  by  medical  means,  though  of  thU  is  simply  that  the  one  does  not  know  how  to  the  press  in  the  usual  fashion.  There  isagc 

ttkC  outward  appearance  might  be  madetogofora  make  them,   and  that  the  other  does.    Britten's  woU-known  in  London  who  every  afton 

ilma;  bnt  I  did  not  say  that  the  disease  never  got  handbook  aavs  lantern  piuious  answer  admirably  as  ev«ning   (Sunday    excepted)  produces  livi 

Wril.  IdonotprofesatogangetbemflnitoKSOBrcaa  (ollowen.    How  can  they  if  they  cut?    lam  not  from  a  borrowed  hat,  »nd  yet   we  never 

Wh  ""i*"     fc"'"/ ''^'''-'^"'  prepared  to  write  a  treatise,  as  6Uggeit«d,  on  the  corresponding  announcement  of  the 


When  I 


>ke  ot  pushing  arsenic  to  the  point  of    proper  shape  ot  the  teeth  I  alluded  to,  but  a  speci-    duction  of  rabbits  from  a  hat,  although  til 
t  the  health,   I  did  not,   ot  course,    men  driver  and    pinion    shall    be    prepared    aud,    u  wonderful  as  the  remarkable  deals  at  i 


impwriDent  ol  the  liealth,   I  did  not,   ol  course,  man  driver  and    pinion    shall    be    prepared 

mean  permanent   impurment.     On  the  ooutrary,  through   the    Editor,    pUc«d    in    tbe   huii..   „. 

luoy  patients  who  Iiave  gone  through  a  (uU  course  it  p. 7.  o."  for  his  inspection,  remarks,  and  return.                                           

Of  ussmc  express  themselves  as  feeling  peculiarly  This  shall  baa  connterpart  of  pinions  that  have  T,Ti.BT>TwrKMTB  -arTTrr  soap  »iti 

well  a*  a  stquence,  if  not  oousequauoa,   ol    this  been  running  in  saveraT gravity  docks  lor  over  BXPBBIKBNTB  WITH  SOAP-Bni 

Mtuia  afterwards.    I  have  myself  undargonetwo  twenty  years  without  a  mark  ou  the  drivers.     Now,         [33)07.]— Yol'd  paragraph  ou  the  abovi 

full  oonrses  of  araeoie  poshed  to  first  sjmptomsof  "ficti  are  chiela   that  winua   diog."    Hut  why  reminds  roe  of   soma   very  beautiful  ex( 

ohronie  poisoning  withoot  the  least  permanent  detri-  should  adverse  criticism  be  cousidered  soma  sort  ol  made  by  Dr.  Richard  Xorru,  for  many  ;i 

nentto  health,  Init  rather  with  beneSt.     I  would  »  joke,  and  almost  beneath  notice?     "F.  J.  U."  fessor  of  Physiology  in  Queens  Cull.->ge. 

Mmind   '-QgU''   that  he  must  not    regard    every  makes  aisertinns ;  I  deal  with  ficts.     Hy  criticism  ham.    They  were  mtonded  to  iliustrats  tl 

" '""■"opalhic     prictitionar  "     as     a     man    who  was  not  intended  tu  be  unkind,  od;  when  I  come  by  which  the  white  blood-oorpuscleapasseii 

homuiopathy.     A  numbur  of  prescriptions  ■crags  s  crooked  nail  I  like  to  hit  it  straight  with  a  the  wulls  ol  tbe  oapllaries  and  migrated 

_  ig  homicopaths  I  have  had  the  privilege  of  hammer.                                                          Tuebor.  aurroauding     tisanes,    a    process     which 

ins|>eating  have  convinced  me  that  many  of  iliesa  observed  microscnpically  in  the  frog's  to 

menarehomo-opathsoulyinnsma.    In  conclusion,  puftr  ovftATTOKT  ov  ttpti  which  a  particle  of  mnstard  has  been  pla 

let  me  aay  that  perhaps  I  am  not  so  ignorant  of  PEOLONOATION  OP  LIFE.  ^^-^  ^  ^^^  „,  1^^  pl,,^  oj  ^  iuflamms 

liomii>Opathyas;our  correspundaots  assume.  [33104.]— Tag  alchemists  ot  old  are  popularly  orders.    I  have  never  seen  any  reference  ( 

liancaBtrlan.  credited  with  abiorptiou  in  the  pursuit  of  too  much  to    his    methods,    although  I    hare  no  d 

— — ridiculed  ideas,  one  of  which  was  the  discovery  of  journals  ol    scientiflc  eDi.-itities  would  be 

T  ATTTW  Tiwpnn-U'nM'PiV'Pja  "'''*  Bliiii."      The   researches    may   iudeed  Have  contain  a  record  of  them,  as  the  profa 

l^Anau  IJSFBUVisnENTa.  been  most  minute  and  exteuiive  :  but  their  fail uro  unknown  to  fame.      His  apparatus  const 

[33401.  }-—Tirs      improvement      suggested      by  cannot    be    taken  as  sbsoluto  proof    ol  the  non-  ih^low  round  pan  and  a  nng  of  wire(s 

A.  E.  P."  would  not,  I  am  afraid,  work.    A  ^in.  existence  of  means  which  might  prolong  human  life  smaller  in  diameter  thou  the  pan)  to  whicb 


pleading 


lathe  would  not  turn  more  than    20in.    diameter    very  greatly,  though    not  eternally.     SupeistitioD    was    attached,    bant    at  right  angli 

without    chattering ;  though    in    wood    it   would,    wasaDonBdersble  afemeutin  tbe  ilchemista' ezneri-     Tbe    pan    being     °"-'     — *-     

perhaps,  turn  JUin.,  or  even  more,  quite  decently,    meuts,  which  were  not  conducted  upon  thote  linei     which    I   think 


without  shtihing.   In  England  these  large  diameteri  which  woold  probably  be  token  in  the  face  ol  the  the    wire    riog    being     dipped     in,     a     : 

Ue  turned  by  steam-power,  and  the    lathes   iire  science  and  knowledge  of  our  time.     Muiy  may  be  form  which  represents  the  wall  ol  a  oa{ 

made   acoorduigly;  but  on  the  Contineut,  nhere  inclined  to  pooh-poub  the  reopening  ol  this  subject ;  bubble  is  then  blown  with  an  ordinary  tob 

Ewsr  is  scares,  the  work  is  done  on  (oot-lathes.  but  it   matters  little.     Men  have  lived  tor  long  and  allowed  to  fall  on  the  flim— if  this 

ese  lalhes  ^^  from  Sin.  to  Din,  centre,  and  very  periods  in  tbe  put,  and  may  again.    My  initiative  simply  allowed  to  touch  the  Elm  it  will 


ENGLISH  MEOHANIO  AND  WORLD  OF  SOIBNOE:   No.  U\3. 


■WB  wui  oa  ADOT*  US  lut  tum,  and  oua 
«.    Tha  bowl  of  the  pips  ii  thaa  placed 
iu  kalt-ipheTS  below  the  lilm,  whan  th? 
bbia  nuj  IM  dnnn  through  the  film  with- 
cing  it,  ud  leaving  no  trace  of  >  hole.    If 
e  be  fint  dipped  ill  the  soup  lolDtian,  it  m 
ti  throuah  tha  film  vithont  deatroyin)! 
d  bIm,   it  fint  netted,    may    be  pu>)i9d 
>ud  viUidravn.     I  need  hirdly  say  Ih* 
1  ftppuatui  ii  Dsceataiy  lor  theaa  expei_ 
int  a  more  rtiikinK  effect  ii  produced  it  the 
he  Slta  ii  on  a  fairly  larRe  ei^a. 
abory,  April  lii.  Queenuuan,  C. 


]— Iritivsjnitio«n»TiolJnhyriEhot,  It 
■nutly  ■  well-mada,  new  inBtrumsat, 
■pirit-Taraiihad.    The  tone  pleued  -— 


1  height  trum  lower  tu 
Lti  only  found,  ta  my  txperieuce,  in  vari 
•  Tiohos.  As  well  u  I  could  tell.  tBi 
f  mir  iniids  tha  flildls  reaeuuded  in  aym 
ItafrenchpitcbC.  I  am  not  luralknox 
T  way  to  utiifactorily  ucertalu  this  lait 
d  ba  obliged  for  advice  on  tbu  point,  ai 
t  thne  Pichot  flddlee.       Irftncutrlan. 

IALI.iaATIOlr    ON    BATIBBT 

ZIN08. 
I — A  QTrsav  under  thia  heading  sppearnl 

XXIV.,     and    again    in    Vol.      XLtV 

To  teit  tha  nutter  tor  mjialf,  I  ut  u 
nwtly  uBunieu'a  except  with  the  iio< 
4d  solution  of  flalammoniao  waa  u<Q 
I  dilnta  anlphuric  acid.  Tlieie  aame  zinc  . 
1  vitli  dilute  lulphuric  acid,  "  &£iad  "  and 
'  drwdfully  (notanunconmiDnfi    '  ' 

itad  ziuci)  ;  iu  thia  cue,  though, 
ined  by  the  fact  chat  the  xiuci  were  c:ut 

being  toUed.    At  any  rate,  I  conuder  it 

a  way  out  of  the  difficulty  of  ueing  cMt 
iviil  aug  Ins  of  fiOirei;  and  in  thia  I  am 

by  Shaw,  for  iu  hia  "  Electro-Meta'- 
.   4J,  lis  ■■;■ :    "  The  battery  of  M.  da 

*"     '-'-     ~-      an      arrangBmaiit    liiiiilar 
eidted     difterently,     the 

~».  wtituung  the  ziuc  is  tillsd  with 
led  loiutian  ot  muriate  of  ammonia, 
ttj  ixuaeiaea  an  intenaity  equnl  to  thatof 
Id  in  many  aiperioienta  nude  by  the 
th  Giove'a  batter;,  in  which  a  utiuated 
J  the  lalt  iu  question  waa  employed  in 
■  dilnta  add,  tha  etiact  waa  certiiiily  not 
1  bj  the  aubatitutiun ;  nay,  in  the  few 
Ta  axpaiimenti  nuda  on  the  subject,  there 
to  ba  a  conaidarable  iuetaaaa  ul  poncr  ; 


*a,   but  it    i 


1    ot    [ 


B  of  a 


iuOtni 


I,  the  tatter  gave 
equal  to  that  produced 


^oa  nnoonded  with  dipping  acid,  aa 
tv  '■  Sigma,"  and  tha  liiic  with  the 
ntatioB  of  BBlammauiacwill,!  imasiue  ba 
da  rival  to  tha  Fuller  celL  Thia  I  havt 
:  azparienea  with,  and  to  my  miud  ia  far 
kiAoTT,  tha  line  and  mercury  uaed  baiug 
tor  tlu  ouiTsnt  pradueed. 
.•lav  4tt<d  the  poioua  cell  (containing  tha 
witb  a  aolntion  ptrpared  iu  the  IcUowing 
DlaMklva  lib.  nitratsot  ammonia  iu  k  pint 
^MM  theieatal  coacaining  the  aolutiou  in 
:  mixtiiTe,  and  add  aluwly  au  equal 
t  IDlphima  acid.  Xitric  add  ia  liberated, 
■ctiTS  fngradiant. 
•an*  on*  connected  with  alectio-pUtiug 

profaMJnn  wbet»  a  powerful    '     - 

aaetmmrj,  will  give  this  arrajii 
1  IlirtrijU,  and  publiih  tha  leaiilt  of  it) 
Bj  asjwrimenta  being  limitad  to  uainK  the 
tinl  honn  a  day,  and  that  at  long  in. 
*  far  MB  ojltals  We  appeared  on  tbi 
i«femiic«top.a!)8,  Vol.XLV,"E.  ■'   ' 


a  the  u 


ol  tJ 


uratad 


mo  lolation  in  hia  patent  of  Fi 
aca  Kaudar,  of  Plymonth,  m  "  DucK- 
laetndtj" ;  and  Shaw  doea  for  Moleyits. 
ik  the  credit  moat  be  giren  to  I'aarca, 
aaniai'B  daicriptjon  did  not  appear  till 
1819,  wheraaa  Pearce'a  patent  ia  dated 
tha  eknie  year,  and  Sbaw'a  work,  con- 
■tatrna'a  aocowit  w^^a  not  piihlithed  till 

I..  A.  I.  B,  S. 
am,  April  14. 

LTKHT  bbsxwaj:.  rsss. 

—It  ■  not  my  to  andentand  eiactJv 
Chawwllnt  cf  the  Eachequw  propose] 
rwwil  feaa  on  patents,  but  no  doubt  it 
Bada  daar  (n  tome  ofllcial  ducument. 


Apparently,  it  will  ba  necfasacy  to  Temsmbcr  thg 
ex.LCt  ago  ot  a  pateut  to  laarn  huw  mu^h  hu  to  be 
piid  for  its  reuawid  for  the  giiou  year.  In  what- 
eTBt  way  the  eipenees  of  tha  Pataut  Office  are  paid, 
it  is  certain  that  tlie  public  payi  them,  thuiigh 
more  may  come  out  of  one  pocket  Uuui  anothur  ; 

nobody.  The  Patent  Office  inuit  Iw  aup ported,  and 
it  is  advisable  that  patenteca  alinuld  bv  rcqueated  to 
]>iy  Bomething,  othunriso  the  oliu-s  n-iiuJil  lie  over- 
whelmed with  crick- biaiiiod  achemea  which  might 
require  a  roam  ol  popar  to  priat  each  copy  ot  the 
«p*dflcstiou  (prices J., poat  free,  lie  it  remembered); 
but  Ihera  aeema  no  good  reason  why  the  bulk  of  the 
money  nacuamry  tor  tha  support  of  tha  Pateut 
(Jllico  should  not  ba  obtained  by  a  tax  on  tha  aiic- 
caaafui  patents.  Mr.  Chamberlain  did  a  g<x>d  thing 
when  by  tha  Act  of  Ujtl3  he  redueod  the  cost  of  a 
patoit  to  il  J  but  he  also  added  materially  to  the 
rortiiDg  eipeoKaa  ot  tha  oH'tce  by  creating  a  staff  ol 
eiamiiien,  who,  with  all  ruapeet  to  tliuso  geutle- 
lueu,  are  utterly  uieleia  ao  far  as  halpiiig  the 
patentee  ia  couceruad.  Ai  thtiiga  are,  tha  man 
who  faiiciee  be  has  i  good  thing  and  lakes  out  a 
pateut  ia  no  better  off  than  he  waa  before,  except 
chat  he  paya  Isaa  money  for  the  "  seal."  lln  li<ts  no 
guaranlee,  and  hid  patent  ii  only  /irinta  fiieu  evi- 
dence tliat  be  did  call  himaalt  thu  llrat  iufeutorof 
aomathiug.  Ha  ha*  to  fight  hia  bittlei  in  tba  law 
..  :....  11... ^g  jig  ji^j  ti  ''    - 


law  du«a 


it  Ufli'.'e 


igistry  of  documaula.       .    _.    , 

tf  it  La  worth  patenting,  should  bo  alao  worth  some- 
thing at  tha  eud  of,  aay,  four  or  aayi^n  yuara,  and 
the  owner  of  tha  patent  should  pay  auch  fees  as  may 
he  found  necaaaai;  to  cnrar  hi]  siioie  of  the  work- 
ing eipeusaa  nf  the  office.  If  the  invsution  iort 
not  give  a  aullicient  pruQt  by  tha  end  of  seven 
years,  it  ia  reaaouabla  to  auppuie  that  it  caunot  br 
worth  much.  But  who  ahalJ  aay  what  an  iuventiuu 
ia  worthV  Sow  1  come  to  the  pitli  o(  the  subject. 
The  Patent  Olfioe  (using   the   term  in  ita  widest 


<e)    1 


the   < 


its  sole  reason  of  being;  and 
follows  that  the  preiimiuary  fees  for  auch  protec- 
tion aa  it  affords  should  be  aa  low  aa  pjaaible. 
They  must  be  something— to  provide  f>ir  the  work- 
ing eipenrea  and  to  put  some  test  on  the  would-b< 
patentee's  behef  in  his  invention  ;  but  when  thai 
luvciitian  is  an  abtablishad  success  they  may  be 
■uytbiug  fou  tike,  beciuie  whatever  tha  patentee 
has  tu  pay  he  lakes  out  of  tha  public,  and  it  the 
invention  ia  nnt  wjrth  hujiug,  tha  public  won't  buy 
it.  It  they  do,  tbs  patentee  can  afford  to  pay.  AI 
present  wlmt  is  callud  ''  protection  "  coita  a  pound, 
and  a  patent  costs  four  pounda,  which  Lksts  lor  foui 
yeart.  SuppoteUc.  Uoecheo  had  made  the  cost  ol 
a  putent  oua  pouii*  only,  plus  the  odd  shilling  or  so, 
would  not  that  have  b^au  batter  tbaa  roducmg  the 
tax  on  patecta  which,  if  they  are  worth  keeping, 
should  be  able  to  pay  any  tax  that  may  ha  toond 
ouceeaary  r  Soma  pateuta  piy  better  than  othara, 
ot  couniB,  but  it  would  be  diffijult  indeed  to  dis- 
criminate or  to  adjudge  the  laspective  values.  II 
aeeniB  clear— at  leant  to  mo— that,  i£  we  wish  to 
anCDuraga  invautiou,  the  preliminary  tees  should  be 
mnde  as  low  aa  postibls,  and  the  money  reqaired 
for  the  working  eipenaes  of  tho  office  should  be  gol 
from  tha  suecasBfuI  patents.  I  think  the  Chancelfoi 
of  tha  Exchequer  hat  made  a  move  iu  tho  wroui; 
Uiioctiou,  but  I  hhouid  like  to  read  the  opiuiuua  ol 
othom  acquaiiitad  with  the  wurliiug  of  ttie  I'ataut 


[3:I111.]— TiCE  announcera<>nt  ol  the  reduction  ol 

apeech.  nill  be  read  wilh  aititfaction  by  alt  inta- 
re&ted  in  patculj.  eilhu-  as  inventors  or  aa  uunu- 
idCturers  and  capitalisia  who  havo  an  ownership  iu 
patents,  :ind  by  all  who  arc  ikxicous  ot  seeing  the 
mauulacluriugiupramacy  of  tho  country  maiutainod, 
aa  undoubtedly  minf  valunbia  patent*  have  been 
sacriliced  by  iaventors  who  hare  been  unable  iu 
font  jpars  tu  recoup  tJicmielvas  for  all  their  outlay. 
Wo  know  of  inatanM!s  of  auch  occurring  daily.  Tiie 
ly, ,...,......_   ,.  ...,.„  .. .._._. 


»  ainouiited  to  £93,92C,  or  a  greater 
in  .CIO  on  K,OUU.  We  know,  of  Doune, 
r  three  yeaia  would  elapse  before  tbia 
d,  as  many  i»t«iiti  have  lawed  that 
low  in  force.  \Va  tliink  auoh 
malCers  shuold  be  brought  before  all  Members  -.t 
Puiluuneut  who  ut  for  manufacturing  dietiicis,  and 
we  would  adviaa  alt  invantora  and  othem  iuterusted 
in  patents  tu  write  tu  and  urge  the  Member  tor 
their  own  diatrict  to  nie  bis  influence  to  have  tbeaa 
faea,  which  are  now  a  tax  upon  iuduatry,  reduced  aa 
low  as  possible.  W.  P.  Thompaon  and  do., 
Patent  Agents. 
C,  Bank-street,  Mancheater,  April  l:S. 


A  NBW  POSITIVE  MIOBO  BTBPIBOB. 

[33tl2.J— Ir  may  iulereat  your  rniders  to  laani 
that  Spencer  and  South,  ol  Buffalo,  N.  Y.,  maketS  Of 
micioscofdc  objectives,  &:j.,  have  invented  a  new 
positive  eyepiece,  which  excels,  in  my  judgment, 
anything  that  hua  yet  appeared.  It  improves  tha 
daUnitiau,  gives  a  field  ol  mual  amidiflcation  nearly 
to  the  extreme  edge  thereof,  and  is  for  this  reason 
alone  invaluable  nr  micro  metric  purfioaea. 

UarahaU  D.  SweU,  P.B.K.S. 

Chicago,  III.,  April  :>. 

PUBLIC  CLOOKS. 

[33113.]— I  nAVE  read  with  much  plea Eura  the 
interesting  letters  by  "  W.  J.  It  ,"  and  should,  like 
him,  be  vety  glad  to  see  one  public  clocks  placed  in 
luitabla  poaitiona  where  one  could  obtain  correct 
timr.  knowing  they  were  properly  controlled. 

To  give  on  idok  ot  the  utility  of  some  public 
clocks  in  reapact  of  poaition  and  tima-kaepiag,  I 
will  meuticD  my  experience.  About  three  monUi* 
ago,  by  pure  acddeut  I  discovered  a  public  clock, 
Kj  plBced  that  I  had  walkod  underneath  it,  on  my 
way  t<j  business,  loi  nearly  three  yeus  without 
knowing  it  existed.  Xot  celucniug  by  the  same 
route,  1  had  no  opportunity  of  facing  it,  or  poasibly 
might  have  discovered  it  earlier.  Su  much  for 
position.  After  baviog  made  this  grand  discovery, 
in  au  unguarded  moment  I  ouo  diy  placed  confidtDOS 
iu  thatimaitindicatsd,  with  the  result  that  I  reaehacl 

^xral- street  Station  loo  lal     ~ 
about  four  minute*.     On  the  fi 
compared  thi*  public  dock  with  corrFci  time,  and 
found  that  it  differed  only  by  a  paltry  error  of  about 
four  minutes.    So  much  (or  ccri.-:  time. 

I  have  since  found,  on  making  iDquiry  amou^ 
my  frienda,  that  I  wai  not  the  only  inilividual  wtu} 
did  not  know  ot  this  public  clock,  although  they 
have  also  passed  underneath  it  avory  day  fur  some 

■'  W.  J.  R."  mentions  in  hii  letter,  Xu.  33345, 
that  public  docks  can  only  give  useful  iuformattoa 
to  tboee  who  know  how  to  avoid  the  paraUaetic 
error.  Xow,  I  should  hko  to  know  how  this  diRi- 
culty  can  be  overcome  in  the  namw  streets  ot  our 
Metropolia  ^ 

Doe*  "W.  J.  B."  mean  to  suggest  that  when 
anyone  is  passing  by  a  public  clock,  and  ia  deairooi 
ot  obtaining  correct  time,  thay  should  retreat  down 
some  aide  street  in  ordur  to  reduce  the  parallactic 
error ':  If  such  couiscture  on  my  part  ba  correct,  1 
am  quite  GUie  the  British  public  will  not  saunter 
down  eida  streets,  or  ascend  the  Monument,  iu 
ordnr  that  they  may  ascertain  tuiTirf  time  tr^  a 
public  dock.  Heltoatat. 


EOt'.  V.  KiLEY,  whose  Opportunities  forobaeiva- 
nlace  him  amongst  the  highest  autboritiea  on 
hiibject,  estimates  that  •'-■--  -'  •  --■ >— 


Sulphuric  Anhydride.— 


baa  uot 


cnistaku  that  AI 


eou  gr»! 


ouaL.    The  reductioi 
1  should  h. 


hould 


tooppti 


ion  only 

aitendad  oiar  tho  life  of  a  pateut,  loaviog  renewal 
fees  of  r.i-1  atiil  to  ba  paid  iutttad  of  ilfit).  If  he 
had  reduced  it  by  £1  per  year  more,  making  tha 
renanal  tuH  coDimeucu  with  LI,  and  giving  a  total 
uf  i:j:>.  he  would  luve  rendered  signal  service  to 
Lancaihira  and  Wirkahiru  and  all  manufxcturiog 
district*  without,  we  cnntend,  redudug  the  total 
income  derived  from  the  fees,  a*  on  far  tho  greater 
proportion  of  patenla  no  ranowiil  fees  are  aY«r  paid 
at  all.  And  wa  kuiiv.-  many  instances  of  patcuts 
that  have  been  allowed  tu  lauae,  not  becaune  they 
were  worthlasa,  but  liecauae  the  tax  waa  too  hjgh. 
The  number  of  puli'nt*  upon  whicb  the  renewal  He 
of  .UtU  WHS  paid  during  Ust  year  waa  about  8,000, 
whereas  tha  number  of  patents  that  had  been  issued, 
and  on  which,  if  thuy  had  not  la[iiod.  the  renewal 
would  have  been  payablo,  was  37,'iin,  and  on 


)  per  annum. 

Chemical  Sec- 

--  -— o lan  Nutuialisla 

and  I'liysiciana,  Prof.  Ur.  Itud.  Weber  exhibited  a 
scries  ot  preparations  from  tha  I'lettenberg  Works, 
in  AV'estpbalia',  which  are  Sent  out  in  soldered  tin 
boiea  c'lbtaiuiug  two  aud  a  halt  kilogrammal 
each.  Tua  anhydride  was  made  accord uig  to 
Winkler's  method,  but  no  details  wtrs  given. 
The  speaker  discussed  tho  view  as  to  the  existence 
01  two  allotiopic  forms  of  sulphuric  anbjdride. 
According  to  hi*  (Weber's)  careful  iuveali|t»tion». 
in  which  tha  anhydride  was  obtaiued  atitnlntely 
tree  frcm  moisture,  by  treatment  with  P,0^  aud 
repanttd  distillation,  it  is  in  this  state,  at  tempeta- 
tur-c  above  ii^,  a  liquid  whicb  on  cooliug  congeals 
to  crystals  resembling  aaltpetre,  but  which  melt  at 
the  beat  of  tho  hand.     Vury  small  propottians  of 

.lamperatures,  and  the  aolid  thus  t 


iiutmeltbelowlUO.  it 


und,  which  in 
lo  tha  fonsul* 


thia  . 

ively  tor  the  fifth,  aixth, 


Sulphuric  aubydcidc  enten  into 
irecc  comoinauon  with  sulphur,  eeleninm,  and 
illurium.  With  the  former  it  yidds  a  blue  com- 
innd,  insoluble  in  au  excess  of  the  anhydride, 
hich    Weber    call*    sulphur    sesqnioxida    (8.,0j). 

„  „ ^„  „„    ...ilenium  dissolves  in  the  nuhydrida  to  a  deep  green 

i   and  £1  respect-    compound   (SeSO.),  and  tellurium  to  a  red  liquid 
and  dghth  yean   (T«I:><J,). 
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REPLIES  TO  QUERIES. 


•  •• 


*«*  In  their  antwert,  Correapotnisntt  art  respeet' 

"y  requeited  to  mention^  in  e' ^  '    ' .i^--f 

numbtr  of  ths  query  atked. 


/Wm'  requeited  to  mention^  in  each  inetanee^  the  title 
amat 


[76436.1— Wlmshurst  MachlnG.— I  am  afraid 
that  '*  Video  *'  and  myself  have  got  a  little  at  croBs- 

fnrposes  throuffh  a  mutual  misundentanding.  As 
stated  in  my  nntiDquii^  (pago  dl8)f  I  have  never 
seen  a  Wimshurst  machine,  and  only  read  Mr. 
Bottone*0  instructions  for  making  one,  and  I 
wished  to  know  if  the  hichromate  paste  and  glacial 
dlue  could  be  depended  upon  to  hold  the  glass  discs 
20in.  in  diameter  on  to  the  bosses.  I  have  never 
leen  the  back  numbers  of  tiie  English  Mechakic. 
and  thought  that  the  only  articlee  I  had  to  deal 
with,  besides  the  adhesive  matodal,  were  the  glass 
■discs  and  the  bosses.  Hence,  when  I  was  told  to 
screw  the  discs  on  to  the  bosses  I  was  bewildered. 
In'''yideo*8**  last  somewhat  petulant  communica- 
tion a  third  article  is  named— viz.,  a  "  oin.  brass 
ring,**  cemented  to  the  glass  and  screwed  on  to  the 
disc.  This  throws  an  entirely  fresh  light  on«  the 
subject,  and  it  was,  no  doubt,  this  ring  under  the 
name  of  disc  which  '* Video"  said  ** might  be 
larger  than  the  boss."    I  thought  that  he  meant  the 

flass  disc,  and  hence  my,  perhaps,  foolish  rejoinder. 
f  I  make  a  big  washer  of  brass^  there  will  be  ample 
zoom  to  screw  this  on  to  the  disc  through  the  hole 
in  the  slass  disc,  which  is  1^  diamoter;  but  my 
fear  is  that  if  I  make  this  washer  too  thin,  it  will  not 
-exert  suiHcient  pressure  on  the  surface  of  the  glass 
disc,  and  if  it  is  made  stouter,  then,  with  the  piece 
of  cloth  which  must  be  interposed  between  the  glass 
and  it  and  the  cement,  this  will  necessitate  the  glass 
discs  being  more  than  the  ^^in.  apart,  as  given  as  the 
piroper  distance  by  Mr.  Bottone.  I  fully  recognise 
the  duty  of  inquirers  to  state  clearly  what  informa- 
tiOB  they  require  ;  but  it  surely  is  equally  binding 
<m  those  who  reply  to  them  to  make  the  information 
they  give  dear.  My  inquiry  was  pretty  clear — viz., 
Can  the  paste  and  glue  named  by  Mr.  Bot^ono  be 
dependea  upon  to  secure  a  20in.  plate  ?  "  Video  " 
faus  to  definitely  state  about  a  metal  washer  till  it 
incidentally  comes  into  presence  as  a  "  brass  ring." 
I  cannot  refer  to  the  back  numbers  as  I  have  not 
^t  them.  My  machine  is  an  efficient  one  minus 
the  plates  not  yet  fixed.  \V.  H. 

£76631.]— Wind  Defleotion.— Whilst  thanking 
''  xt.  M."  for  noticing  my  query,  allow  me  to  tell 
him  that  Thornton's  "Physiography''  does  not 
.pose  for  a  mathematical  textbook.  Of  course,  the 
deflection  is  entirely  caused  by  the  earth's  rotation. 
I  should  be  very  grateful  iif  some  mathematical 
friend  would  help  me  out  of  this  diificully.  I  am 
at  present  studymg  for  Honours  in  physiography  at 
the  South  Kensingtrm  Examination.        B.  W.  L. 

[76616.]— Battery  Solution  (T7.a)-A8bi 
ohromate  of  soda  is  much  cheaper  than  the  cor- 
responding potash  salt,  and  is  likewise  very  much 
more  soluble  in  water,  it  m^kes  a  better  depolarising 
sohition  than  the  potash  bichromate.  A  very  good 
solution  can  be  made  by  dissolving  8./z.  of  the  soda 
salt  in  1  pint  of  water,  and  adding  thereto  3oz.  of 
strong  sulphuric  acid.  The  addition  of  ^oz.  of 
chlorate  of  potash  is  recommended.    S.  Bottone. 

[76742.]— Orchis,  Bdible— The  dried  tubers  of 
Orchis  mascula,  commonly  called  in  the  Eitst 
Salop  mesree,  have  for  centuries  eojoyed  the  repu- 
tation of  restorative  qualities.  The  (frug  collectors 
have  rendered  the  plant  very  scarce,  and  the  pre- 
paration costly,  only  wealthy  natives  being  enabled 
to  purchase  it.    In  my  own  experience  a  dietary  of 

Soters  is  far  more  enoctive,  at  about  a  quarter  of 
»  oost.  I  transcribe  some  remarks  from  an  Indian 
Materia  Medica :— "  The  tubers  of  the  Orchis  mas- 
•oola  receive  this  nume  in  works  on  pharmacy.  They 
are  compressed,  ovoid,  rather  transparent,  and  com- 
posed chiefly  of  bassorine,  soluble  gum,  and  starch, 
fioyle  states  that  one  drachm  of  the  powdered  root 
requires  60  drachms  of  boiling  wat^  to  effect  its 
•sokition ;  two  drachms  afford  a  sufficient  meal  for 
an  invalid.  Good  salep  carefully  prepared  is,  in 
imth,  one  of  the  best  articles  of  diet  a  convalescent 
oan  use.  In  India,  the  salep  of  Cashmere  is  reckoned 
the  best.  Lindley  and  Boyle  consider  the  salep- 
inrodndng  plant  to  be  a  Eulophia,  not  an  Orchis. 
This  substanoe,  from  the  peculiar  shape  of  the 
tubers,  has  gained  immense,  but  most  unmerited, 
celebrity  as  an  aphrodisiac  remedy.  The  same 
circumstance  has  given  the  plant  its  name  in  both 
■Greek  and  Arabic  languages."  Eos. 

r76753J  —  Type  -Writer  Ink  -  Ribbons.  — 
"  £.  M.  T."  is  wrong.  I  have  read  with  care  and 
.profit  all  the  numbers  for  which  I  have  subscribed, 
and  the  answers  to  queries  regarding  the  type- 
writer ribbons  in  parncular.  In  saying  they  were 
of  "  little  use,"  I  meant  that  they  did  not  afford 
sufficient  guidance  to  anyone  trying  to  colour  the 
ribbons,  so  far  as  material  of  ribbons  and  proportions 
of  inj^redients  were  concerned.  All  answers  to  past 
queries  practically  repeat  each  other — aniline  dye, 
•pint,  glycerine,  and  sugar,  or  pigments  being 
mentfened  as  t&e  substances  to  do  used.  The 
omission  has  beeo  ^  regard  to  the  proportions  of 


these,  and  if  I  had  found  any  hint  in  this  direction 
I  might  have  tried  to  carry  it  out  for  myself,  instead 
of  writing  to  the  **E.M."  But  my  main  object 
was,  not  so  much  to  be  told  how  to  prepare  an  ink- 
ribbon  for  myself,  as  to  hint  to  those  of  your  readers 
having  practical  knowledge  and  skill  in  this  sort  of 
work,  that  there  was  a  market  open  for  them,  in 
which  they  could  largely  undersell  the  makers  of 
ribbons  and  have  a  good  profit.  At  present  there 
is  a  kind  of  monopoly  in  the  manufacture  of  these 
ribbons,  and  I  would  not  complain  of  this  if  tiie 
price  were  not  so  high.  "E.  M.  T."  says  *' there 
is  no  difficulty  in  makiog  the  ribbons  or  the  ink  "  ; 
would  he  be  good  enough  to  say  how  this  can  be 
done?  I  presume  he  has  tried  and  succeeded.  If 
he  does  not  want  to  start  in  the  business  for  himself, 
perhaps  he  might  help  those  who  want  to  prepare 
ribbons  for  themselves. 

A  Subscriber  from  ti£E  Beginninq. 

[76758  ]— Wood  Pulp.— The  querist  apparently 
wants  somebody  to  invent  a  ubef  at  thiug  for  him. 
He  can  convert  the  wood  pulp  into  xylonite,  and 
leave  it  *'  nice  and  white"  as  he  desires,  or  he  can 
make  it  black  like  the  "  bois  durci "  made  years 
ago.  Pressure  is  used  to  harden  it — generally 
hydraulic, — but  I  believe  the  polish  has  to  be  got 
up  afterwards  vrith  buffs  in  the  usual  way.  I  am 
afraid  those  preparations  will  not  stand  water  for 
long ;  but  the  querist  should  look  up  references  to 
uitro- cellulose,  bois  durci,  and  celluloid. 

Sepia. 

[76763.]— Celestial  Photography.— I  should 
think  that  an  ordinary  sliding  bh utter  would  do  as 
well  as  any  other,  but  something  depends  on  the 
size  of  the  telescope.  It  is  necessary  only  to  attach 
the  camera  to  the  telescope  in  such  a  way  that  you 
see  the  object  just  as  if  taking  a  portrait,  and  a 
simple  shutter  sliding  in  velvet-lined  grooves  will 
du.  J.  M. 

[76765.]— Photography.— Will  this  querist  read 
the  articles  recently  given,  entitled  '*  Piiot4)graphy 
for  Amutouis,"  and  then  explain  where  his  difficulty 
lies  ?    There  are  many  useful  handbooks  of  the  art 


many 
which  give  full  details. 


M.  T. 


[76770.]— French- Polishing.— Stain  the  wood 
first  with  bichromate  of  potash,  or  permanganate  of 
potash  in  strong  solution,  uiid  expose  to  Sio  light- 
There  is  no  advantage  in  puttiu^  etain  into  polish, 
but,  if  necessary,  a  little  drugou's  blood  or  Vandyke 
brown  will  do.  Pulisiier. 

[76772.]— Small  Engine. — Make  the  air-pump 
about  same  size  as  high-pressure  cylinder,  and  the 
condenser  about  the  same  size  as  the  low  •pre!isure 
cyliuder.  Presumably  the  condenser  will  bn  cooled 
with  cold  water.  M.  T. 

[76774.] -Water  Tank  —If  this  tank  is  built  of 
concrete,  no  doubt  some  Portland  cement  will  stop 
the  leakage.  Mix  thin,  and  press  in  well  where  the 
leakage  is  noticed.  W.  J. 

[76786  ]  —  BUllard  Cushions.  —  They  were 
made  of  cork  covered  with  leather  or  stuffed  with 
tow,  &c. ;  but  nothing  equals  the  rubber  cushions. 
That  is  why  they  are  so  uuiversally  employed  nowa- 
days. Many  things  were  tried  until  the  rubber 
cushions  came  into  play.  R.  M. 

[76793.]— Coaling  Marine  Boilers.— It  is  not 
often  that  so  peculiar  a  query  as  this  appears  in  the 
**  £.  M."  As  a  model  uf  indefiniteness  it  is  excel- 
lent. Will  the  querist  give  the  size  of  the  boilers 
and  explain  what  he  means  by  the  **  exterior  of  the 
tubes  "  'r  To  answer  the  question  as  put,  I  sliould 
say  about  twenty  per  cent,  more  coal  would  be  re- 
quired, but  it  is  quite  the  remaining  eighty  per  cent, 
that  I  do  not  understand  the  drift  of  the  question, 
though  **  Any  Coal "  does  say,  **  to  make  my  ques- 
tion clear  "  in  a  sort  of  winding-up  clause.  Will  he 
say  what  it  is  he  wants  in  plain  language  and  expect 
an  answer  ?  R.  M. 

[76796  ]— Stamping  Sheet  Brass.— If  "Cyrus" 
would  go  to  one  of  the  machine  makers  and  show 
a  specimen  of  the  work  required  to  be  done,  he 
would  be  at  once  shown  the  best  machine  to  do  it 
with.  I  think  a  fly-press  would  be  the  best  thing, 
as  they  only  '*  small  pawls  *' ;  but  if  they  are  thin, 
several  could  be  done  at  once.  At  any  rate,  the 
machine  makers  would  show  what  their  goods  will 
do,  and  thus  answer  the  question  in  the  best  pos- 
sible way.  Nun.  Dob. 

[76804.]— Kites.— Xo  definite  m  ithod  of  calcu- 
lating the  position  of  the  string,  bui:  it  is  usual  to 
place  it  at  about  the  broadest  part  of  the  kite.  The 
weight  of  the  tail  may  obviously  vary,  according 
to  the  strength  of  the  wind.  R.  P.  B. 

[76806.]  —  Marbling  Brass.— If  this  query 
means  how  the  surface  of  brass  is  figured,  or  covered 
with  patches  of  fine  lines,  it  is  done  with  a  sharp 
tool,  such  as  an  old  three-pquare  file  ground  up  to 
an  edge ;  but  how  to  do  it  cannot  well  be  explained 
in  print.  It  is  the  work  of  the  craftsman  and 
must  be  seen  and  learned  in  the  usual  way. 

M.  T. 

j;76809."l— Wire  Torsion  Springs.— The  best 
thmg  will  no  doubt  be  steel  for  these  springs,  and  if 
properly  blued  th^  will  not  rust  in  a  hurry ;  but  if 


the  place  is  very  damp  the  springs  can  be  lacquersd 
I  suppose.  As  to  the  G.  nlver  and  other  aUoyi 
any  of  the  advertisers  deiding  in  wire  can  sapuj 
*'  Cyrus"  ;  or,  if  he  lives  in  London,  he  can  fioa  i 
shop  in  Shoe-lane  where  he  can  probably  get  whal 
he  wants.  NT  CD. 

[76066.J— Olookmaklnar.— To  "F.  C  M."- 
What  advantage  do  you  find  a  four-legged  gravilj 
escapement  possesses  over  the  dead  beat  '<  Mo^  oi 
the  textboou  and  practical  men  say  that  the  tims* 
keeping  of  house  clocks  and  regulators  is  no  betts 
with  gravity  than  with  dead-beat  escapements.  Tks 

Sravity  is  certainly  more  complicated  and  mon 
ifficult  to  make.  As  this  is  so,  and  the  rate  of  fht 
dock  is  practically  the  same  in  both  oases,  idij 
adopt  the  more  complicated  of  the  two  ?  I  Tsntsii 
to  say  that  a  house  dock  that  will  ^  for  time 
months  ?rithout  any  appreciable  variation  in  itirsts 
with  a  simple  dead-beat  escapement  and  dsil 
pendulum  rod,  would  be  good  enough  for  most 
people,  and  accurate  enough  for  all  practical  pu- 
poses.  A.  W.  G. 

[76998.1  —  Heating  of  Basldence.  —  Un- 
doubtedly heating  by  hot  water  is  better  in  resott^ 
and  even  more  economical,  than  any  system  of  hot^ 
air  apparatus.  The  two  most  pronounced  ob|so> 
tions  to  hot  air  are— first,  the  cost,  for  the  oonaiiita 
cannot  be  carried  about  like  small  hot-water  pipa, 
and  the  Building  Act  has  some  stringent  cluM 
as  to  their  relation  with  infiammaUe  substaiMH; 
secondly,  the  unwholesomeness  of  dried  air.  Witt 
a  hot-air  apparatus  it  is  necessary,  or  at  lent 
highly  desirable,  to  have  some  means  of  addiog 
moisture  to  the  air  that  is  raised  in  temperatnit; 
otherwise  it  is  unbearable  to  quite  the  majority  «f 
constitutions.  Heat  your  house  by  hot  water,  nan 
small  distributing  pipes,  and  *<  radiators  "  (the  nsv 
form  of  coil)  for  heat  radiation.  This  plan  is  Issift 
costly  in  erection,  least  costly  and  troublesrans  it 
use  and  maintenance,  and  has  the  best  appearsnfll. 
It  is  very  commendable ;  the  pipes  do  not  oonoda 
There  has  been  just  published  a  new  edttioo  ol 
Hood*s  standard  work  on  this  subject. 

MoilOB. 

[77008.]— Dynamo  Output.— A  dynamo  msikii 
1,;500  revs.,  110  volts,  60  amperes,  is  evidently  ia- 
tended  for  incandescent  lighting.  This  beiugtht 
case,  and  it  being  a  wdl-known  fact  that  the  llO" 
volt  lamps  take  about  O'o  of  an  ampere  of  cnnett^ 
it  follows  that  the  machine  is  intended  to  supp^ 
120  such  lamps  with  sufficient  current,  viz.,  M 
amptlres,  to  keep  them  lighted  to  their  pv^* 
brilliancy.  If  the  madiine  is  ahunt,  or,  better  sul| 
compound -wound,  it  will  adapt  itself  tn  van 
considerable  changes  in  the  outer  resistance,  sal 
yet  give  the  same  output — ^viz.,  6,600  watts. 

S.  BuvituiK. 


[77010.]  — Lunar  Blnga.  — Lunar  rings 
caused  by  diffraction,  the  light  rays  from  the  mooi 
impinging  on  exceedingly  small  partides  in  mm* 
pension  in  our  atmosphere.  The  diameter  of  ttl 
ring  varies  inversely  with  the  height  of  thsM 
partides.  When  the  rings  are  large  the  P«rii^ 
are  probably  aqueous,  when  small  they  are  probsHj 
ice  crystals.  The  subject  is  well  treatsd  kyK 
Bravais;  but  I  know  no  popular  Engluh  wod 
which  explains  these  phenomena.  X. 

[77011.]— Magneto  Maohlne.->Xt  is  imposAi 
to  magnetise  the  horseshoe  bend  (?;,  sinos  tns  bisl 
is  just  the  neutral  part,  and  however  highly  tH 
poles  may  evince  magnetism,  the  bend  wiU  M 
little  or  no  evidence  of  magnetism.  Surely  thswij 
some  mistake  in  the  query.  S.  BoTTOIL  ; 

[77011.]— Magneto  Machine.  —  Tou  do 
require  to  magnetise  the  bend  of  your  msgiuft; 
fact,  you  could  not  do  so.    It  is  the  le^  that  an 
be  magnetised,  the  ends  of  these  forming  the  "^ 
Stroke  the   sted  to  be  magnetised  with  ai 
magnet,  or  wind  the  limbs  with  a  stoat  win 
sulated)  and  pass  a  current  of  dectridty  t^~ 
it.     Every  text-book  on  magnetism  icives 
tions  for  making  magnets.  N. 

[77012.1— Medical  Electricity.— A 
Ledanche  cells  are  probably  the  most  ._ 
These  can  be  obtained  in  poushed  case  ooat 
from  20  to  60  cdls,  acoording  to  price,  and 
with  galvanometer,  current  revener,  oeill  sell 
&c.    There  is  a  complete  treatise  on  medioal 
tridty  by  Altheus,  price  18s.,  or  ahandbodci 
operators  in  medical  dectricity  by  Newman*''' 
rence,  price  Is.,  and  several  at  intermediate  ' 
but  the  ab)ve- named  I  can  recommend. 

F.  Aaxi«>  • 

[77012.]— Medioal  Electrloty.— If  aiteniMjl 
currents  of  dectridty  are  ordcmd,  the  mip4| 
madiine  is  at  once  the  most  portable,  the  mart  W 
venient,  and  the  most  cleanly ;  next  Qooui^ 
coil  worked  by  a  bichromate  battery.  Fog  ttflj 
cases  in  which  continuous  non-altematiog  eaiiM| 
are  prescribed,  a  battery  of  from  30  to  40  bUMj 
mate  cells  is  certainly  the  best.  IhavenevefhOT 
of  any  good  lesau  accruing  from  the  «i  j 
dectridty  for  varicose  veins.  Do  not  quack  fM 
self ;  do  not  go  to  any  advertising  medioal  M 
tridan,  bat  apply  to  uie  medical  man  in  aajt 
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«  hMpiUlc  ha  irill  t;ll  yon  whatliBr  also-    calling  voald  eoit, 
<  likclj  to  b*  benafida],  and  bow  to  apply 


„.       Four  ot  fi»B  Tion  on  outon  wUl  be  luffidant.    The  oH  »tt»y  light  ii  to  ibiold  ths   ihaat  of  papar  with 

11     9m«ll  TWn«m«     Tfl  M»   Rf™,-.«     lut  [inR  mo^la  DO  Moount  proj«ot  boyond  tho  Burt«uni  or    «    bUok    oloth    lik«   .   pb>tognphw 

ii7!^n^^h^ri;~^f  M^i?^^    eylin^".   "  whon  tha  pirton  w.it  out 'it  would  «m«.  E.  R.oisiUJ  BiAXtiXI. 

win.    Wind  the  ftdd  withMmueh  ot  the    'l"^  ont  ^d  catch  on  the  return  Btroke.    Of       [77037.] -Bud.  of   Xodel  Boiler.-ThBiunal 

xaoToa^  mt  ™(i«rh«Billb  orUlbl    <»™a  th»  tube  mujt  not  be  plugged  at  both  «od>,  „i,  u  to  bend  or  torn  up  the  edgei  of  the  endi,  » 

"p  rrii^t.%ri^'^t  aCt  ^.K?;!    or  how  could  the  mUtureeutet?  So*le  about  half-  „ '^  form  flan™  iin.  or  m^  dt^,  wUdTflt 

ute      Yon  may  get  about  1  or  ■>  ampirai  at    ■"»■  UiB-tJfQJSB.  inaida  of  the  ■hall  ot  boiler,  and  are  there  liTetad. 

Toita  pnmra,  eaoush  to  light  one  or  two         [17032.  l-Dtrfalon  Plate.— You  give  no  par-  Itii  beet  before  pottin^toKother  to  tin  thomrtaeei, 

■Toit  lampe.  S.  UonOBB.        tieulan  of  what  jno  reqnira ;  but  rappaw  jour  that  whra  all  riveting  1*  fiouhed  a  little  aolder  u 

n  — lOen     Hand    DMamo-To    Mtt     lathe  ii  a  Gin.,  and  you  wi.h  for  the    following  run  round  the  Jomta.  A.  F.  SniXBapiAB, 

)i'lZ^^^,^..J\^St2iiZri^JtL    drclei :  192,   ISO,  120,  100.     The  targeit  diw  your        r7T037.]-Bnd«     of     Model      Boller.-If    tha 

^™.^toi  Wn,-^iTsi.m-M  t^^    l»thewilltumupwUlbeab3ut37Jin.drcnmferenoe,  boiler  ii  one  of  the  ordinary  oylindrical  model^  th» 

nS^maSl'  wiS™  ^«  7^1    ^Tou    "d  "  ^*  ""8"  «>«  ^'«=  ""  ■"»"  »"""'•  ?"""  bert  way  i.  to  rub  up  the'edg.  of  the  ahall  into  a 

»™^l-^r.T!,.T^LTr?^lS-Mj.J«S    diTiiion  plate  will  ba,  WB  will  rtart  with  double  the  rim  to  which  the  end  pieoea  dan  be  riveted.    They 

^"'liS^^  ^vo'o^m  flS  d^^    numbar,*^  i.e.,    200.     200  X  ftin.  -  371io.      Uet  a  can  be  put  in  by  btuSgTbQt  unle.  the  workmak 

JfoJ^of  i^L^tT—^l  ?^^^    rtripof  iheetbra-.  lin.  by  4Wn.  loog,  al«.  a  pieca  ha,  haS   ..ma'  pt«^<^    that    method  i,   rather 

tevoTwrd^dTed^hiL^T^    of  Aineteel  plate,  "about  lin.  by  ain."' In  tha  rteel  dangareoa,    at   JS-caUed    "  amatonr."  #ith  the.. 

;«I^l'Atllli««w™^^£^/,n     plafcicroai  tha  narrow  way  drill  two  naall  hole.,  K.<ill«l ''model"  boOer.  are  apt  to  laave  tJmn 

I  man,  1  anaU  be  rery  happy  to  a«w  jon.    ^^  .^^^  diameter  each,  and  i^in.  bare  apart  oentre  without  pnp«  attwitloii.    If  the  "  Novioe  "  wiU 

to  canbe,  remove  the  burr,   ream  out  the  hole,  take  a  word  ot  adrio.  from  an  older  hand,  he  wUl 

}J— Qas-Bnctn..— It  Ii  found  eoonomioJ    perfectly  true  and  parallel,  and  hudan  the  plala.  in  totDre  give  the  diape  ol  hli  boiler.    Many  flnt- 

tM  aiztON  previoa)  to  oomprenion  In  noh    Qq  your  mandrel  turn  up  a  wood  diae,  ny  Sin.  cUm  men  will  uiewar  quwtloni  put  by  novioM,  but 

a*  to  be  ineomburtibla  till  compreaeion  ia    in  diameter,  and  face  it  flat ;  acmm  the  oentn  of  they  won't  aniww  thoae  put  by  duSeri,     Alway* 

e;    tha    particlei  of    inBammabra  gaa  not    the  face  cnta  groove  fin.  wide,  and  aa  deepa* your  atat*  clearly  what  you  want  to  know. 
U  thao  dbae  enough— 10  to  ipeak— tor  the    braM  italp  i*  tbick  ;  then  lecnrely  fait«n  the  riMl  NuB.  D(». 

tnval.      Some  mahen,  howavar,  alwan    j;,  you  £,„  jart  mads  acroH  it.     It  mart  be  ao        [77038  1— To  Mr    Bottone.— In  all  prohaUl^ 

i^valn*,  "than  the  ignition  at  the  ri^bt    irranrnd  that  the  btva  atrip  will  elide  freely  but  j^„  ooppar  wire  feoi.  aleotfioally  on  to  tha  bCMi 

lama^abKiIutelyoertain.    \oneaneaKly    rteadily  behind  the  jig.  and  the  holea  In  the  jig  fnuoo.  *^Or  yon  may  not  ha»e  magnrtii.d  nur 

nlve  if  you  pleawe.  GAa-Enaiinc.       muat  ha  azaetly  the  height  of  the  drill  point  in  your  needle  propvly    ao  at  to  get  tiu.  N.  and  S.  polM. 

J.]  -  Mortality     par     ThouaaLitd     at    "Ude-rert  and  parallel  to  the  Uth»^bed ;   alio  eee  i,,rtly,  the  nM&la  ii  not  poked  delioataly  «o«h. 

&t  As«a.— Out  ot  1,000  matea  bom,  841    that  yonr  mandral  u  taatonad.    Sow  put  your  braaa  You  aay  yon  do  not  want  to  boy  any  mora  boob, 

e  expected  to  live  one  year,  whllit  from  the    «t"P  ^*>^^  ^»i\S  and  drill  the  flret  ho  e,  then  u  yon  ai  for  my  book,  "  Eleotiio  Belle,"  at  on. 

tnber  of  famalaa  871  might  ba  aiped^  tc   "O"  « **"  J""  hofi  u  under  tha  aeoond  bol*  oltn;  of  the  pubUo  librariM,  jou  will  And  tharefn  a  faU 

tha  Mine  pvlod ;  709  malM  and  738  tMuaUi    !«•  ud  put  a  tuned-atael  pm  ngbt  through  both  daaeription  of  the  war  to  maka  a  good  det«atw. 

arapaotadto  live  10  yean,  080  malaa  and    and  go  on  drilling,  ihittiDK  the  rteel  pin  one  hole  The  carbon  ot  your  Ladaoeh^  oaUa,  if  well  KMlnd 

alM  lor  20  yean,  830  mala*  and  048  female*    f*^  **»».  ™tH  7°«  l""  drilled  200  hole.,  all  ;„  n^ny  ofaangee  of  walar,  then  dried  in  an  <ma, 

Mi«,  S63  malM  and  696  tamalM  for  tO  ywra,    aoonmtaly  ipaoed  by  maani  ot  the  ilg ;  then  draw  „d  tartly,  the  oonnaetioDC  with  lead  oape  nud. 

n  and  G21  tamilee  for  60  yean.  3D£  male,    tha  itriplbrougb  about  an  im*.  and  drill  two  mora  good,  wUL  work  a*  well  a*  ever.  S.  Boramra. 

■-^ "■"»'—■       »■"■■■■  sts.r4rLS'iar^o.?Lrh"i?sa  i7;M..i-»i«hwi,..o.™..r.phP.i». 

l.]-M.rtjUly.lI>UB.™«A,..j-Th.   AirSoSlhT^^idlin  th.  ^.:   iJ..  tto  Ii.  r*»~  "I™  "  ^2"^^  S"  "."WS; 

gl>  Dot  what  7oara»i^<»Ddont»]nbr,    p!,c«  with  two  hoi;,  in ;  b«d  th»  tou.  drip  into  »  docton  wha,  o»m«d  abovn  thn   pole.;    hntttjfc 

'■n,w>ihi.pnrpoK«iunll7wdl:-  Eirda,  nl«e  Uio  «nnU  piwo  «t  tho  JMnt,  ind  pin  !^'^'"\'''^^'^^"'"^^?*^ 

i™.  Of  L,„ -....,  ™  a™.™  si'sSssrw.&.^Sidt'Ss  SrfzroSSs?.r.fi°.Lir.rr'h.''ssK 

^    ^arthampton      A^tuanee' Eiperienoe,    pUta  oo  the  mandrd,  and  turn  up  the  edga  till  the       [77047.]— Bnlar sad    Sabaoeou.    Oland    OA 

Eipawuca,  Healthy  Ualea  and      ^^  fj^^  wfll  juat  Bl,  and  drive  it  On.     Faoe  up  BTelid.-Euuion,  in  lome  caaai,  U  the  only  enn  ; 

1,80.  Famalu,  1860.         the  olata,  and  reoen   It   for  your  divinon  plate,  butthahomoiipathtcremediaa.  Silioea,  KnU  hydrio- 

*"~*~  '  whioh  can   be   bolted   into   the  reaeai  by  a  bolt  dicnm  (iodide  ot  potaib),  and  Baryta  oarbonica.  are- 

thniugh  the  oentn-hole.     Draw  a  radini  lioe  on  oftan  very  effeetoal.  Q.  N.  U. 

the  pUta,  and  Mt  off  four  divi«on»-.ay  Jin.^art       [7705,  i _MuItIpol»r  Motor. -Thee,  motar.' 

--on  the  ime  for  voi^  four  o»ceapn«  a  wooden  ,^'  originally  c<m^ol.d  to  car^  6  «np^  at 
Dlug  mlo  your  hand-re.^  and  fit  mto  "  »*teong        voita  :hemi  about  m.  ot  No.  llf  wire  di%ided 

bdei  peg  to  work  mto  tha  divldrf  ore^"  ™  <*«  t^twaeu  tbe  Beld-magneta  and  armature  «ffl  «J«- 

^mferano.  of  the  '«S;Pl«ta.    N™  ^,^?^  tha  darirad  ramltT^Tou  wOl  need  iarao  qS-t 

S^J^^hU^   th.^S'^d^ll^;fl,iSSf  ohromic-add  call.  couplMl  In  ieriee   to  givS  tha 

every  aecond  hole  m  tbe  band,  oriU  the  Qrat  cirole  , .„:„j  ^  tr  v  ^^a  ^. ■-.*«»  a    n-." 

ofl*)  hole.,  uriog  a  .hort,  eliS  driU,  with  if  point  "^""^  *=-"-^-  "^  '""^*-  ^-  B<»™"- 

properly  centred,  and  laa  that  there  i.  no  ihake  on       [77062.1— Dafleatlon.-Tai;  and  I  behave  It  fa> 


1780. 

Famalaa,  1860. 

398    „      .. 

33-4    „      ,. 

42-      „ 

23-      „      .. 

18-      „      .. 

206    " 

132    „      .. 

H-      „ 

.     ,  ^^^  holaa,  and  eo  on,  cutting  down  tbe  hand  each  time    primary  of  tffo  layer,  only,   No.    18  d.o.c,  Wel) 

1)      OUOrevapar    to  the  required  number  ut  holea.     11  the  band  of    taated  in  paraffin.     Whan  wound,  teat  earefully  tor 
"*         °  h^'"~     '^''  ''°'*'  "  '^^^  *"  ^  am>>ler  ibau  your  diviiion    inflation,  and  eee  that  it  magnetiaaa  tha  core  welL 


buIm'  experience  table,  are  compiled  from  hand,  open  it,  cut  oS  lour  holaa,  and  join  it  up  u  [770.!4.]— Street  Ooll.- Removathetinnad  w 

UvM    which    would    be    accepted    in    an  before:  turn  down  tha  tace-plata  till  it  will  again  oore,  and  replace  it  by  a  oora  made  of  a  bundle 

!.1— To  Mr.  Sottone.- 

5s,ifsxS£'^t^^,!^°";r7h^^  pi-trs^*;^  wiS"2TTni;riUe^"o7*">m"  iJow'^v^^tSiTwX't.r^'x^s'i 

«anceof  the  lamp*  u  too  high,  ortbedinnt  alwaye  remembering  that  the  larger  your  bind  is,  paraffined  cartridge  paper,  and  wind  over  with  no. 

■J?".  S't  mV™  ^.?^Ji7i!S""     V  tbe  more  accurate  your  plate  will  be.     ItmightaUo  So.    36,  terting  witT  galvanometer  after  winding 

rant  and  E.U.F.  are  both  reeucadhv  rock-  facilitate  your  drilling  if  you  pWal  a  v.iiit  tool  or  each    liyer,    to   iniora  that    there   it  no   bnak. 

sni^aioutoflbemediauhna     (4)  fiapaud.  ,  o^(„.p'n„ch  in  the  dida-w.1.  aud  p„p^rt  aU  the  rS^lato^    Uyer    carefully   bv    one   turn   ot 

^  rt!'  i^,r  JV.T  r'V>  p^""  °\.    ,  l""!**   "^   ^^"   ^""8-    ^'  >""  ''""  ' ""'«  P»r«ffiued    paper.    It    wlL  be   wie   to  n«.  new 

J5.i^!„El^  rfUih-J  i.^r%^^^  Sl  «liiJfl-~t  "or  overhead,  a  very  v'-^  method  for  Sooudary  ^^an<»   old  wire  ie  nearly   .ore  to 

wiU  caoae  a  dapoubon  of  ll,  ,06  giaini  of  ^^11;^^  ^  diviiion  plate  wa.  .hown  a  few  weakaago  leak.    Do  not  wind  doae  no  to  cheek*  of  noil— 

■*  '"">'-                                   ^'  i»n«sz.  f„  „  .^^g  OQ  clockwhael  cuttiog.               New.  leave  a  good  tin.  dnr  on  each  end.    Bring  down 

l.]-apnii«..-Tha  but  kind  of  •priog.  to  f77033.]-Bunapota.-Simplya  matter  ol  point-  a.  many  loopa  aa  y  on  require  to  taiminali ;  Tratbe 

Im;^^  are  common  watch  aprmga.    If  j„^  y,^   '^^    rtaadying    it   wall,  and    foc^g  ??«  I*™"  t"  ^  "Tl  "  ^"V"' fj*^? 

laOad  to  dull  ndnM>,  and  allowed  to  oool  «,^,Hrtly.    With  a  few  trial,  you   mutt  anooeed ;  »"">}  ««*  oUier,  and  waU  inralat^,  or  they  wJU 

".^f"^*';?'',"'^'',''^'','^    If,  how*™,  !,„,  of  couraa,  you   will  not  H^  tbe  epot*  .hould  •""!?  1^,^  '»^"8l'    «?   °?'  ™''"f   'PL'??* 

ated  and  niddBdlyeooled(bj  plunging  into  u,^  y^  none  on  tha  diic  at  the  timr  Parbap.  po""-    ^°  num  ran  atand  the  ihook  given  by* 

itwfor   inrtuca].  It  bacome.  very  liard.  that  i.  why  you  failed  before.         AsTKim  Mee.       pound  of  No.  38  on  a  wbU  mada  coll.       

int  between  thoee  two  may  be  renohed  b^  '  '  S.  Bottovb. 

Xtbe  temperatura  to  which  the  ateel  11  [77033.1— Bunapota. —  Ferhapa   tha    method   I       ,,_..,, .   »,..>..— ...hw. t'TnnB"  u 

rtn8ittrS.ldowJj..d™h..tinB.   In  h.'..  for  .l^mn,  th.  ran.poi.  ?.,  b.  ol  .00,.  .«  ^Jh     »i"J.T?  hS  SS*™1    Siti,^ 

Dg,  th«  rtMl  .xhibiU  r«nuli>U.  chuigs  in  to  "  W.  G.  S."     !  n..  .  .mnU  boi  with  .  hoi.  nt  3i«  tt-Trt^Li^nh.  tohe  tai«    ^dW 

Sd™~..-..jkn,jn  ^ntoUbr'thi.  .0.  .nd   b,  m.M,.  ol  whia.  it  1.  «ttrf  0.  th.  .,..  SSS.W.  Ih^^S^fe,.  l.^rTi.™  bS 

t  wim  th.  rtcd  hu  been  ptopeily  torn-  pieo.  of  the  tol.Kope,  «id  .  pi«o  of  ground  glua  ,^^  ^  ^     rfmoM-.  bin  rellKtor    but  .  much 

Uolh.  w»  of  to.~ri.g  .t«l  i.  to  h„t  ,t  th.  .th„  „d      R.  in^.  of  Ih.  ..n.  i.  p,oJ«*>i  SX^'lSiSSr,^  SZS  it     no  dZSf 

to  ■  doll  ndnw.,  ud  tbra  pnttinii  it  m  on  to  the  ground  g  u..    fly  thi.  unnaement  the  v^TiTK-i^ji^Ttj^tl,  ™„  .u.i..~ 

•  oil  I.  •  bnd  Zlduotot  of  lii.ri.d  th.  ipoU  eu  bl  Tuy  wll  oh»n»l,  u,d  th.  to.g.r  th.  ^."«h.•rt  ol  etom  n.  Pl""""'       ,^  ,^ 

>).  very  ilowly.     In  thi.  way  the  toogbueaii  boa  the  larger  will  ba  the  image  of  the  «un.     II  ^^_^.^^^^^.^^_»» 

dility  are  inoraaKd.     Bjr  rebeatiug  and  "  W.  Q.  S.'°wi>hei  to  draw  the  Bpota,  be  will  find                        

in  oilagain,  the  tooghneaa  i.  decreaaed,  and  thii  method  very  effective  for  detarmfuing  their  Tns  mayor  of  Folkertone  and  a  number  of  local 

iie  limit  ia  incraaied.   Sweet  oil  will  do  very  exact  potitiona.                      M.  Dibdik  Setzbh.  gentlemen  are  formulatiog  a  echema  for  throwing. 

*«P"nx««.                                           L.A.  [7ro33.]-Bun.pot..  -  Tha    epoti     and    Kime  \'^:P^^''-^i^^^  ^^n^"" l^^r^^^ 

S.]-Qna-Biwlno.-The  •ize.  given  in  the  faml.i.  on  the  lun  may  be  «»n  by  proj«;t>on  by  the  ■»  P"^^- ./''"., i",*^8"„"^^^.t?  Th.T^^ 

tie  lart  will  work  up  to  11I.P.    I  am  «>rrT  following  method,  giVen  by  Yoiig,  and  i.doptad  '^«  7"*??"'^"  ""^  *?•  ?^Sf"  S     '  T*^"***^ 

have  Mt  at  preeent  leieure  time  I^r  .ucS  by  the  writer  witt  .uccea.    The  .heet  of  p>pef  on  ■>'  the  bndga  will  be  about  600  yard,, 

a  dnwfnga.      Plarter  would,  p«rhap>,  be  which  the  image  ia   to  be   thrown  i.  aupported  The  enginea  of  tha  North  Brituh  Companrran 

O  work ;  fiit_p«r»onally  I  ahould  make  the  behind  the  eyepiece  by  a  light  framework  attached  3,!127,93!    paaaangar    tram      milaa    and    3,S89jOai 

d  wood.      The  gaa  and  air  are  mixed  in  to  tha  teleaccpa  :  or,   it  tlui  cannot  be  managed,  itooda  train  milea  during  the  paat  half-year  ending 

blo  tha  Of  linder,  and  in  the  proper  propor-  aupported  behind  it.    Of  eonne  tbe  diatanoe  from  Jan.  31.    The  total  ooat  ot  locomotive  power  waa 

tha  ratio  of  tbe  two  areaa.      Tbe  iujeclion  the  eyepiece  depend,  on  aiie  ot  image  deored  and  tor  th*  eame  period   £233,8lj0  lli.,    and  the  total 

, ,     .......,._....      .  -  ..  ...                   jj^j^      Another  icteen  of  card-  co«t    of    maiul«nan<e    of      way    aiid    work.    wa« 

10  the  o.g.   end  ot  the  teteacopa,  £117,8762*. 
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t*<v« 

aux  our  lu(  S.  Boltone  hu  nplied  to 

ObJMt  OluMi  of  TeiMMpa^  fta.,  S07. 

TfllflO 

mx. 

QUEEIES. 

f<.— Poc    trierde,  : 

,'itnuiB.  Jerka,  Jto  , 

at  rtwl  for  foch  T  and  but  wi 


ter'a    Bimoe    kiid    Bltt.- 
kindly  infDrxa  me  vhether  a 


[7T06lLl-C»rpen 
tor  o'  rour  reaoen 

tbebittjue  m  usu 
tmlj  ia  ft  ■guare-holi 
theoidlnftij  bitmMT 
thCTsn  fteldom  tmi 


Inoso.l-Oval     Ploture-Prame— wm  iny  ki 

inendriTem  few  hint!  how  t<t  nuke  otaJ  pLotnn-frami 

— OllDIft. 

[77^03.]— Brmke  for  Two- Whseled  Out.-I  hi 


Vtttd.  ■  bnke  to  ft  two-wheeled  cart,  ft*  in  ftbare  hketch. 
Bnke  ftet<  vsit  well,  bat  makei  u  aoeaithly  doIh  when 
on.  Ene  triad  dilfuent  woodi,  ■!»  leather  fftce.  with 
PD  remedr.  Cm  uij  mider  k^Ldlr  ftaneat  when  the 
bolt  licit  Bnke  ii  in  front  <  the  only  nlftce  ftVftiUbla)  ■ 
UtUe  Aban  centre  ot  wheel.-H.  B. 

[I70«l.l-Matcll-l>0»ldin».-Ihove  «  qnmtity  of 
mntcli-boftrdLDK  to  put  up  And  Tftjniflh-    Ixhouldbe  glvd 
of  an;  hlau  how  to  do  Bme.    It  ie  red  boardhu.    1 
man^  to  pat  it  op,  but  I  am  doubtful  of  aRo-l 


unetcr  'of  bobfina,    *lm. 


r  hent  ha«  Tftried  from 


«7  tTTfttetiU  for  Bui^s^ooi. — AK^Tani. 
ITTOej.J-Hyaraulie    Fam.-fKven  the  tn^laa 


altowe  it  to  awing  without  louchltig'  thr  tubee.    I  cuoot 

undnitiuid  what  theee  tubes  are  for.  miku  It  ia  the  atwl 

■    B  that  they  conraln  act  aa  miuneta  to  the  eleoliicity 

tie  pflndalnm  balL     I  era  at  a  Loaa,  tea,  to  Icnow  what 

lot  batlnr  tospply  toiC    The  owner  of  eloek  uyi  it 

diiTi  n  ongiDftllr  bf  a  batter;  that  wai  sunk  iotu  the 

earth  in  hu  garden.— Wxirs  Jobbu. 

[ITOOT.] -Medical  OoU.-WiU  aomeone  kindly: 


naking  a  rnadical  coil,  and 

tortbe  aiwiodajy.    The  dimenaioaa  of  the  coil  are  thc« ; 
thete  are  sight  layem,  with  ICO  lOanfla  to  each  layer.    I 

S'lS  1  Che  patta  that  I  am  making  thia  coil  of  Wong  ta  an 


eipieaaed  dadmally)  will  £1  aroouot  to  £1  In  311 
rham  If  an  appaieuliy  aimnle  logaiithciic  rule  foi 
'  Uhamben'i  Alnthcmalical  Tables  "  by  which  lh< 
he  rate  ■>■  I  i>  to  be  obtainL-d  by  divitUng  laa.  1 

he  proportional  partii  ia  the  tahlea  to  aarwrtaln 
inmben  to  enable  me  to  work  thia  rule.~J.  Uiaii 
[7roTB.]-B70  Dlaeaae.-A  friend  of  mi; 
omPthing  iloatio*  on  the  sight  of  hii  ej  .■.  It  (olli 
.igtat  about  like  duid— ■nin<'tim''4  in  fpat«,  »ciel: 
.ueaka.    I  anould  like  auioe  of    the   readeia'  o 

in  operation  wDold  be  reqalred.  He  ii  a  working  mt 

[7T(ffB.]— Bleotrotypea,-Can  any  of  our 
Ttommend  a  work  on  making  electrotypea  tor 
laper  printing  by  maana  at  phiiU|<raphy  I  How 
lluaCnUiooa  produced  io  the  daily  p&pen  T— N'awi 

[VTOeo.] -Oll-Bnfflna  for  Dynamo.— 'Woi 

ag  drawings  or  inaUiiCtiuna  for  makiDg  a  paralEo 

1  ahoutd  be  Tu;  grateful  to  an;  one  for  the  lan 
)li.  SUB9cu>iaa. 

riTOei.l-Pllea.— Lately  tbai*  waa  aomf  k 
idrice  givro  (or  treatment  of  pcolapana  am.  Wi 
If  our  medioal  readeri.  and  othtra  who  may  kno 
lome  adiice  OS  the  treatment  and  ciira  ot  pileal 
attain  there  jiM  yery  many  rwdeia  of  tba  MicB 
ahom  good  advice  would  be  a*  a  2odiend  on  the  i 


■tudf ,  or  by  ai 
prodcitntV— as 


if  BO,  wonld  he  ba  allowed  h;  othin 

-oacbiDe-iihop  or  vnlthy  to  punina  lueh 

the  same  looting  ui  (hemielvea  t  On  he  obtain 
fl  qualiffin^  him  for  any  auiJi  profeia-"-'  ^■' 


entirely  t-Fl  A 


pxlubited  upon  the  walla  i 


disc  ia  confctly  shited.  though  perhapn  1  #hou] 
idded  that  '  =  latitude  of  apot,  7  1  being  a  fr 
exponent,  and  the  mult  Bhould  gire  cne  tau 
kdyance   in  minutei    of  eolar  Longitude.    I  to 

"Chemirtryof  theeno,"p.  *IS.— J.  M.  i. 
[noAS.]— Blaotrlo    Ball   Flttlnv.— I  ban 
tt«d  the  aboie  to  my  houie,  opemied  by  (wo  d 
lelng  in  glaaaoa,  thay  ha¥e  been  broken,  and  the  I 

reMDt.ur  make  two  freah  ceiJaT— or  would  It  b 
3  aboliah  the  dry  cella  and  hare  a  Ijuelincb  j  isrtc 


the  Uluniinating^m.teri^r^n'Bnr  ot  "Oun"  ^dly 
eemst  Inyeutlon  7— A.  Boi-quar. 

[TTOro.]— Solenoid.  — I  undenland  if  a  permanent 
magnet  be  placed  in  the  core  ot  a  aoleooid,  and  a  current 


iBlteotad  by  I 


with  equal  force  I  WooTd  th» 

by  thlaortrrepeated  blowi  T 

diani..  ptattd  In  iti  sore  tree  to  move  (o  that  tb*  magnet 
would  bee^pablflof  giTingable*of  AorOlb.  thzQughlln-, 
BCiing  like  a  piiton,  the  eoneat  to  be  tivnateo  by  ai 

»mall  a  uuEiiberof  cella  or  Btorago  battery  aa  convenient  1 
To  gain  -Irength  in  eolenoid,  could  it  be  made  with  a 
braoi  biilhin.  u  indoaed  in  abraas  tube  T    Ai  the  magnet 


^-'!?Aft»'V 


hole,  by  the  compreimiiin  ut  the  burnt  gman.  I 
well  dttud  and  ground  in  cylinder.  Btftle  if  yi 
piston  ia  too  tight,  or  wdl  it  require  ^t.a  exhau 
if  11  la  poa'ibla  to  die  the  charge  by  ignition  tube 


ahuuldlmake     .  [7"«5]-Powar  of  Toloaooco.-I  am  adi 


mi^i'<t  bs  ^1 


and  placed  then  and  lengthened 

i— Btiratlng  Prea>tir«  of  Xfon  Satoit.— 

'    bilged  it  eoma  of  our  acisnlillo  readen  can 
—  ■'-"'■ — 'jng  preBBon  o(  ft  n*ort  — ■"--" 


reader  k 

ndly  t^U  nie 

I  do  not  u 

doing  on  a 

reck    .eye 

eight. 

malleable  coat  iron,  Sin.  thlclTand  uin.  internal  diameter, 
bright  red  heat.    Haathar  '    ' 


Irbai  Ui«  retort 
'  snaoity  ot  beate 
1.  particulan  u! 

t7TtT».l  —  Boot   Prote^toi 


LEid  cold  iron  been  calcnlated  T    II 


[77084.] -aaa-Sng'lne.-'Whiit  po«  r  ahonl 

howl    WLit  ia  the  presBure  at  time  of  UDg< 
What  will  he   the  prsMnre   juat  before  eihai 

auokc  T     What   mt  the  aimpl«at  valTea  for  tb 


jCure  of  loetd  UAod  ie 


r    Shall  I  be  able  I 


irouid  adrertlae  hi 


■  Jiart  cUnto  l^balli__ .   .  ._ 

<  (fletcber'*)  either  in  crucible  or  open  t  Ths 
"e  tile  agOiil  hind,  aa  per  Beid,  Brunnall, 


"F.R.A.8 
from  a  work 

what  "luua'r 
isTishya.  li 

17TIW4.]  — 
■'X.  L."dot 


-  Theaaoplile     Aatranamy.  - 


Ignltli 

maohi 
JiketcL   - 
N.  A.  N. 

17  7C87.] -Boiler. -Wa  have  a  nnall  vertl 
tubular  boiler  (about  IH.F.)  which  ia  fed  with 
from  uU  the  roof  of  the  WDrkahop,  and  in  whicl 
^oit  time  af  tA  it  bai  been  cleauad  nut  the  wa' 
opaque  aa  ink  with  deposit.  A  (n.^nd  hat 
cnuugh  t. 


>n  the  oxido,  a: 


auggtet  that  the  eeaeaca 


[77J76.]-Bleotrio  Llffht-Will  ilr.  Bottone  kindl] 
ICcp  li)(ht  for  three  to  four  hours  t  Full  instructios. 
Oarden    Alarm.— I 


[7707S.1-Kloctl 
VaBchl, 


n  hiu  been  at  work  with  ua  for  abom 


irobable,  and  al>o  any  i 


u.e  cheapest  I 
wire  be  m 


JUS  vuuiing  at  nlgli 
iah  to  Hi  an  eleetri 
m  when  the  garden  i 


[T7fna.]-Tran»fbrmer.— <Xn  ao 


t«legnph  wireat  An;  mformatiDn  wll 
|77b77.]-Iia«aiithm to. —Would  aome  kind  math- 
iKBKd  dtciuulijto  lis  or  ECTeo  places  if  necesaary}  fa 


u  current,  and  not  E.M  F ,  that  kll 
Inotance,  il  ■  « 
a  man,  will  a  ei 
le  !-J.  J-<Esaui 
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,— Iliw 


utoul 


abine  vitb  iadf«d  mlpbui 

u  tu  rcsiit  any  pceaiun  applied  to  i:.— A 

SlaolTlctty  andr  Slieninktitm.— Cu 

iniid  fat  tbe  toilavtns  '■ 


aubwesb  to  cosrxbpohokits. 


Mr.  J,  Piiatii,  Yawl.  Lyine  Rtgtiu 

PBOBLSM  UCCCIIL-St  J.  :<iiL. 


I   to  ba  MBt  to 


(tei  txeiline  nr  after  beiaf  in 

Sjio':  Lene.^1  hm   i  gtond   mieroiciqM. 
1  unwtorirt  i>  a.  waot  Inu.    Tbii  I  iim  unablB 
i*t^orr„3tt.«.    Wiaany-mi™."  friend 
me  any  infLirmation  as  Co  its  lui'  f-CicLnn. 

a  (■■B«U,"  ■Vulcan."  or  Mr.  Kt.ak»|>ear 
sdlr«i.rwluobi>tlio  b«t  motUod  nf  lot^ig 
del  loco,  biiier  IHiD.  lontr.  fiin.  diimeCer !    I 
ux  tor  pomp  to  be  woikiti  (lum  ctOM-head. 
in  injector  be  bt.ii  better  than  tbe  ordinaiy 
Hi  (lum  croaa-htad.  aa  »lth  U»  latter  It  1^ 
ig  on  thA  tngbie,  IhniuKh  not  beinx  abU  to 
fromHiBinel     But  »ith  i»i»eMrTt  can  be 

HINTS  TO  COKHEaFONDENTS. 
L  Wrll«  00  one  side  of  tha  paper  onl]'.  and  pot  Onwtua 
toriUniRiatlonaonMpiinbipieoeaolpaper.  1.  Fiittitin 
to  qonfa,  and  lAen  annnnng  qneriea,  putUutnaiiben 
aavaUaathe  Wim  of  tbequeneato  vliieh  th*  npUM 
f«fn.  8,  No  diarn  ii  madoloi  loaotlner  lettet^  qaerlei, 
oiepllea.  «.  Letfan  or  qnerlta  asking  tor  addtijam  ot 
nannfaetgnrt  oi  oomnicmdHita,  or  wbeie  tooli  or  other 
utiaieB  «D  be  punbaud,  ui  repliH  giring  luch  Infoniu. 
tion,  cannot  be  inserted  except  as  mtXr — ^ """  "^'" 


on  lin.  stroke.  »lih  f  n.  plnni 
Err  forced  thnjuich  iin,  iriwt,  I 
It  Torking  level.-».  Cu.cv, 


*^wn  anrof  your  reader*  infoi 
bore  a  fin.  hole  through  a  tt 


a  te  be  driven  into  valla  I  Tttolnatdalon  are 
is.  toog.  Ilia,  diamotar,  and  a  Mb.  hole  rani 
t  uSddle,  and  1  want,  after  arlring  in  tha 
id  to,  to  oement  theae  on  so  aa  to  attju  agood 
iDtonately,  the  kola  throngh  tho  tnauUtor  is 

lo'an.— y.R.HiT.Boc. 

Wiring. -Tn  Ma.  Aitaor— Win  yon 
no  if  tbe  foUowinr  will  be  comet  wiring  for 
F.  lOcp.  lamps  t  Unln  cable,  riom  rautt  to 
Nn.T.lSh  bnneb  for  Best  floor  (10  lampsl. 
]  for  seoond  fl'Mr  |Bfe  'amps},  8  ii;  bnnoh 
or  (Bre  laopai,  S^l;  No.  IS  from  thuae  to  , 
Alaobowtutcllslse  of  Dut-outstequiivdl  I  ' 
alEIectricLighting"fromartIdeVIlI..and    ] 


White  to  play  and  mate  in 


Uard  bills  ■.. , 

I  iroiT  and  torWirabeU,  a 
•0.— k.L.£. 


W.  HouBhlon :  to  13^1  bj  H.  yellgwa 
>.  FeUon.  T.  Wells,  T.  B.  DilliDgtan, 
iWB.^W.  J.  Hurley  (difDjiill) ,  E.  W. 

Imuk«-th>itis.U- 
'  plaoe  would  bu  fifth. 


-If  yc 


ttt^iAa — In  a  tiiugular  giider  of  ten  in- 
witban  anifannly  distiibulod  load  of  W  par 
n  the  upper  flange,  tbe  girder  being  auppotted 
l,tli«li_doiitfaefiirt  open  gireaa  strain  of 
Iha  flnt  ettut.  where  B  Is  the  bueot  the 
nil  some  one  explain  how  thu  attain  of  ,>'. 
faed  :-D.  D.  D. 


The  phuto  will  do  for  next  tourney. 
B.  W.  HuDOHTUi. -Thank]  for  problem. 
L.Maaaii.-Only  first  move  need  be  ri>.-    

dnahi,  ^,.  when  tbe  full  solotion  nnttbei 
when  the  problom  miy  hare  mora  than  « 
key  move. 

W.  Pii.KuoTow.-Yun  aro  right;  but  how  do  yon  get 
over  1.  Kl  takes  K  B 1 

F.W.  N.L.-By3I»5-l. 

A.  WiTaBHonm.— Thanks   for  problemj.     C**»  yoa 


*.*  AttatJon  Is  espedally  drai 

rt  devoted  to  lett^a,  queries,  j 
ftcneiml  good,  and  it  is  nut 

aoenliuii*  iiiiili  as  are  indicated  abore    whieh 

uidlndtial  mtereit,  and  which,  if  cot  advurl    ._ 

Ihemaelies,  lead  to  replies  which  are.  The  "  Sixpenny 
BaleColmnn"  offers  a  ehiuip  mciuu  of  Dbtsiniagsoiii 
toformalion,  and  we  trust  onr  readers  will  avail  tham- 
MlraaofiL 

TbatoUowioc  are  tbe  initlala,  *s.,af  letten  to  hand  as 
to  Wedanday  .ertalsg,  Apnl  3d,  and  nnasknowledcsil 

BoTTta  B«TTi.BT.-J.-B.  E.  W.-Frsddy.-H.  E.  H.- 
E.  B.  — Elleam8re.-yish.— Xero.-Paris.-UUbode,— 
K.  P.  Y.— Country  Tinner.  -  Lever. —B.  W.  NewDoiab. 
—A  FeUow  of  the  Boyal  Astronomical  Boelety.  -W.  8. 
—0.  Bottooe.- F.  N.  Uasai.— Pnctor  U.  K.  IL— 
O.J.  B. 

B.  C  H.  [Do  not  think  it  would  work  so  weU  uihe 
ohaina-.too  much  slip.  CouU  net  advine  you  to  patent 
it.  Sketch  retunud.  Flaaae  send  a  deflnito  addnn 
tor  the  uke  of  the  pootaaD.>-UBacn^aT.  (It  ia 
generally  undoMood  to  mean  all  prorisiona  other  than 
ueah  meat,  Teeetablea,  ud  bread.  Tlie  way  to  bteome 
a  merchant  is  to  enter  one  of  the  provision  waiebamaa 
and  learn  the  biulnesi.  Batber  laborloua,  but  tairlf 
proBIable.  The  "  introduction "  may  depend  on  In- 
Huence,  but  the  "  Blliog"  depends  on  tbe  "  intdiigenee. 
andeducaitlon,"aayoapotlt.  >.  FhotograpbTlsapro- 
BtabU  buslneas  for  flrstHslaa  men.]  -E.  C-  U.  leswiuo. 
|(Jn  Che  contrary,  the  star  would  not  be  seen  so  clearly.) 
—J.  J.  WiiWKouTU,  Ontario.  (Both  hare  been  fully 
described  in  the  earlier  back  Tolonei ;  but  perhapa  Hi. 
'We>ley,  bookseller,  Essax-etreet,  Stiud,  W.C,  oan 
nipply  what  Tou  tequire  la  a  haodr  form.)— Abtuics. 
(Dj  not  understand  you—whether  you  mean  insttn- 
mental  means  or  mwely  calculating  the  posltioos  t  You 
will  require  a  textbook  flnt,  ray  Loomis's  "  Practical 
Aitromuay."  The  places  are  Indicated  ia  our  Astro- 
Bomioal  Nota  tor  each  month.) 


1^       AaotHer  AMonlahlnp  On 


Oim  etTMed  by  in 


» [^  M  ^aur  a  Xlbn'i 


tbeput  jmr  thBinqwctorii  actinir  nnder 
t  Purpota  CommitlM  of  the  London 
a  have  Tiaiteil  2.4S3  plaoea  of  burinesi. 
led  IB,1B0  weights,  7,3-JO  meaaarea,  and 
>iiig  maohifiM.  There  have  been  stamped 
I  jau  M.i'i  waiabtii,  2.11.417  metuures, 
I  waigbing  michinn.  Tne  reoeipts  fur 
•aonoted  to  £1,T13,  comgured  with 
-1   with  this, 


aaj  ba  made  to  the  paper  on  maohinei  ^ 

og  raoantlj  raad  before  the  Institution  of  .  .■  -  ^ 

Mm  br  llr.  Wilfred  Airj,  snd  to  the  S"'p^'g« 
I  b«  ma&M  With  ngaid  to  impaction.  Tiit^w«^ 


Is  tbe  tWD-mr^ve  department  of  thia  tourney  some  of 
the  problems  Boat  in  weiv  consldetablr  above  the  avenge. 
The  follDwiag  is  the  oriler  of  the  Ont  Ave:— 1.  A.  O. 
Pellowe  (12»1|-  i-  T.  H.  BiUlngton  hi96].  8.  T.  B. 
Billington  IIWIJ.  4.  J,  Nielfl  ilin]  and  F,  H,  WilHumi 
(1193)  bracketed  eaiial.  Following  theae  ate  four 
bracketal  equal-vir.  :  W.  T.  HurlBy  11S831.  B.  W. 
Houghton  I12HIJ,  A.  O.  Fellows  (118HI  and  A.  a.  Fellows 
(isooj.  Others  follow  not  far  bchinfl.  the  order  being  ; 
W.  T.  Hurley  U»')  and  F.  H.  Oueet  'MK,.  bracketed, 
■ sjiiSi).  J.  NieiailSSSl,  J,  Xield[13(l8),«id 


—-dU.xuIr  iVMUBfail  nir'iKinBatkie  ML"  Tht  alin' l«ll- 
wnlu  i<  MiKrtBtasMi  h'IkM IAh Ihsana*.  (.tsmoCioBr 
uaii<ln.l.PHT  I*  b^  milTb  ratib>b«l  la  l»k  hiM,  SB  wll.ritioa  ie 

NOTICI    TO    STTBSCRIBBXB. 


lin|;1oiibaB  done  i 


I.  we  have  pleai 


LK3    07    BUBSCRIPTIOV. 


Mr.  W.  T.  1 
plaoe  by  the  i 
been  ootrtet 
doubtedly  hai 


copj 


e  ptohiem  would  ua- 


CHAKaBS    FOA    ADVERTISDrO. 


.  ii.T,   iLti,    x£vi[i 


U>  rViaplBwd  JldnTtlMmi 


alTRtUnuai,  laS  clHifsd 


HoUomy'a   Ointment.  —  Oo  where  ym  mnj-, 

Oira  EZCHASQE  coLncx. 

1  tharf*  fir  JSxtkanf  Si>U>-  iiid.f&r  tht  Jlril 
H  (Toriii,  and  'iA.fir  rvtry  mttttdtng  8  iMriw. 

apIktBra  TTnlTankl  EzobAnre  la  the  best 

Uio'n'.'eiuWiieMlX'"^  Si.pi-uno  ipp«al«»    4ir  _ 

Waata  and  Offera  of  goo4  cheap  Tools,  and  all  kinds 

PhOtonkpUo    Appantoa     eichanged.    Large 

Sin.  centre  I>ntb«  Haada.  i^a.  driving  wheel  and 

a  in.  centre  Bench   Z>athB.  driving  wheel,  crank 
,tr.Wl^    J.0I1.1.J    iio    Mt    "-nil.     «»(.  ti.r.|,«U.i....-A, 

Bearadband  Booka— The  cheapest  place  to  exshange 
Valoablr  model  Btaamar.  Sft.  Bio.  over  alL  14n. 
Steam  Ziannoh,  Wt,,  a  ftnt-dais  boat,  suit  river 
Hrdr»iUlo  PraBAeapaUe  of  exotlng  H»  toai,  ateel 

ej1ia£>.  aaS  uluiBK    UAf  m->>M.    IbchUH  UsU  ai  Hhtl- 
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AttronomlcAl  Taleaoope,  iOin.   Sqnatorial,   by 

tintbK.  iilr«r  circlo<.  »loir  mrttinD*.  hf'tt  qu&litf  driTitiif  clock,  cl&n 
C  IB  Bftkcr'a  cftUlo^ur,  prUmtic  illumioatioa. — B«Iow. 

▲vtronomtoal  Talasoopet  Sin.  Cooke  EquatorUl, 

•elMt  I  in  maker'*  i:*t4loKU',  J  riving  clock  ulrrr  circlM*  alow 
mntiomi  erf  pnd,  pritm-ittc  illumiaatioii,  clamping  motions, 
complH*.— Belo  «r . 

Aatronomioal  Tolesoopei  6iin.   Equatorial,  re- 

fl«rtor  by  Hornv  and  Thurntlkwaitv,  flndcr,  hour  and  declination 
cirrtra,  ilow  motions  and  cla-np«,  6  tjepiecfs  in  csm,  new.    Below. 

▲stronontloal  Teleaoopa,  8in.,  by  Newton,  Lon- 

dpi.  r^rW  and  pinion  adjuitmrnt,  cUw  aland  in  ca«e,  nniftlar 
mlerometai,  by  Gmbb,  wsd^t  photometer  bj  Hilg er.     Below. 

Spaonlnm,   lOliou,   by  With:    9in.   Diagonal,   by 

Brownlnic  .SJin.  trantit  inatrament,  br  Jones;  i  resentation binocular, 
by  Crouch  ;  observinj;  cliair,  astronomical  lantern  slides.     Beluw. 

Observatory,  portable,  12ft.   dome,   transit  room ; 

<we  larfv  aneroid  barometers,  piir  national  tclephoaea,  two  cameras, 
astronomical  pictures,  Edisun  djrntmo,  Siemens  djnamo.    B«l<iw. 

Bqaatorial  Stands.  Pattema  for  two  sets  Fletcher's 

«••  store.  Batteries  in  case,  Wimshurst  machine,  12in.  cylindeim. 
List,  three  stamps.— The  Observatory,  Liversedfc*,  Yorkshire. 

Sands  and  Himtera*  and  Thomton-Pickard  Shutters 

1-1  for  sale.  What  otfcrs?  Almost  new.— Vbsct,  Uraycott -place, 
SlooM-s^uare,  S.W. 

Lamoomponnd  SUdereat,  with  hand-power  Bont- 

ms  or  SlotUng  machine  fur  beach.— Gilkls'  ENttaAviMo  Wobkb, 
Reading. 

Best  Period  ioals.—B  40  U8R  MucHAHir,  "Work," 

'' Ele'Strical  Review,"  "  Elect  riman."  Kn^i  nee  ring  Journals  Astro- 
BomicaJ,  and  1,UIX)  Books,  for  Inairuments.— Ciki>L\Tfi,  Cheales- 
street 

Foot  Lathe  Wantel,  about  4in.  centre,  and  slide-rest. 

Eac^anccKoM  watch  "r  Humber  tricycle.— EisT  ViKn,Wrstem- 
road,  Cheltenham. 

Astronomical  Telescope,  object  glass  8},  sliding 

adjustment  for  eyr pieces,  bo  stani.  Exohanite  safety  bicycle,  value 
M.— BaaSKTT,  4b,  Letwin-road,  Stoke  Kewiuffton. 

t|in.  centre  Sorew-cattiuir  Lathe  in  exchange  for 

-en»-manu«l  pedal  harraoaium.  l^  (ets,  mahogany  case,  cost  25 
Kttlneas.— IIA,  Barker's  Tool,  Sheffield. 

Treadle  Tumiog  Laihe   wanted.    Will   exchange  80 

Lerlanch^  Batteri-*  Ih  brand  n''w  and  16i>  yar>Usilk  and  guttapercha 
cevcred  wire.— b,  \  incent-street.  Butts,  Coventry. 

Okmera,  }-plate.  lens,  stand,  and  all  acoessories. 

Eiehanffe  Hammock  saddle.  Also  Demon  Camera,  nearly  new.— 
LOELiT,  Lechmere -crescent,  Henwick,  Worcester. 

Vertical  Engrinet  l}in.   bore,  tin.  stroke,  three 

BiHson-ftwan  Lamps,  shndes  and  holders,  new.  What  olTers  ?— 
A.  Rliu,  IT,  Queen  s-roud,  Coventry. 

Drilling  Machine  wanted,  strong    double  geared,  in 

enhance  lor  ENoi!»Ban\  Tool-  and  cash.— S.  Hinirr,  South 
If  or  wood,  Lendon. 

Shaping  ICachlne  wanted  for  hand-power  in  exchange 

for  Smitii'h  BELI.OWS,  Sr>:iM  (ikVuv.  Ac  ,  copying  app  iratus,  Ac,  or 
>snsh.— S.  Haw  ITT,  ilouth  Norwood,  Lond-jn. 

Bassinette,  Harris'  make,  in  good  condition.    Ex- 

cbnnge  old  safety  .bicycle,  part  CAsh.— Wytox,  KeUtvad,  Chelmsford. 

Wanted,  model  slide-Talre  Locomotive,  unflnished  no 

matter.  Exchange  good  collection  Bird's  Em.«,  powerful  Air  Gun. 
Oemim  Camera  mith  chemicals.— Locsnoou,  Cowgate-street, 
Morwit  h. 

Mahogany  6ft  Cornice  Pole,  carved  ends,  14  braiw 

risga,  brass  brackets,  complete.  £«chau2e.— W.  Wilion,  UT,  Perry 
Boat  Hill,  Ot.  Yarmouth. 

Wanted,  Britannia  Co.'s  4-jaw  Chnek,  6ln.  diameter. 

Escbange  engine  and  boiler,  1}  bore,  and  cash.— Ceavem,  Pontefract. 

Flair  of  new  Launch  Bnj^es,  8}  by  Oin.    Accept 

in  part  exchange,  smaller  pair,  or  4in.  single. — J.  Newxi,  Blucher- 
strest,  Birmingham. 

Splendid  Showcase,  carved  walnut,  suit  jeweller' 

Ac.  Exchange  Am<-ric«n  organ,  ru«hion  safe  y,  or  tricycle  to  value* 
fill).- MvnaaT,  Benhill-strert,  Sutton,  Surrey. 

FCrtable  Primary  Battery  and  Lamp,  4-volt  and 

•1-veIt  Inmpr.  and  pocket  areumulaters.  What  offers  ?— Millea,  », 
Martin's- road,  bhortlands,  Kent. 

Plans  and  Sections  Border  Union  N.B.B. ; 

•Hawick  1u  Cirli4le  ;  volume  %s  sheets  engraved  by  Johnston, 
Bdinbn'gb.    Offers  solicited — Jom  CL'TUBxnT,  Hume,  KeUo. 

Electro-  Kagnetlo    Machine,   by    Browning, 

ounntily  and  intensity,  Siemens  armatures,  splendid  order,  cnu 
£6  6s. :  another  »ith  drawer  containing  various  electrudes  for  medical 
«w.— Below. 

Set  of  Whitworth  Screw  Ghinflres,  from  9  to  11  gas ; 

Ditto  Steel  Stock,  Dies  and  Taps  for  lin.  and  Jin.  gas.-Below. 

New  Otrcnlar  Brushes  for  electro-platerri.  Ex- 
change for  carbon  hlock*.  porous  veils,  clamp*,  or  utfi-rs.- Bbrt,  i^ 
Benebam  Manor-road,  Thornton  Heath.  Surrey. 

Wanted,  2|  or  Sin.    Astro.  Telescope,   ffood  o.fir*i  in 

cheap  mountinit,  or  o  g.  alone.  Uood  exrhan;ie  atTvred.— S^  umxy. 
raiiB,  Wellington,  Somerset. 

Fair  Kiorophones,  pair  Bell  Beceiven.  88in.  Tcle- 

ecope,  Dolland,  two  .i-whv  Switrhes.  new,  PuWermacher  Chain 
battery,  quantity  Carbon  Plates.— E.  W.  Yocmu,  Aylesbury. 

Set  of  Star   Maps,  well  bound.    Wanted.  11-lens 

tfeld  glass  or  trlcsvope.  I'articulnrs,  stimp.— H.,  Hf,  West-street, 
Bridpoit. 

Itin.  Speculum  Wanted,  by  With  or  Oalver.    Exchange. 

□.  HrxTKK,  Wf-straw  Maius,  Thankerton,  H.B. 

Wanted,  double   Nosepieoe,    Parabolic    Reflector,  or 

Lieberkuhn  for  Iril)i4nt  butte-fly  wings  Vxotu-  or  nthrr  objects,  or 
ValcnUne's  Knife.  Mutual  approval.— CiiAMfjiiui*.  Sed lie rgu,  York- 
shire. 

Will  exchange  double  (dissolving)  Oil  Lantern  for 

\atronomical Telescope.  Mutualapproral.— A.CuaMrNXft, i^bergh. 
"i'orkithire. 

Offers  for  Webb's  "Celestial  Objects,"  (now), 

"Steam  Hipper,"  new.,  Ganot'a  ** Philosophy,"  good  condiUon — 
J.  Uil.L,  KeJfhaw-ttrret,  Derby. 

Wanted  for  cii.sh,  1  or  IJH.P.  BMler  with  Httings,  or 

would  rx'hangi*  smill  planinit  machine  or  safity.— 'li^  Elgin-road, 
<Jro>dnn. 

Will  exchan;?e  J-plate  Oamera,  with  reversible  back 

-ind  r{out.|p  diirk  •Ti.l*.  h.n;r«"J  •liutters,  for  portable  forrf*.- L. 
Brown.  IH,  U  ■iDii«iii.rth-roaH,  M.W. 

Wanted.  nmaM  Croppor  ^lachine ;   munt  be  cheap  and 

m  i:«ic».|  ordiT  ,  uUii  Miiitll  gus  engine.  La^LADi;e.— June-,  .ra, 
Holloi«»y-r(i.-i(f.  L'jDilun. 

New  Edidwan  Lamps,  holders,  switches,  CAbien,  &c., 

ttonght,  ca<h  or  rxih^o.;';.— Hi>\\  ao!<. 

Electric  Ciock.  Acme  double-pole  switches,  Gin. 

wood- turner-,  l.it.....^  ^j  „„ii,  for  nW,  ^he*p. 

Secondhand  B.p.S.    Accumulators.   Bottone  and  j 

oCher  motors,  cht^tp^^^  Buw  noM,  'j.i,  Fraed-street,  London.  W.  | 


Five  No.  s  Leclanche  Porous  Cells  and  Zincs, 

nfvrr  t>een  U4ed.  KirhanKO  fur  tool*  .ifti>r  ke%rn  o'clock. — Malom, 
'J6,  Charles-street,  Hatton  Garden,  Holborn. 

Several  DTnaniO  Castings— Siemeoi*  and  Gramme 

— rouch  or  partly  floished,  froa  -Jc  p.  toU'hi.p.- Ki.n'^,  &5,  Inticta 
road,  sheemess. 

Medical  Coil,  with  three  powers;  Electric  Motor, 

battery  of  eight  Li>y<ien  i  irs,  dischargers,  ti't  of  chimes,  &c.  Wanted 
dynam-Vand  lamps  or  oners.     Below. 

*;EnfrlfBh    Mechanics.**     Vols.    XXX vn.    to 

LIV.  Six  \.WVI1.  to  \LII..  b^und  in  cloth.  r*main(ier  unbound, 
complete  with  Indices.— J.  OasiN  ■•>(:(<  ii,  3;,  L«opuld-road, 
Kensington,  Liverpool. 

Eclipse  Hand  Camera  and   Lens,  or  sny  good  make. 

Will  give  a  new  Uc.p.  Dtmavo,  series  wnun-1,  H.  pattern.  Exchange 
only.— Alliso}!.  Koeheath,  Cbail^y,  Lewes. 

"  Bnfflish  Mechanic,"  Volumes  XXVI.  to  LIV., 

;one  or  two  incomplete  Exchaage  utT^rs— .\.  M  w,  6,  Crimscutt- 
street.  Grange-road,  London,  S.E. 

Safety.   Bosebery    brand,     grand    Coventry  make, 

plated,  comoletf  with  acressories.  Exchange  to  value  of  £4.  Camera, 
In -carat  watch,  chain.— G.,  **'i,  Stralian-road,  Bow,  London. 

Model  Screw  Steamer,  two  funnels,  80  brass 

porU  each  side,  perfect  order.  Exchange  to  valut  £5.— Dicn,  IM, 
Camber  well -road,  London. 

Circular  Saw  Bench   by   Beynolds,    rise  and   fall 

g indie,  with  self-feeding  gear  ;  also  a  M«rtuing  Hj.  hine,  complete, 
(chtnge  offers —17,  Pitlake  Bridge,  Croydon. 

Wanted,   Lancaster*8   1890   Instantograph  Camera,  | 

pUte,  dnuble-slide  without  lens  Lineman's  GkLv&MoxiTEa,  com- 
plete with  batteries  in  polished  walnut  case,  Ac,  given  in  exchange. 
— W.  L'ftun,  13,  Bridge  street,  Banbury. 

Wanted,  Watchmakers*  Tools,   Dracie   Bijou  Lathe, 

and  Silver  Watches ;  don't  mind  if  oui  of  repair,  or  offers.  Exchnnge 
flrst-claas  Sifxtt  Birrr  i.s,  bv  Surley  and  Sutton,  Coventry,  va-ue 
£a  Ills.— Wool  aiu'.E,  Park -street,  Stoke-on-Trent. 

What  offers  for   small   Lathe,   bright  all  over,  bed 

about  Uin.,  'Jin.  centres,  face-plate,  and  T  rest,  value  lit.  ?— WooL- 
BiouK,  see  above. 

Ten  or  twenty-light  Dynamos,   Arc   Lamps,  and 

other  elertric  lighting  materials.  Exchange  for  astronomical  tele- 
scope by  good  maker.— D:l-jlIM«o9i,  h.  Wood sley -grove,  Leeds. 

New  model  Launch   Enffine,   perfect  condition, 

double  cylinder,  lin.  bore.  Ijin.  stroke,  link  motion,  complete,  with 
copper  boiler,  cost  £15.   Dtfors.— A.  Lx\  ktt,  GU^vnbury,  Cranbrowk. 

Wanted.  Screwcutting  Lathe  or  Safety  Bicycle.  Ex- 
change for  Pkoviuxnt  \*vn  iw-in  BoM>,  £l<i  paid,  or  olfers.— A. 
Hill,  56,  Ohph  mt-street.  Queen's  Park. 

Self-centring  Drill  Chuck,  taken  to  3. 18  twist  drills, 

various  sizes,  stocks,  dies,  and  taps,  Whitworth,  i  to  \.  ditto  k  to  13 
gauge  .  hack  saw  to  cut  steel  bars.  Exchinge  self-«:>fntring  chuck.- 
91,  Pentonnlle-road,  Lf^ndon. 

Orifuinette  and  16  times.  Cost  three  guineas.   Offers 

in  exchange  steam  and  water  gauge,  and  set  of  small  pump  valves.— 
Toi' Mil,  Junior,  Somersham,  HuntiDgdonsh.ire. 

Tinfoil  Phonoipraph,  well  fitted,  worth  60s.  Hand 

nvnamii,  v«He  £:i  Elecrroniutor.  H  pattern,  value  30s.  Offers. 
^  ant  solid -tire  safety.— W  a lt-j.n,  Lon-jon-road,  Gloucester. 

Wanted,  62  or  63in.  Bicycle.    Will  exchange  Model 

HiiKi/oiii  iL  EN'M>t,  C}linder  I;  '.i}  Sjin.  :  Modr-l  locomotive,  un- 
flnished, cylinders  ,'  hy  l*in.  :  tw'i  rylin-lers  I  by  l|in.,  value  £;). 
Photos  sent.— LahULR,  M2,  Great  Wrslern-road.  AVrdeen. 


THS     e^JXPEHNT     8ALK     COLVn. 

AthniitsminU  mn  inurUd  in  thii  dolunm  at  ihs 
raU  of  6i.  for  th$  firtt  16  vfitrdi,  and  6d.for  m$ry 
mdctiiing  8  %ccrd$. 


Mew  Slnstntcd  Prte  DM  of  Screws.  Bolts  and 

Mat  mC 
— Meanxi  Coani,  m»  Urkgatc,  Lctdi. 


ITvTi  for  Model  Work,  drawn  to  actual  ill*. 


NMlpt  ef  fltnap. 


Millar's  Bleotrio  Depot,  14,  Deanagata,  Maa- 

flhoatsr. — Beit  of  gvarythinf  •laetrloaL    Large  stock.    Low  prioM. 
CataloffMS  Sd. 


Wheal-oattins  and  Diwidinjr  lo  11 

■tar,iB  brsM  ealy.— Cia««,  BtUada-strMt,  HoBslst,  I 

Brass  Name  Plate,  9  by  4|{n.,  engrayed,  4a.  ed. 

Any  site  to  order .—GiLKEs'  EnonATUio  Wunnt,  Reading. 

Brass  Windo'w  Plate  Manufacturer.— Any 

shape   or  style   engraved,  complete.    Lowest  prLcea.— OxLXu'  Xm- 
anATiMa  Wonat,  fteading. 

Stencil  Plates  for  aaek,  box,  and  ticket  marking. 

BruAM  aad  iaki.— Gilku'  SnonAViiio  Wokks,  Reading. 


Tam  o'  Shanter  Hones.— Fine,  medium,  duurp 

analitM»— raaor,  knife,  Joiner's — la.  Sd.,  Is.  6d.,  and  ts.,  according  to 
^,  pMt  tn:  Try  these  faaoua  hoaM.— T^a  o'  BaanTsm  Homb  Co., 
Oalmoro,  Stnir,  Ayrahir*. 

Telescopes,  Reflectors  and  Befraotors,  second-hand, 

for  sale.    Takes  instruments  of  clients  when  eschan^ng.— CaLvsn 
Widford. 

Mica  (Talc)  for  all  purpoaes.— F.  WiaoixsAVDSovs, 

10,  Tower  Hill,  and  114,  Minories,  London. 

**  Heat,**  by  Humphreys.    Heat  is  simply  an  over* 

flow.     It  volatiies  01  ygen  and  nitrogen,  f-irnr.in<  a:r.    Pust  Id. — 11, 
Cambria-street,  King''s-road,  Fulham,  S.W. 

Kenyon's  Patent  Valwe  Pipe,  dry  smoking.    Post 

r«e.  Is.  6d.— 8.  Kijitoji,  Nether  Hall-road,  Doncaster. 

American  Or^an,  10  stops,  octave  couplers,  high 

Walnut  case.    New  10  guineas.- Si-excb,  H}'ie-roii,  Manchester. 

Watertight'  Boofk.— Use  Clark*a  Patent  Olaiing 

Bars,  without  putty  or  paint,  Sd.  ft.— Hiia:ti.'Lrt  kxl  Woaa.>,  Kcad- 
iQir 

Picture  Framers.  —  Mitre    Cuttln?   Machines 

from  I'M.tia.  Corner  Crampn,  yd.— WaLKLK  Uao«.,  1±^  Wellinglon- 
roa",  Leeds. 

Safety  Frames,  eets  of  fittings,  rough  or  finished ; 

mail  rart  wiieelm.  beat  shat*,  a  .d  |-er:i;n''a:A*i>r  furuiture.  Lists 
free.- WaLSsn  Ba^>4.,  ISA,  WvUington-rnid,  Leeds. 

Write  for  Kinsi  Mendham,  and  Go.'s  (Bristol) 

new  iLLCSTnsTsn  I'tTbior^ci  <d.  Acanowlcdged  to  be  mvaluabls 
to  amateurs,    bee  front  pugc. 

"The  Wimshurst  Machine,"  by  W.  P.  M«d- 

oam.  gives  theory  of  action  and  many  experiments.  Poat  fret,  ISd.— 
Kino,  MiMOHaii,  and  Co. 

Telephones  and  parta  of  same,  and  Carbon  ^rana- 

mitters.--kiit(j,  MaNanAii,  and  Co.,  Bristol  'lec  front  page':. 

Mackies,  Islmited,  Sole  M'lnufactnrer^  of  Mackie's 

Patent  Spring  Puliejs,  7-yv)  in  uae.— Be-ki  Irun  Works,  Reading. 

Manchester  JSlectrical  Stores.— BirrLir  and 

Co.,    IT,   Nt»ton-str«c*».     Bells,    C(1I%    Wires,   FitUngs.    Beit  and 

ehtarMt. 


Iiathe  Ohuok,  aelf -esBtriag,  takaa  |  wire,  to  I  ddH 

Marvellous  valus.    4s.  Sd.  frco.—- Below. 

Boonomle  by^pasi  workahop  Qaa  Tap.    Great  am 

of  gas.    Post  f^e«.  Is.  2d. 

Bell  Gimlets,  ateel,  18  to  aoia.  long,   la.  Sd.,  port 

fN« ;  bench  Drilling  Machine,  complete,  lOs.  Cd. 

Pboket  Speed  Oounters,  np  to  6,0(X),  7t.  ad.  fne. 

stocks  and  dies  from  4s.  set. 

Terminals  for  Sin.  beUa,  lis.  ed.  groa;  BeU  GhM 

fh>m7s.  dos. ;  Brass  Pushes,  Jin.,  8«. 

Send  4d.  and  txad«  card.— Oataloffue.  Bella,  FIbCi, 

Sundries.    Fitter's  Onide  Book,  Is.— Baooaaji  wad  Co.,  Charlbmn. 

Stocks  and  DieSi  screw-plates  wamnted  aosUty, 

new,  all  sices,  extraordinarily  low  prices.— Marx,  Bnll  Ring,  KfBia|- 
ham. 

Fretworkers  should  Suid  Stamp  for  niutnU 

Amateur's  Tool  List  before  ordering  elsewhere.— Mm,  Ball  Riaft 
Birmingham. 

Glaaiers'  Diamonds.- Largest  stook  in  Loofldsto 

lalsct  f^oBB,  6a.  M.  upwards.    Poataga  eaua.— Balew. 

Diamond  Points   for    all    Unda  of 

writinf ,  raling,  and  scratchiag,  fktmi  Ss.  6d.— Balaw. 

Diamond  Tumingr    Tools    for  traiag 

wheels  aad  tumiag  hard  steal,  Ac.,  from  6a.— Balow. 

Diamond  Drills   ttam.  Is.   ed. :  diffl-ebook 

poatagc,  Is.  3d. :  bob  drill-stock  and  poata^a,  la.  lOid.— Bala*. 

Diamond  fbr 

china  rireters.— Woods  aad  Tooaa^irr, 
well,  London. 

Brassftnishinff.   Turning,   Ornamental   WrsMlft 

Iron  Work,  Polishing,  Lacqnering,  Ac.  Model  work  eicortei.lB 
special  designs ;  also  eapenmental  work  Materials  Cor  eaaim 
ribbon  ironwork  kept  by— WALTan  Anoaaaa  aad  Co.,  (is,  Lisai 
Belgrave- street,  Balgravia,  London. 

Dynamos.— 10  candles,  fOs. ;  SO  eandles,  Vs.;  n 

eandlaa,  38s.  List  and  tastimoaiala,  one  atamp. — D.  WamBa 
Knginaar,  Habden  Bridge. 

Dynamos.— 60  candles,  4S8. ;   81  candles,  TOi.;  tB 

candles,  ilOs. ;  WU  candles,  ISrts.    List,  ona  stamp. 

Dynamos,  Manchester  type.— 800  oandles,  £lfl;  4)1 

candles,  £16 ;  500  candles,  £M. 

Dynamos  for  hire  and  all  aooessotles.    Wrifei  inr 

erms  to— D.  WaLroM,  Engineer,  Uebdcn  Bridge. 

Patent  Arc  Lamp,  100  oandles  and  npwaids,  bsm, 

40e.    List  and  engravings,  one  stamp. 

Dynamo  Wire  fromlOd.  per  lb. ;   lAmps  frank. 

each.  Castings,  punchings,  Ac.— D.  WaLTOM,  Engineer,  BsMia 
Bridge. 


Isapidaries.  diamond  spsifei  lot 


Bpeaoar-atraat, 


diinists'  and  Amateurs'  Isathes.  stni^ 

or  gap  beds,  plain  or  ecrcw-cuttlog.    List,  see  below — Jaaaarr. 
Fans,  Slide-rests,  Machine  Vioes,  Hand  Bests,  Bslib 

standards,  tec.    List  2d.— JaaaaTT,  Qaeen-etrect,  Leiceetar. 

French  Polishlnsri  Sbonising,  Stainiag,  YanUh 

ing,  Ac.    A  New  Book.    Contains  600  trade  rcclpea,  witE  fkll  laehst 
tiona.    Free,  Is.  8d.— J.  Tohlih,  Qoeea'a-road,  Banalaj,  Terkahiia 

Mizlnff  Paints.— A  new  Book.  Contains  800  Flafll^ 

cal  trade  recipes,  and  instrnctloaa  for  mixing  aad  nalaf  all  ki  *~  "^ 
painta.  eoloura,  oils,  Se.    Free,  la.  M.— J.   Tovuv,  QaaiaH 
Barauey,  Torkshire. 


Launch,  and 
Castings,  one  stamp.- 
kshin 


The  Workshop  Recipe  Book.   Contains 

ealuable  trade  recipes,  with  instructions,   most  useful  to  aC  ^ 
people.    Free,  Is.  Sd.— J.  ToxuM,    Qneen's-road,  Bamslcj,  T«k- 
ihire. 

•s.— Grand  new    Catalogae   of  HocisoBtal, 

VerUcal  Engine  Castinga,  Dnllinf  Machine  aad  F«l 
.  ToxLiJi,  Engineer,  Queca'a-raad,  Bandih 
Yorkshire. 

Brass  lotcquerlnff,  Bronilng,  all  oolonn,  anSm 

other  Kecipes.    Free  Is.  3d — J.  ToMLm,  Queen 's-rgad,    lUradi}^ 
Yorkshire. 

Brass    Model   Engine    Oastimgs.  —  Horiaoirtri, 

Vertical.  Locomotive,  Beam,  Launch.  Llal  Sd.— Wood.  DaUef 
street,  Broughton,  Manchester. 

The 

Model 

Typewriter, 

Post  Free,  6s.  6d. 

Specimen  of  Writinsr  by  the  Model  Vype- 

naiTan,  one  stamp.— Wiltom,  9,  Qaeen  Aaae-street,  Stoke,  RaOi 

Launoh  Xnsrines,  61n.,  4}iD.,  aad  ttn.  bon^ 

attached    to    TcrtiesT  tubular    boiler.— 3.   Bmitb,   3, 
Soho,  W.C. 

Zsathei  5in.,  8ft  Sin.  bed,  oompoond  sUde-nst,  < 

and  drill  chucks.    £10.— S.  Smith. 

Propellers,  improyed  pattern,  from  ISin.  lo  SOfn.,  fa 

stock;  shafts,  stufflng  boxes,  Ac.— S.  Shitk. 

Ohinff  Fishinflr  Bait  (stinking  Oladwinl,  puuig* 

odour,  brilliant  colour ;  flsh  take  vora^'iouslj.  SafBrient  le^S 
bushel  flsh,  Is.  fre**.- En  blsi,  Importers,  Nertham-road,  'o^k 
ampton. 

I3in.  Achromatic  Telescope,  larm  field,  mUbW 

condi.ion,  ;^•B.  Lenses  tor  astro,  eyepieces,  3e — Wm.  SlcMh 
Roslea,  Clones. 

Gas-Bnffine   Oastinffs,   Otto  Cycle,  foorM" 

rower,  work  to  IH  P.,  £A.  atamp  reply.— CaooK,  66,  Charch  iSM 
Preston. 

82in.  Dudgeon  Tabe  Bxpanders,  new,  ootnpWK 

35s.  cash.- E.  O.,  21,  DavisviUe-road,  Shepherd's  Bush,  W. 

Ninepairs  Pipe  Tongs,  iin.  to  Sin.,  nearly  new,  Ife* 

lot.— E.  D.,SI,  DivisviUe-road,  Shepherd's  Bush,  W. 

Soldering  Iron,  rtick  of  solder,  bottle  of  spiiS^ 

resin,  U.  6d.  post  (ree.— M  vhti.n,  Worcester  Cross,  K.iddermin«tir. 

The  "O.P.O.*'    Electric    Awakener  compiisH 

clock,  electric  lieil.  bittery,  switch,  wire,  case,  lAs.  6d.— MaATiai 
Electrician,  Kidderminstrr. 

Back  Numbers.— Information  from  any  one  (tf 


EjioLisii     MLi.naM'., 
street,  N.W, 


three    sumps.  —  BaEW^ar, 


any  one 

i.ti.   L 


Stsap 


b\  centre  Lathe,  5fL  be«i.  with  treadle,  S5j. 

reply.— A.  SeU'^li.i,  Wiiton-lane,  West  Bromwich. 

Steel  Name  Stamps.  3  J.  per  let'e  - ;  Figures  {fH^ 

2s.  4d.  .  piT  pu*t  — E.  Bi,Li-ni>,  RoUinswool  HiIi,  Uluucrster. 

Four-horse   Loco.    Boiler,    Dynamo   Carcaie  sij 

Armature,    m\t»    Motor.      Chap.  —  H.    '1  caa,    Si.    M«ry's-Slian 
SjuihAicpton. 

Two  Qreen*s  patent  lA'vrn  Mowers,  one  Mhu,  psoA 

one   l'«ia.,  huii).  suit  cn-ket  Held    or    Urge  lawn.    t:«nditiua  tm 
cutting  ability  gutranterd.— Imvicta,  Ocklynge-resd,  Bastbovaa- 
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aide  of  it.     ItU  gonorally  possible  (oven  in  least  oipensiTe  akacks  and  apparatuB  thai  will   be  fonnd  to  last  mnoh  longer  Uianthe 

%  countrv   town)   to   get   olockwheela,    solid  wiU  exacute  the  intended  wort.     If,  there-  cheaper  rattkes.    Thes*  i»gtt  ue  moitlj  rf  i 

ones  as  well  aa  those  with  arms,     t  do  not  fore,  an  amateur  may  be  inclined  to  heaitat*  oream  oolonr  and  the  twtU  blaok,  »lUioiigh^ 

ttean  the  thin  ones   stamped   out  of  sheet  about  making  a  dome-chuck  through  fear  ol  '^*'■°I^"H^'"  "J**!^™  J''^'°V.«'f^ 

;W  such  <«.^e  found  in  American  docks,  the  s«ew  and  worm-wheel     ho  may  resi  ^^7"  ST^We  toVro' uJm"  JoU 

but  Engbsh  dial- wheels  of  good  substanoe.  aspired  that  neither  are  absolutely  necessary,  diff.ient  oolonr,  in  order  to  rerfily  dietingmsli 

Marine  stores,  old-metal   shops,  foundnoe,  and  that  a  very  useful  one  may  be  made  jj^^,  jq  jha  dark,  and,  aa  an  additionil  nre- 

aod  such  other  places  as  exist  in  towns  will  without  these  adjuncts.     They  may  also  be  mtitioD  against  a  mietake,  it  Is  nsoal  to  pauti 

often  reward  the  search  for  wheels  of  this  added    at    any    future   time    should    it   b«  large   H   <^d  O  oonBploooosIy  on  the  aids  of 

description ;  and  the  flan^  of  the  nose-piece  deemed    advisable.     There    is     nothing    ol  eaoh  one.    For  the  same  reason  a  great  muj 

may  be   turned  down  thinner  and  screwed  speoial  difficulty  to  be  apprehended  in  fitting  operators   prefer   to   have   the    taps   mwktd, 

rB  such  a  wheel,  or  let  into  it  by  recessing  the  cap  or  top  piece  of  tli  frape,  as  it  is  a  lettered,  or  laoqaered  a  different  ooloor.    Wlua 

wheel,  or  the  latter  may  have  ite  entire  matter  of  fihng  only;  but  the  recessing  oi  the  two  gases  are  used,  thaoxygen  may  betat 

■central  part  out  out,  leaving  only  a  cogged  the  cap  or  of  the  frame  to  receive  the  oollai  'Jt/*  1^'^^°^°°^^  '"'^.  i^  i    ^^S^ 

ring  to  befitted  on  and  sold^  to  the  flange,  of  the  screw  ought  to  be  done  with  a  pin-  ^«^\'\^i^^^'^I^^'^^**'^ 

Or,  ae«n  it  may  happen  that  a  clockmaker  driU  aftor  the  hole  for  the  screw  isbor«i.  It  "^.'^^^^^  bl^^^oh  Wag  is  filled  «i 

has  a  ma^e,  and  can  out  the  cogs  upon  the  wdl  answer  quite  as  well,  however,  if  this  oaptiad,  is  sttiwhed  to  the  middle  of  the  thin. 

Han^,     Many  have  such,  and  will  do  it  at  a  tool  is  not  at  hand,  to  file  a  flat  notch  across  and   of    the   wedge.      A    levar-tap    having  a 

shilling;  but  the  worm-wheel  cutting  is  far  the   part   as  wide   as   the   diameter   of  the  fairly  large  bore  will   be  foiind  the  most  cea- 

less  easy  to  get  done.    I  strongly  advise,  sorew-ooUar.  in  which  the  latter  will  lie.    It  venient  in  actual  use,  and  the  lever  may  with 

however,   it  metal-work   is   on    the   list  of  must  rest  closely  in  this  recess,   the  cap  just  advantage  be  so  arranged  as  to  lie  lenguwiH 

probability,   that  a  geared  universal  cutter  holding  it  down,  so  as  to  allow  of  no  play  with  the  plog  when  the  gaa  is  tamed  o9.    The 

irame  be  added    to    the    stock   of  tools  to  whatever  in  the  direction  of  the  length  of  naiilo  should  be  ribbed  and  enffioientl j  lon|  t» 

amy  droular  cutters,  as  weU  as  drills  and  the  screw.     The  plain  part  also  of  the  latter,  "iBnre  a  good  fitting  for    the  rubber  tuliag 

flat  toolB.    The  London  Lathe  and  Tool  Co.  both  above  and  below  ite  collar,  should  fit  when  the  lator  U  sprimg  on  to  it.    The  ^ 

make  a  very  good  one  at  a  very  low  figure,  the  hole  drilled  to  reoeive  it.  without  shake.  '^V'}^  ^  '^^.^JiLthT^J^iSr 

andthistoo'l^ldmokeiheTmateurS  (r„  *.  «-«s„*^,       0.  J.  L.  S?t:^r:urs"r  xhSI'S.?^:^^^ 

pendent  of   outside    assistance,  and  enable  ^ ^"-       ^-  ^3^  Uad  to  a  leakagT  This  uluwlly 

him  to  out  both  wheels  withcoga  and  worm  broBaht  about  by  the  bearing  into  whioh  the 

wheels,     i.3  lOs.  is  far  below  the  usual  pnoe  „         OPTTrkT       T  kTtTWTM   ■     TTB  «*p  Mraws  having   Bhorp   edgca,    whinh  oM 

of  such  a  to«l,  and  the  general  design  and  ^HE     OPTICAL     LAHT^KH  .     ITS  o^    i,  ^  aoi^ag.    AM  thi  better  cU«ol 

workmanship  are  excellent.     It  wiU  answer  CONSTSUCTIOK  AHS  USE— XIX.  «s-bags  are  fumiBhed  with  taps  of  a  ipnul 

also  for  ranoua  operations   in   ornamental  g-  Ca*s.  A.  Fabcik.  form,  whioh  can  be  looked,  and  thus  ma^ 

tomery.     Another  plan  which  I  have  never  seonre  ttom  misohievaos  hand^    As  it  vwj 

wen,  however,  has  often  suggested  itself  to  Oaa -BoBs-PrewnM- Boards-Limes    and  (reqnently  happens  thai  the  taps  move  «io«i- 

my  mind-and  it  is  this.    DSI  holes  round  Tubiny.  iag,,  aaflf,  n  beoomes  neoe«ary  to  ooosetowlh 

the  edge  of    the    flanae    by    means  of  the  TJBFORE  pa^ng  on  to  the  praotioal  work-  Inbrioato  them,  and  for  this  Dorpow  tbeisis 

diTision.pkteandadrjFinfiieslide-rest,and  -t$    ingot  the  various  forms  c(  limelight  jete,  nothing  better  than  a  Uttis  ordinary  vasslh* 

instead  of  a  snrino-  ratobnt  with  a.  nat^b  tn  fit  >«  behoves  US  to  direct  onr  attention  to  a  most        In  order  to  protect  the  bags  when  tiaveiUnrr 

Ken  whKlft  ^   it^  ^a  wMi  a  i«PO<-tent  item  of  the  outfit  whioh  ha.  hitherto  it  is  not  uniiual  for  the  Jpsnto  to  Inotas 

n^S^rt^^n^Jhi  k«l«  ^  T^  ♦«     W  w<iivedbiit»  psasiug  mention-vii.,  the  gas-  each  one  in  a  protective  casing  of  stout  esm^ 

p«nt  to  drop  mto  the  holes,  simile  to  what  y^g.^^^^  frSmVWoh  the  gsK.  are  stored  which  is  out  »  the  « "    —  -^ 

uu8rfmaiediTi«on.plate  of  a  lathe-pulley.  »„|i„„^  direst  t     --   -'    '  '^ ='- 

ihe  boles  to  bo  of  fair  size  and  depth,  so  as  amount  of 

to  be  amply  seonre  from  accidental  shifting  m^  to  en 

of  the  whMl.    This,    which    I  think  would  the  botohers  ior  this  purpose,  seTeral  of  these  wodgeA..™ 

frequently  answer  in  such  cases,  would  pre-  baing  plaoed  under  presanrs  with  all  the  necks  wings  B  B,  and  when  this  has  been  done  ths 

sent  no  sort  of  difficulty,  and  would  be  easily  opening  Into  a  single  delivery  tobe,  through  bag  may  be  inserted  in  tbe  covering  and  Hh 

mamwed  by  any  fairly  skilful  amateur.    As  which  the  gas  oould  be  oouveysd  to  the  Jet ;  back  end  C  sewn  in  paction,  oare  being  tafaa 

I  ahaQ  return  to  this   matter  presently    the  *«>'   ^^  ^■'^  advent  of  indiarubber  cloth  a  to  avdd  taking  the  stitohes  through  ths  tM| 

screw  may  have  attention  by  whioh  the'slide  Primfti's    oontrivsnoe    of    this  natiue    soon  itMilf  when  sewing  the  eovering  together    Va 

is  raised  or  lowered  in  the  plan  of  this  chuck  ?*?"*'  S'^f  "'  *^*'  ^*^L^  ?*  BWhsgs  which  are  hkely  to  b«  tubjecittd  *i 

Ttinnf    o«nn~11^    Vt,»„»       t\.^    Ti*k~        J  fssWoned  bladdsrs  were  superseded  by  more  much    wear    and    tsar,    a    ooverlog   of   tUs 

T,^l  nf^™L.  i  ^' ■    ^    V     ^fwv  oonvenient  bags  made  of  ths  new  material,  and  deioription   will  be  foimil  extreml^tr  u-rfil. 

Tool  Co.   however,  in  their  chuck  omit  boUi  ^though  at  Uie  prcnt  time  a  grsat  many  as   it  '^  wiU   save   them    sonsiduab^.    Whs. 

VI-       ^t        r°^      .J"^     ,         *'^''  opeiktors  have  abandoned  the  use  of  bags  for  two    bags   are    used,    oqs    for    the    oxyCB 

cabling  them  to  offer  the  chuck  at  a  very  x^^  more  modsra  system  of  oompressed  gas  in  and   another    for    the  hydrogen,  it  U  (rf  tka 

weaprai*.    With  a  scale  down  one  side  of  gteel  oylindors,  nevertheless,  there  are  a  eon-  greatest  importanoe  for  the  operator  to  keep 

uot'  WM  ft  reading-line  on   the  elide,   the  liderable  number   of   vrorkera  who  prefer  to  each  hag  for  ite  reapeotive  gas,  and  after  nss 

Utter  may  juat  aa  w«ll  be  moved  by  hand;  employ  bags.  An  operator  who  intends  to  make  the  bag  should  be  oarsfully  etaptisd  by  Snt 

■ad  vbxia  it  is  set  at  the  required  height  a  and  un  Uie  gas  at  hams  will  find  that  a  tauk  opening  the  tap,  and  then  flattvung  oat  tha 

iait  at  the  b«ck  aecntm  it.    If  a  screw  is  to  or  holder  dtords  a  much   more  oonvenient  bag  nntil  It  is  quite  empty,  when  the  tn 

be  fitted,  it  must  be  tunied  as  in  Fiic  13  method  of  storage,  whioh  alio  has  the  merit  should  be  again  closed,  and  not  opened  mlB 

wiQi  a  ooltar  at  a    and  secnued  bv  a  can  °'  being  praotlcally   Indestruatible,  but  the  it  is  oonneatBd  with  the  tubti^  of  the  waA> 

.tt»^\,^  t^  *—„  — _!—■  — ;-  tv-  a .-  itinerant  lantemist,  who  must  perforce  eoono-  bottle.    Sometlmsa  in  the  wdd  weather  tfcehMS 

otaToZ^^iv      r^„  ■   "^  ■"««  •?«»  M  """t  "  I^^bls,  fa  consequently  are  liable  to  b«x>me  stiff  and  harsh,  and  «& 

«™^*^^IwT.    K  1   li    n  JT^v"  ™^  sonfinS^  the  use  of  ^bSs  or  tOr  mo4  this  is  the  case,  it  Is  advisable  to  h^  thas  « 

ooncentaowithttoholodnUed  for  the  screw,  ^rferu  rival,  the  steel  oyltaJer.    As  the  bags  in  a  dry,  warm  room,  at  plaoe  the£  ata^ 

mwhjoh  tte  oolinr  lies,  aeqnnng  Ox  screw  »„  the  older  and  belter  known  of  these  appli-  distance  from  the  fire,  until  they  have  bMM 

from  lonptndinal  motion.    It  should  not  be  .^obs,  we  will  treat  them  fiss^  and  deal  with  soft  and  pliable  ;  but  at  the  same  time  it  worii 

i?".?^  *^  diameter,  and  may  Tory  well  the  cylinders  and  various  acoassoriss  of  the  b«  unwise  to  always  ke^  them   in  a  wu« 

be  Sia  a  ohnck  for  a  5m.  lathe.     Tlw  hole  Mmpressed-gas  system  in  a  future  ohapter.  room,  as  this  would  tend  to  perish  the  rabbSB. 

in  the  tnuno  Utrongfl  whioh  it  panes  should  Qss-bags  are  invariably  made  iu  tbe  form  of  Qae-bags  are  made  in  various  sizes,  Moh  la^ 

just  allow  the  sorew  to  torn  freely  within  it,  *  wedge,  as  shown  in  Fig.  88,  the  length  of  tended  to  contain  a  definite  number  of  eotif 

its  lowor  oU  fitting  a  We  in  the  other  end  which  is  usually  about  half  as  mnoh  again  as  feat  of  gas,  the  siie  of  the  beg  being  inrsiial^r 

of  tae  f  none.    It  u   of  oourse    tapped  into  '*"  width,  with  a  base  about  equal  to  the  width,  sxprsaeed  by  Ite  onbio  oonteuts,  and  not  by  iHj 

tiio  tenon  of  thesli^e  and  it   is   mnerallv  Ga«-hagB  are  also  made  in  the  formofareot-  dimensions.    The  onblo  oapaolty  of  abs>iBS( 

ottmthioadB  to  the  inoh^  matter  of  not  "B'*.  «•»»««  in  appearauoe  to  Fig.  89 ;  but  fte  be  awwteiiwd  by  ""Itlplying  »•»  Wt»<3 

».T.n>.  «..i  t^-^^.^^     m.     J      J      "^  "^  ordinary  wedge  shape  will  be  found  by  far  the  breadth  and  half  the  thloknsai  at  the  bnwi 

mu^roal  imporfajoe.    The  London  Lathe  ^ost  oSnvenimt    Sags  are  gensrau/ obtain-  end  :-Thua  an  ordinary  oseful  .i.e.  S6hi.  1# 

WW  J.WJlUo.BCttuot  has  no  worm-wheel  nor  »bia  in  two  different  qnoUties,  the  thin  and  the  24in.  by  24in„  would   be  capable  of  hoUiH 

OliCfc-wheel  at   this  part,   and   is  therefore  thick.    Tha  former,  whioh  am  only  suited  to  about  6ft.  of  gas  ;  but  when  fully  dist^MC 

aimfiUtied  stm  further;    but  although,  for  the    low    pressuie   of    the    blow-through    or  It  would  most  probably  hold  another  footei 

making    a  series  of   ribs   or  fiutos  upon  a  iplrltjet,  ire  usually  made  of  jeanet  treated  gas,  aa  the  sides  and  end  of  the  bag  will  be 

dome,  tbe  wcrkmaywithitechuck  be  turned  with     mbber,     whilst     the     stouter    quality  found  to  swell  out  considerably  as  itbeaomM 

by  hand,  together  with  the  nose-piece;  the  are  mostly  made  of  twill  lined  with  canvas,  filled.    Host  makers,  however,  stete  the  oubis 

latter,  after  being  moved,  has  to  be  fixed  by  and  a  moch   thicker  layer  of   rubber,   whioh  oonteuts  of  the  bags. 

ite  clamping  screw.  Then  the  next  rib  is  cut,  renders    them    capable    ot    withatanding    the       Owing  to   the   action    called    by    ohemllH 

But  for  merely  forminjr  a  pkin  dome   the  ^'8^"  presaure  of  the  mixed  gases.     The  beit  omo.w,  the  gas  oonlaiu-fd  in  a  bag  generaUj 

damping    and     reclamping      between     Oia  g«-bag*  are  made  of  two_  ^iekne«e«  of  twill  works  its  way  through  the  rubber  ooveri^ 

umrflTBl  niito  -mnnM    T  nfint  v^  .  j«_i.    1  With  a  layer  of  unvuloaniiad  robber  between,  and  ohauges  place  with  the  eiternal  air,  whioh 

^^h.t^.l^      i.    1       ™'       ^1  '^''^J  t*«   <3o°"e  thiokuesa  serving  to  add   to  the  iu  turn  fiSda  its  way  ioto  the  bag,  ao  that  a  hag 

and  thata(dick-wheel  or  worm-wheel  woidd  strength  of  the  bag,  whilst  at  the  «uuo  time  whiohhas  been  kept  for  any  leogthof  timew3 

M  preierabie.     It  is,  however,  very  rarely  u  preveate  the  tides  from  adhering  together  be  found  to  oonUin  atmospheric  air  instead  of 

that  a  plain  dome  IB  so  required,  and  I  oer-  when  it  is  folded  Bat.    Bags  ot  this  descriptiou,  oxygen.     It  is  for  this  reason  that  large  coo- 

tauuy  am  aa  uJyocato  for  the  simplest  and  althongh  more  expensive  in  tha  first  initanoe,  lumers  prefer  to  either  nse  the  gas  tiom  oca- 
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Bright 

61 

93 

4  13    „ 

347 

but  for  hia  nnfottimate  South  Declinatioii,  vonld 
tw  well  placed  for  the  obMrrer,  being  Tiiible 
luring  the  whole  of  the  practical  working  hour* 


■H4 

Bight 

rf 

SootlL 

aontha. 

h    n,. 

h. 

m. 

14     B-8 

11 

2*-ap.iii. 

s 

14    6-8 

12    12-4 

11 

11 

12      8-4 

10 

44-4    „ 

18 

14    4-3 

10 

33-9    „ 

31 

14    3-8 

12      0-9 

10 

!■«    ., 

36 

14    2-9 

11    lT-4 

9 

43-a    „ 

31 

14    2-3 

11     t4-3 

9 

229    „ 

ll 

Satellito. 

K. 

3 

Batelllta. 

K. 

Satellita. 

B. 

IGmaa 
Dkaa 
Mimaa 
IGmaa 

Ksiai 

1-7  a-m. 
11-4  p-m. 

110  p.m. 
H-l    ,, 
96    „ 

21 

T«thya 

Dione 

EoceUdua 

Himu 

■;.jp... 
12  9  a.m. 

21 
22 
23 
26 
39 

Hfanaa 
Mimas 
Enoeladu 

11 -G  p.m. 
101    „ 
12-S  a.m. 
11-4  p.m. 
9-2    „ 

m  Bh«a,  l^tan,  Hyperion,  or  Japetni  will  be  yiaible  at  the  time*  of  their  reapectiTs  greateit 
eattem  elongatioii  in  Hay. 
An  expknatiim  of  ths  above  table  will  be  foood  oo  p.  407,  ToL  LIV. 


Thia  ihort  ratcugntde  are  i 
Uruiiu  in  Qlb  oonflnea  of  Virao  and  labra.  Ha 
If  litiuUed  approzimatelv  at  tM  right  an^  irf  a 
rudely  risht-angled  tmngle  which  he  fonu 
irith  r  and  A  Virgbua.    No 

Klnlm*  of  tbe  TajlaUo  8tu  Alc«l 
iriU  be  Tlaibla  thia  month. 

BhooUni'  n»Ta 
we  neither  Tery  nnmeroni  not  oonipununu  in 
B£ay,  the  lig^tneaa  of  the  nightt  tfndirg  to 
ibiKJore  them.  Perfaapa  doiinc  the  fint  week, 
lbs  middle  of  the  month,  and  uie  end  of  it,  "* 
the  likelieat  timei  at  which  tha  watcher  will  be 
rewarded.  The  principal  ahower  in  Hay  ii  dna 
m  the  6th  (anfortonatel;  a  moonliglit  idg^). 
[ta  radiant  point  liaa  a  little  to  the  uan 
)f  q  Aqnarii. 

Iraanwlob  KaMi  Tims  of  Sonthlnv  of 
Tan  of  Uia  Frlnolpal  Hzad  Bt*ra  ob 
tha  VlAt  of  Kay  lat,  189S. 

Star.  Sontha. 

h.  m.     *. 
I  Urt»  Haioria  . .         . .     S  16  1441  p.m 

9  Crateria  S  33    2-94  „ 

I  Cam 9  23  33'60  „ 


F'Virgini.         

9  II    4-SS 

;"S.r5£Si-    :;    :; 

0  38  1817 

1  2    6-83 

Arctuma           

2    3  28-71 

2  48  32-33 

•  Eariy  morning  of  2nd. 

I    TioM  ot  Southing  ol  tStui  of  the  itan  in  ttw 

I   aboTe  Hat  on  anr  other  nUt  in  Vmj,  aa  alao 

,   that  of  determining  the  ComI  laitaBt  trf   ito 

Tnnait  at  any  other  atation,  will  be  found  oa 

p.  408  of  Vol.  LIV. 


FITTIHO.— XXL 


1  4  DEVICE  ot  mj  great  e 
J  J\.  pottanoe  ia  the  AUing 
a   employment  of   chipping   atrip*  In  ^mm  of 


auing  -  shop,   la  Ou 


'<   chipping    01    machining    Unae    eoUd   faoea, 

*    Stripe  are  Tariotuily   arranged,  and  a  llttls 

d    ji^gment  ia  required   in  tiwir  untngement 

WhAtfierthey  aceont  and  fitted  with  a  cuppiuf 


r  fiMed  in  a  maohina— in  either  oms 


with  geod  fitting  and  rigidity.    A  few  pi 
eiampUa  will  make  my  meaoing  oleat. 
k       One  of  the  commoneat  metboas  of  arranglag 
u    ohippingatripaietbatahownlBFig.  133,«liara 
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TTICAL    UICBOSCOFT    lOB 
8TODEMT8.— XXX. 

»RicK  DiTi8,  B.So.,  Asw>aut«  of  tha 
Phannaoeatical  Society,  &c. 
iwre  moat  beMiUrnl  oredtaioa,  Tarjiay 
iiiQ  from  that  of  the  bamming^-bird  to 
ha  oatrioh  ;  the  warmer  the  climate, 
'  speakings,  the  moie  {rorgeoiu  the 
,  and  Tio*  Ten&  It  ia  alao  lui  obMiTed 
<  biida  poeeeeeed  of  brUliant-oolourad 
have,  aa  a  mle,  ooplaaBant  Toioes,  and 


1  Faathwln  oonne 


on  pltunage  ia  Mmbn  in  oolooi 
of  raiain;  their  voioe*  in  the  moat 
a  melody ;  aa  an  szampla,  aompara  the 
and  Toioa  of  the  peaoook  with  that  of 
,  or  Ita  near  ralatlTe,  the  linnet.  It 
woU  to  mention,  whilat  relorriDg  to 
«Ce  of  Uida,  that  teathen  are  eawn- 
dermal  appandagM— that  ia,  from  the 
a  of  the  aUn  feather*  BTB  developed  in 
I  auie  manner  that  halm  and  naila  are 
1  in  the  human  ^abtg  ;  yst,  be  it 
mdm''  bird*  derelop  feathers  at 
earlier    period    of    their   eziatenoe 


'•magnified  Shaft  of  Canary' i  Feather. 

Bra,  for  In  onr  oommon  fowl,  Qallua 
la,  Tar.  "  domealiona,"  we  see  feathera 
1  almoat  aa  aoon  aa  the  bird  haa 
ihell  ;  but  in  pigeons  a  long  period 
Coie  trtie  feathers  are  formed.  First 
In  appear,  which  afterwards  reaoWe 
as  into  aemi-feathera,  whioh  we  oall 

mmi  from  thia  troe  and  perteot 
reaalti    Let  the  atndent  examine  car*- 

donlopment  of  feathers  with  the  mi- 
and  mount  the  Tarions  phaaea  obaerred 
Bent  objeota.  Ha  will  Qnd,  also,  the 
Nnt  ef  the  pigment  cells,  and  senei' 


/^ 


id,  axoept  in  lome  caiei.  We  Snd 
t  wltb  a  weak  lolntioa  of  oanstio 
I  an  adnotage,  bringing  ont  the 
■  more  prondnently.  It  is  onrioiu  to 
1^  that  birds  moolt  or  ahed  (heir 
and  dv  - 
Itutp 


feathers  reqaiiing  snch  coarisbment.  Some 
nstnisliats  dispute  this  statement ;  but  it  we 
consider  that  maoy  water-fowl  have  an  immense 
number  of  these  glanda,  which, by  their  secretion 
render  the  bird  oapable  of  awimmlog  npon  the 
sorfnce  of  the  water  without  moistening  the 
feathers,  the  statement  appears  to  liBive  some 
foundation — in  faot,  I  admit  that  birda  living 
upon  land  hare  cue  gland  only,  generally  at 
the  bass  of  the  tail,  buc  thia  does  not  affect  the 
argument ;  it  ia  there,  and  ia  nsed  to  lubricate 
the  feathera.  A  perfectly-formed  feather  oon- 
siats  ol  three  parts,  Firstly,  the  quill,  whioh 
oonneete  with  the  shin  ;  saoondly,  the  shaft,  or 
oontinnation  of  the  quill ;  and  thirdly,  tha 
pinnx,  springing  on  either  side  from  thia  abaft. 
The  pinniB  are  aometimes  termed  collectively 
the  "  beard,"  and  present  a  multitude  of  forma, 
very  pretty  objects  for  the  miorosoope,  being 
frtquently  barbed  or  fid  in  a  variety  of  ways. 
The  blood  of  birdi  in  general  will  prove  of 


,  Tongue  of  Kmgfliher ;  2,  Tongue  of  Woodpecker. 


oonaiderable  interest  to  the  mioroeoopiat.  It  is 
red  in  oolonr,  and  the  oorpnaclea  are  varioualy 
ahaped,  corresponding  to  the  spaoiei  of  bird 
from  whioh  tha  specimen  ia  obtained ;  but 
aa  a  rale  they  are  oval  or  ovate,  and  alwaya 
nucleated.  The  temperature  of  the  blood  of 
birds  la  higher  tban  that  of  mattmi^in  vary- 
ing from  100°  F,  to  112°  F.,  whilat  haalthy 
mammalian  blood  seldom  exceeds  lOa*,  hn- 
man  blood  baTing  a  temperature  of  9S'a°  F., 
ezcsptiDg  in  oertam  diaeaaea,  when  it  riaea  to 
107°  or  103°  F.  The  heart  or  organ  by  whioh 
the  blood  is  pumped  thionghont  the  ayatem  ia 


HIghly-msgniflad  sectioD  of  Lung  of  Bird. 


student  wUI  observe 
birda,  like  mammala,  have  a  ayatemio  circula- 
tian  .and  a  portal  oircniation;  but  we  ahall 
notice,  in  dinecting  a  bird,  the  cavity  of  the 
thorax  la  not  separated  from  that  of  Uis  abdo- 
men by  a  muscle  termed  the  diaphragm,  as  we 
found  was  the  case  in  the  stadv  of  human 
physiology.  Here,  then,  we  see  toe  birds  are 
lower  in  itmctoie  than  the  mammala.  The 
bone  of  bird*  ia  very  Intereating  to  the  mloro- 
Boopiat ;  ha  will  find  many  pointa  of  differenoe 
between  it  and  human  bone.  One  important 
feature  is  that  all  of  the  bonee,  wbather  large 
-  amall,  are  hollow,  Stled  with  air,  and  during 
Bare  in  direct  commanication  with  the  lungs. 
This  arrangement  is  undoubtedly  designed  to 
decrease  the  weight  of  the  bird  when  fiying — 
in  fact,  birds  appear  to  be  built  with  two 
objects  in  view — levity  and  rapidity. 


The  akateton  of  the  bird  differa  in  several 
points  from  the  mammal ;  the  akull  is  amalt 
for  the  aiie  of  the  body,  haa  no  auturee,  and  la 
not  articulated  to  the  neok  or  oervioal  vertebrta 
iDtheaamejmanaer ;  indeed,  one  condyle  only  la 
employed  for  the  purpoee,  thus  giving  the  head 
fr»  ]ilay,  permitting  it  to  be  tamed  in  any 
direction,  either  backwude  or  forwards.  The 
spinal  column  it  made  up  of  a  number  of 
vettebrm  varying  in  number  according  to  the 
apeolea,  but  at  the  baee  a  large  bona  exlstB, 
which  la  covered  with  powerful  mnsolea  oapable 
of  extending  the  feathers  of  the  talL  The 
collar  bonea  or  clavicles  of  the  mammala  are 
replaoed  In  the  hiids  by  a  bone  to  which  we 
give  the  name  of  "  merrythought "  or  aden- 
tifloally,  the  os  fnroatum.  The  bonea  of  the 
arma  or  wings  are  named  In  the  aame  manner  as 
those  of  the  frog,  ita  leg  bones  having  a 
eimUar  nomenclature ;  it  will  not,  therefore,  be 
necessary  to  again  desoribe  them.  The  muaales 
are  very  powerful,  and  the  miorosoopiat  will 
note  they  are  of  the  atriated  and  non-atrlated 
varietiea.  The  tongue,  like  the  beak,  ia  auitad 
to  the  sphere  of  life  ;  that  is,  whether  granivor- 
ous,  iDsecttvorous,  carnivorous,  or  onmivorou^^ 
indeed  the  whole  of  the  alimentary  oanal  ia 
also  ao  modified.  Jn  mort  cosea  the  arrange- 
ment may  be  atated  aa  follow*  :— Tiie  mouth 
opens  into  the  gnllet,  which  in  ita  turn 
poaaes  on  into  the  atomach;  but  at  the 
base  of  the  neok  we  find  aometlmea  a  orop 
into  which  the  food  falls,  and  in  which  It 
remalna  for  a  time.  From  here  it  patoea  on 
into  a  seoond  atomach,  and  from  here  to  the 
gizzard.  It  must  be  distinctly  undentood, 
however,  few  birds  have  all  of  tbeee  parb,  tint 
according  to  their  mode  of  Ufa  may  be  endowed 
with  eluer  one  or  other  of  them.  The  second 
atomaoh,  or  proventrioulus,  la  always  poaiheasad 
of  a  large  number  of  glands  in  its  snbstanoa 
continually  secreting  a  gastrio  fiuid,  which  ^da 
in  the  digestive  process.  The  gizzard  is  com- 
posed of  strong  muscles,  whioh,  being  hard  and 
acting  in  opposition,  reduce  the  food  to  a  fln6 


OhWo  Glaods  from  Stomach*  of 


ceed  with  comparatively  few  oonvolotioipa  ;tO 
tha  cloaoal  chamber,  whore  the  fteeol  nattpr, 
OS  well  as  that  from  the  kidneys.  ffOVfa 
previous  to  its  expulsion  from  the  bod^ 
The  birds,  therefore,  have  no  ordmary 
bladder,  W«  observed  earlier  In  thIa  ohaptet 
the  absence  of  the  diaphragm  in  Uie 
birds.  The  llvar,  therefoie,  ooQupIea  a 
poaitiou  of  intermediate  character,  and  haa  a 
bile  duct  and  gatl  bladder.  In  dealing  witti 
the  larynx  of  the  birds,  and  the  various  modi- 
fications of  the  voice,  we  cannot  enter  into 
detail  on  account  of  the  complexity  of  thew,holo 
arrangements.  The  student  must,  therefore, 
examine  any  particular  voice-box  for  himself, 
for  with  the  various  species  the  modifioatlona 
are  considerable.  Thaaenaa  of  taateie  uotoon- 
siderable  in  birds  excepting  those  with  Beahj 
tongues  ;  indaed,  in  the  groniTorons  divialon 
it  la  doubtful  if  tha  sense  axlata  at  all,  whilst 
the  insect  feeders  have  the  tongne  covertd 
with  a  sUmy  adherent  muoua. 

The  auditory  apparatus  is  a  modlflcatlon  f)t 
themammali^  organ,  but  there  ie  no  external 
ear  or  concha,  but  merely  an  external  auditory 
meatus  or  passage  leading  to  the  ear  proper. 
The  tense  of  hearing  in  the  birds  is  general!/ 
very  acute.  The  sense  of  smell  or  olfactory 
lobes  are  not  largely  developed  in  moat  birds, 
excepting  those  of  oamivorona  habita,  and 
these,  like  the  vulture  and  eagle,  aided  by  the 
combination  of  acute  sight  and  small,  soent 
out  iheir  prey  from  a  considerable  distance. 
The  sight  in  birds  is  generally  very  aonte, 
the  arraugement  of  the  organs  of  vision  being 
eimiiar  to  our  own,  with  certain  modiSaattons ; 
for,  whilst  we  fonnd,  with  rogard  toourselTei, 
the  diataooe  of  distinot  vision  ia  legulaMd-M 
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hoU  ft*  wcdL  «Udi  vffl  (It*  tin  nM 
*r  imbUl  ftnfaliing  »  mdk;  of  wori 
taot  tt*  tand-Nw  wUhont  tha  laterreii' 
DMi  cf  a*  ^oke-abkTa,  ind  mini 
mwbat  ilow  and  l«dioii«  operation  ol 
td-s»fmiBf,  aln  doiog  tha  naA  In  i 
of   tM    mw    iMniMd  b;  tha  <ndinar] 

A«  somnum  MDdp^tc  oomta  in  AMb 
llln.,  ft  nod  dM  for  a  nnall  whaal  b 
•tar  Md  lUn.  Olek,  and  Aonld  b>  madi 
.  1,  batng  glned  np  m  tbiM  Ia;r«rt  of  ■aO' 
t  Mcton,    mora  piopailj.    In  thl*  om*), 

iMtb^arlfOQ,  torn  in  a  plaoe  ai  ifaowi 
rat  (b.  daap  and  21ii.  diamotoi,  and  Bt  li 
t  batd  wood.    TIm  objact  ol  thii  Ii  ao  Uwl    I 
1  can  b«  OMd  on  an  oidinaiy  aoraw-diaEk, 
on  DC  taksi  o8  in  a  moiaaal  and  at  tha 

*  hBTa  tha  waar  sanMd  br  tha  ipor  a*  lltOt 
a.  Aftatthla  faoB  hailM«B  tnadoff,  H 
^aranad  and  attadiad  to  Um  ebnek  on 
■  to  ba  oaad,  and  tlia  fnmt  face  and  adgt 

Now  wplj  ths  aandnper,  baing  oarafal 
«Bpaoi  EUMennndamaalhiCiAialiwil] 

0  do  po««  wod.    Fiaa.  2  and  3  alunr  the 

1  of  &  adioitable  Nit  BmraaMitithi 
d  haa  a  atrip  gtoad  aanaa  &•  niddla, 
■ad  br  two  riba  on  aadi  aida.  Tha  bUv 
tha  te«n«  fee  tb«  portion  of  tha  joint 
t  C.    K^  durald  ba  faataoad  togethai 

*  a  amw  or  tmaU  bolt,  whidi  moat  be 
7  tfaht  not  to  (lip  whUa  Wng  mad.  Hu 
fnM  C  ahonU  be  mada  fiom  hard  wood, 
mteUpoctioD  tunad  to  fit  tha  hola  in  the 
w  BaloBglBg  to  the  lathe.  Fig.  i  ibowi 
vhaal  and  laat  in  the  lathe  read;  for  naa, 
lotted  Una*  rmwaant  tha  mannar  of  ale* 
ataUafciHui^iopningonabaTel.    Thii 

Tear  ualnl  in  making  diKht  draft  on  the 
t  patten  abo.  While  thk  darloa  will  not 
1  atoiM  made  of  iron,  itill  it  anawara  very 
•d,  and  eaitainiT  hat  tUa  good  faatnra 
ftat  it  can  ba  made  br  an  pattern-maker    I 

time  with  bat  UttlatnraUa.  ! 


oUaat 

brfiig       ,  _        ,   ..^ , 

ClaAaea  and  mraelf  hare  beeai  s^erimentlog  with 
rinoa  Hareh,  IBM,  and  hava  now  MtUad  onraalTaa 
of  Ha  dnraUUtT  lor  Hut  pmpoae.  Tofltoaaofjon 
who  no  not  funHiar  wiOi  &a  sterna"       ~ 


b  eonatanotioii  and  mode  «1  indlaalfag  tha 
piaaanwa.    On  remoting  tha  badt  of  a  sanr-    - 
kot  Btael  tnbe  of  dUpUeal  Matlon,  TT,  ia 
Oxtd  at  ooa  end  to  theSook  B,  tha  oOer  and  1 

Mt  free,  and  i*  doaad  bj  the  tup  C.    A  tot 

•agment,  8,  la  amagad  to  torn  upon  a  fizad  ptvot, 
F,  and  gaan  intake  wheal  W,  whloh  It  at&dud 
to  the  pinion  that  pamaa  thnngh  to  the  dial  for  Am 


PBB8SVAE  QAUaiS. 

Mfti  aaad  for  fndieatlDg  the  praaaore  of 
in  tta  e^Undera  emploTM  for  tha  Ilma- 
ao«M  of  Ton  are  oofortDnatet;  too  well 
•  Ukble  to  bnnt  with  diaaitroos  oonaa- 


)  of  oairring  tha  pofntar.  Tha  affect  of 
e  intenuul;  applied  tends  to  rtraighten  the 
'T,  canang  the  free  and  C  to  rue.  Thi* 
got  ia  ooDuntmioalad  to  3  hj  maaiu  of  a 
ins  piece,  M,  whan  It  ie  gnatlj  amplified 
Itj  the  nnem  of  lavara  and  toothu  gaaiiuR,  abont 
-'- .  of  tbia  primUT  moToment  beiiig  anmisent  to 


xunpletal*  lotata  W,  tha  pointeo'  tnTaniiig  the 
irhola  of  the  dial. 


._    I  have  hare  a  gauge  tbat 

n  to  piaoaa  whilat  being  naed,  the  parte 
Mit  In  all  direotiona,  aome  of  tham  doing 
■§•  to  Iha  face  of  the  a*«r,  tha  bcokan 
riaOr  in  thii  inatanoe  penetrating  the  tkin 
Jb.  Soene  of  it,  beaidaa  cao^g  i 
■at  woA  Dot  (or  moothi  alterwani). 
aaa  I  am  aeqnalotad  with,  one  eje 
ifad  to  fita  nteot  □(  noD-reoovery,  and 
■■a  ■~™i*''*  einoe  It  oceorced.    Wilh  the 


Mimanentlj  ohaqed  with  a 


d  that,  tor  praetieal 


>nrpoaaa,  ia  inaunpieanble,  nioh  aa  gljoarine, 
ihe  gaa  ooold  only  act  upon  thia  Qotd  at  tha  iuiai, 
wbiai  wonld  be  oatalde  the  gauge.  Safety  under 
beae  oonditioni  would  ba  aaoored  by  preventiDg 
loceai  of  ga*  to  the  tube,  and  alio  by  Iha  ereatlj 
"' inired  toutoateit.    Thelonner 


Here  la  a  (ISO  atmoephere)  gaoge  that  gat*  oat 
after  a  few  daja'  naa  with  hjdraolic  pnManre  at 
130  atmolpham.    Had  it  bean  gae,  diaaatroa*  oon- 

aaqnenaea  might  have  followed.  

Tha  laf  agoard  oonilita  in  thr 
plonier  A,  which  ia  located  u 


a  eafagoard  oonilita  in  the  abMo  giren  to  th* 
onier  A,  which  ia  located  in  a  etrong  "hambr 
tuihed  to  tha  inlet,  the  epace  above  D  D  being 


entirely  filled  with  the  fluid.'  Tha  gaaniemeenpan 
A,  which  in  ite  tun  foreea  aome  St  tM  Unid  mby 
the  tnbe  and  diatenda  It.  Under  theaa  eonditkaa 
tha  differeaoe  of  preeania  upon  eaeh  aide  of  A  ia 
•mall;  bat  ihonld  TT  fraOore,  the  flnid  would 
— ipa— a  great  diffateooa  of  pranna  wonU  be 
tlad,  wueh would driTe  A towaida  thaUatand 
aeat  Itaalf  (aa  a  nlTe),  and  anwt  tha  eaoutag  gaa. 
In  order  to  dr ^*-"- «--« — • 


In  crder  to  demanatrate  the  greatly  ndaaed  eaMrgy 
raqoirad  to  aotoate  Ihe  saoge,  Fi>.  2  ia  an  attaA* 
meat  for  that  pnrpoaa.  'Ilia  oon[Ang  A  ia  In  Oa 
pnrpoee  of  oonnae&H  it  to  a  nlinder,  V  la  aval** 
irtddi  eloeea  the  onflet  D,  C  being  oloaad  W  a  aa*. 
Ua  mathod  of  ndag  thk  oonilata  in  attaeUu  ttl» 
a  eylindar,  oloiinff  Oe  mhM  T,  and  ninaijau.  tta- 
CTl&der*nI*e.  Tka  Incloied  ehamber  wu  now  bo 
CAatgad  to  the  pnmaie  of  Iha  nUnder,  when  it  ia 
again  okiead.  &  ontlat  omli^ad  l^y  T  la  Am 
pnt  into  eammnnleaHon  wftt  a  mmH  haldea.  T  la 
next  opened:  ttaegaameaiDtedbylatliaglt  eqand 
Into  Ii  Thta  lepnaenta  tha  qnantl^  ol  gM  n- 
qnlred  loi  the  attantimnnt.  and  will  haaa  to  Ea  aa^ 
oaetad  from  Iboae  foUowttg.  In  «rd«*  to  tmM  tta- 
qnantlW  a  gaa  reantrad  to  aatnata  a  lawge,  flweap 
OiinnoTedaftd  tha  gang*  iabittt&d\  ttv,  V 
MpaaHM  tha  eaperiment,  the  dISereoea  In  folMaa 
obaerrad  wHl  lapaaaent  It.  I  hare  hen  a  eyUnder, 
the  attaobment,  and  gaa-hoUer,  alao  two  din. 
gaogea,  which  were  identioal  piur  to  one  beiac 
Itted  with  the  "Safa^"  appliance.  With  thaMl 
win  now  endenTonr  to  dowiutiate  toyoo  thak- 
araaaed  enargy  leqniied  by  tlie  oidinary  aa  aoaa 
pared  to  the  ^Safety  "  r- 


Bapwia>ent. 


Rado  of  «>ergy  required -f?^^  - 


lln.  riaa  of  holder  eqnala 


^^sZ£. 


A  friend,  who  ba*  b 


mentally,  tai  bean  good  enoogb 
one  <rf£Me  Mbi^gMMa,  wttSfl 
nnaUe  to  get  any  gaa  lalo  tha  I 
piOTlda  anoobAo  ohanber  m 


&at^    Id  thii  he 

aboot  600  atmovhena  wlUiant  b 


IBID  um  iiwHij  ilZhad  ta 
■nber  MMaMOaaMng  witt 
haa  had  anlo^iM  ennl  ta 


andbeiiq^tai£rtianttMt  Ix^  fwOaimaMMaf 
the  fioidawaaldhaTelieanUewBto  ptoaii^    M 


Ethat  a  aafe7  gange  baiM 
.  Olarkaon'i  iince  Maioh,  1..., 

period  haa  ganged  batwaan  4,00a  and  6,000 
^Uadera  withont  ehowlng  any  Mgna  of  daterta 
raUon;  aa  a  matter  of  £at.  ib»  lieeoi^  «d  ^ 


aeqnently  rednoee  tha  w 


(Of  the  toothed gMifas. 


THI  EHAFP   ZLICTSIC  KITOB: 
AND  FAN. 

SBTEBAL  altempta  have  reoently  been  mada  f» 
oomUne  in  a  email  motor,  which  **tiiH  ba 
placed  upon  the  market  for  a  Ten  raaaonahia  pakl^ 
a  raffident  nombea  of  the  dealrable  IMtorea  d  It* 
larger  motora  to  make  It  a  inbetaatial  ai^attte 
uma  tinie  an  aconomioal  and  w"  ~  ' ' 
A  little  machlna  which  m 

manta  ia  diown  in  Ihe  i , ^ 

Ai  will   be   aean   from    tha  eiif,t  _ 

radically  new  Inltamathodof  oonatnictiaj.  Itian 
«-poM  madiine  of  the  inrarted  howeaboa  tn», 
two  fldda  balu  ao  wonnd  that  ft  oan  ba  need  <a* 
primary  battery  oronlta.  The  armatora  ia  wo^id 
with  Ihiea  cofla,  their  tanniiutla  beiiig  carriei  to 
the  bare  of  the  three-part  oommntalor,  wU*  la 
carefolly  made,  and  aa  wall  iniulatad_aa  b  aaaal 


[g     educed  anaray  reqni 
hu    'oold  proTi£  for  Mi 


letacta  to  proiide  againit  are  ondetected  fiawi  that 
levelop  in  prooeaa  ol  manofactore,  which 
ligniflcaot  at  firit,  bat  develop  when  pnt  ii 


_       IWaHttlem 

upon  a  rnahogany  baaa,  to  whidi  it  ia  Arm 

bat  ihould  it  be  deaired  to  attadi  it  tt 

table  direcUy  without  a  biie  it  can  be  iMtdOy  d(aa» 


carried  not  a^ 
the  maohine. 
bladed   fan, '  which    i 


althoooh    an   Sin.  or    IKa.    fan    may  ba  u 
dceired,  aa  the  machine  ia  capable  of  aarniag  «■* 
□t  thatiiw.    Twocalli  of  battery  are  iolBcicntto 


Fth.   S  10  £4. 

13  9  iT. 

■      IS  9  40. 

17  12  1«. 

IS  11  SS. 


]'  Lonsltiid* 

|tn>m  CMitn 

MaridUui. 


o-gsfi 

0-4S8 
0'SS9 
0-938 


lft4 

aiT-5 

248-4 
241-3 
2406 


Lencdtnda  I 
IninrFiima 


Aim. 


Tb*  ami  ipot  wM  OB  tha  tmtrtX  uvidtu  TA- 
nuiy  11,  221i.  a.O.T.  On  Fabmarr  13,  whnt  tha 
fiODp  wu  bttt  nao,  baing  tlwn  naarer  tha  oantra 
<^  Um  diH  than  oo.  anj  ol  tha  othor  dayi  of  obaat- 
TatloQ,  tha  Rnxiii  aitMidad  la  halioanphia  luial- 
tode  faom  271^  to  2t6°,  a  IcoRth  of  SS* ;  and  In 
hallomphio  tatitada  froni  23°  B.  to  33*  8.,  a  bnadUi 
of  10'.  Tha  prindynl  ipot  of  ths  mnp  bad  a 
lanfth  of  14'  from  2d3°  to  249°,  and  a  tesadth  of 
S'JfromM'S,  to  33°  B. 

nugronp  bad  gnktly  dlmlulihed  in  ana  whan 
it  n«pp««nd  on  the  aait  Unb  on  Manh  S. 


•  Prom  tb*  JKwj/j  yatic"  Of  ths  E.A.8, 
Mtsd  br  a»  Aitiw^^^  BwaL 


foraethe  dutntbanoa  azoaaded  0  029of  tha  whola 
horJzoDtal  force,  tha  tiaoe  baTiDg  almlladf  paiaed 
dS  th«  ahsat  for  nMriy  half  an  hour  at  abont  23h., 
ud  af  terwarda  Ui  mora  than  U  boon  tramAortly 


bafora  lb.  to 2|h.    InTBrtkallL 

wai  alio  graat,  tb«  tnua  harinK  gooa  off  tha  duet 
in  tha  dimotlon  of  Imiiiiaatim  loioa  from  14|b.  to 


Mtn,  thna  bitng  inbaeq 

dMsribad  abwB— Tfa., 

(Bodanta),  0*  45-  in  dadu—^oi ,  >»•«. 

Td.  «i.  (oooddaiabla),  0*  60-  in  dachnstic 

Ud.  10b.  to  tSd.  5h.  (gn^t),  r  IE'  in  d«e 


Tm  naw  hridca  of  the  Southern  Padf 
Paoaa  Bine,  SaSleet  above  the  etraam,  i*  I 
in  tha  Uoitad  Stntea,  and  third  hlsbert  in 
Thal*DgthI*21»)faat,  and  the1»idf» 
43  ipani,  inm  pkta  gitdtn,  altcmatel; 
feet  In  laogth,  with  one  omtnl  cantiut 
IBifeet.  'neatmotDraiiiappottedbTil 
36 17 100  at  tha  baae  nod  10  bj  36  at  ths 
luv  tndm  ihoitana  the  diatance  Nair  < 
Ifij  milsi,  and  diipeDwa  ni 


Qianda,  a , .  . 

Una  to  operate. 

8tuifl«war  OIL— Tlie  siinQawei  is  fos 
gnat  HCTJoe  in  SDUthem  Ragai&,  wbent 
•oma  laow  been  axteoaivsl;  onltiTated.  J 
briDdpallT  for  the  briirht  yellow,  odoi 

iMteliacaijiel-  "- '-     ■"^'^ '' 

beannenadingt „ 

for  doioaitle  poipoiea.  Ths  preMed  x 
boiled  leama  (the  latter  niied  with  cU' 
eaUle  food,  the  etalki  ai  fuel.  Liketiiae 
the  laofloirei  poaeesns  the  propoitj 
nanhj  loila,  uid  oonntenote  the  derel 
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ENaUSH  MXOHANIO  AND  WORLD  OT  BCEENOB:    No.  UU. 


ENGLISH  HSGHANIO  AND  WOBLD  OF  BOIENOE:    No.  1414.  Apkil  39,  1893. 


XKOUSH  HBMAmO  AND  WOBLD  Ot  BOIENal;   Ko.  MM. 


"eNOLIBB   UBCHANIO  and  WOBLD  OB  B(J1EN:;B:    Sn.  i4H.  "^         April  29.  1893, 


tta trading nucm ha  wiU iwim i  livai'in piiniilt   ioDg.~ i.t  Mi£'liid~<rf  Ibe'  14iii.   put   It^  flitd    i_ 

-*  -  ~-o,  Htd  In  Sontli  AbioK  [whan  he  li  eloaalT    in  nprigU  (t^dud  to  Inu  tha  rtial  bu  of  Uw       WIiMi  ini&ea  work  ii  raqoind,  tha  tUdo-iirt  it 
itad)  iriU  wdeBTOu  to  Mttoh  n bonamin.  I    ** onnHliiau  "    appwiUa*.     Hcm  itutdaTdi  an    placsd  aoroaa  tl>«l«lha,_and  tha  llin.  dUa  ■  1t« 


iltmert.  ilidamnTbaniDTad  2in.,  but  lin.  b  lutuUjfnfB-  tWMn it ftnd the mnk-fdata link.    ThtMddltv* 

A  KiMnHlnaMt  ipadmen  of  the  hBm>di7ad,  n  d«Dt.    Tha  Itin.  dide  ii  fitted  to  move  with  «■••,  ilida  nariBg  at  boh  tuna,  loma  t«i7  Inlanribf 

Uai-oom,   Opkiophfui  tiapt,    l!)ft.   Iodb,  hai  and  !•  oooneoted  undonaath  br  ■  bar  bctom  baloir  eltasto  aio  prodooad. 

b«M  Aot  in  kbaa  a  fair  milaa  bom  GMtla  Bock,  tha  141ii.  put,  and  m  link  partly  within  the  (nd  of  It  ua;  be  hue   Mid  that  aU  of  the  affaati  d 

Btt  tta  8o«U>«n>  Mabnttta  B«ilw»y,  and  tha  ikin  hai  thalsttar  (whiehftoptD)  tothecraoh-pIataalnadT  Captain  mwKin'i  gennetrie  nit  maj  he  pnidaeaL 

ban  wnt  to  tha  Bamb»  Katnnl  Hirtorj  Sooiatf .  deaoibad  aa  hilng  on  tha  end  of  the  iboit  Tertioal  and  Tery  man;  of  moie  elaborate  and  oompligaU 


1  Mnt  to  tha  Bombay  Katnial  Hirtorj  SooiatT.  deaoibad  aa  b<—„ . 

naaiiitanoa  ^  thi*  formidable  Banna  mmke  m  ipindle.    In  bet,  there  are  two  part*  to  thialinh;  obMastar,  uaDf  cniiona  Sgnna  bcdog  •ntoailia- 

Lidiahaanot  bean  known  nty  long,  and  only  three  tbef  Ii^  on  iMh  other,  and  are  coDDSoted  and  made  allTduinbed. 

or  lonr  ipaeimani  haya  been  prooored.          Boa.  aa  one  {rieoe  b;  a  nullad-head  tcrew  taking  into       In  thii  oairing  tha  mttar  ii  rotating  horiranldlf. 

one  of  a  nriet  of  lioba  tor  eoireot  adjDitmeiit  of  and  thaexbenie  Itogth  of  aont  will  ba  theabortil 

H  vAJfPTK "     OASmsa-    T.ATTTR  dlatanee.  thaareof  the  oottar  in  the  work,  plna  tha  amnul 

ATTAOHWKW?'    ^'*'^'*''*  It  wfll  HOW  be  grldant  that  whan  the  "bnokat  of  throw  that  mat  h«ve  been  glTtai  to  the  raeipn- 

AixAuiiKJUi*.  train"  la  BotinB,  the  Ilin.  ilidewiU  bamoTedaa  oatingilida.    Attar  catting  round,  tha  tetaw  fa>  tba 

[33437.1— lHAVxoall«db7tUtnamganapparatai  nptdlv aa duind br n^g  whMit  of  mllabla tfie.  llin.iUdaiiaHd  toaat  t&e  cuttw  for  a  nawoat, 

dadgnad  bj  mejibont  two  yaara  ago,  and  completed  The  wheel  or  pinion  at)  Am  •ciiaw  (oaed  aa  ihaft  and  thla  ma;,  ot  oonrae,  be  a  following  or  an  btd- 

*"*                                              '  ~  *              "nor  only)  driraa  the  bca^et  tnin,  and  alao  ■ '  ...>.. 


mmw.    Thapnrpoaeof  It  11  to  ent  wavNor   only)  drirea  the  Ixa^e- 

^n^  ij  A  imiamiUl   irdprocating  monmant,  oeiAingwiththabnGkmandreLatnditalatiTomad  ItmajbeadTanoed  infaToorof  thii  nooHithat 

Mtharpunllalwlai,  or  at  right  aoglM  to,  the  lathe  ajreqnfted.  Thecbugo-wheelann.Meaoathabaok  many  flbrau-gnlnadwDodi,  not  admitting  of  dMp 

uit;  ft  U  quite  ai  nay  to  sat  at  any  plan  an^Ie.  mandrel,  ouriaa  a  ba&  whl<di  driTM  the  main  lathe  aatbng  aanM  the  flbiee,  lend  themaalTea  M^ity  la 

IhnTe  taken  wrenl   photograiAi  of  thia  con-  by  the  luge  wheel    noi  on  the    pnlley.    Thli  the  Yandvk  carving.    "Da  nrooeia  ia  oSaiad,  aa  «M 

ttiTUoe,  one  ol  which  ii  here  inbmitted  :  bnt  I  fear  ipadal  dlde-rat  ml  made   for   the  pnipoM  of  mora  matliod  of  ornamentation,  and  ai  bang  ymj 

ItaannotbeiilainlyTeprodacedby  tha  prooeei  need  cnttingwaTW.  or  xlaiagi,  horiiontally,  while  tha  rapidly    donr   without   the    labonr   of    eoulfafr 

bythe"B.M."    A  ttout  tncket  ii  bolted  to  the  croM-flide  of  tha  ndSieoaivea  aeroral  moromenti  oiar  waji  of  attaohlng  tha  V»nd»k  withont  t6 

wooden  leg  of  my  HoitiqiSal  latha  b^  three  bolti.  for  one  torn  of  the  lathe  mandtvl  and  the  work,  polygon  Aatnre  will  lottaut  thanualTea  to  tha  eo^ 

Thia  ii  JQit  below  the  bed,  and  proiecta  in  front  for  detail  of  the  aow>dida  morement,  nferanoa  itrodiTe  afnateor. 

abontein.  litriwaabout  2iD.abaTg  thebad,  wa*  ii  made  to  No.  1182,  before  quoted,  and  alao  to  F.H  Mnaan,  Fort  I«o,  Now  Jaiwy,  U.B.A. 

tooome  up  ai  high  ai  the  floor  of  "aradle'or  No.  1310,  Norembet  28,1890,  letter  31836,  whve  (Fco  tern,  at  38,  WBymouth-ibaat,  W.) 

taongh  of  the  oroai-ilide,  vide  illsatratloni  In  No.  nma  polygonal  work  i*  ihown,  and  ornamented  by                                      

^^^^,^V-  ^h  .^^^' ....  u  giteniion  of  tha  Atkinnn  redprooator.  t  aitthrm  ptmiOvb 

TotUi  teMket  on  the  left  «de  i.  attaohnl  a  Now  to  deacribe  the  oorvilinear  part  in  the  illni-  LAWTBRK  Pr»IO« 

■ottrttocanraiprndle;  thencketlilongenongh,  tration.    Oa  the  llln.  elide  ii  fitted  a  iio.  nddle,  [3343S.]— I  ak  oftco  mnoh  amoaad,  and  mo*- 

lo  the  Mt,  to  pan  beyond  the  thicknaM  of  the  oarrying   tha    nioal  tooI-iUde  with    ^^uiii-    tqoare  timaa   intereited,  >y  the    artiolea  that  vpaat ' 

wooden  leg,  and  at  iti  end  it  ia  embraced  b;  a  rscmtaclB,  and  a  icrew  for  moTing  thii  along  the  iutervala  in  tha  Eaauaa  MacBAino  on  Cloekanl 

ouadiant  arm  fer  change  wlieela,  thia  arm  Ijiog  in  ilide  in  tha  ordinary  manner.    A  carve  of  d^ied  Watchmaking.     I  ihould  often  raplj  to  qawi* 

Sh  nme  ptana  aa  the  diange-whael  aim  of  the  form  ia  bolted  on  the  long  bai  (of  tha  "  Gorri-  had  I  time  it  my  diuoial,  and  hanng  a  littUOii 

n«w,  which,  u  waa  ahown  (in  letter  2»ViO,  No.  liQau  ")  and  the  tool-alide  u  freed  from  the  control  holiday,  I  will  try  to  help  thoae  amateort  who  an 

1182),  laplMedoantndlTlnthehed.  of  iti  lead-icrew  ;  a  apiial  ipring  being  attached  at  nmstfinei  more  williiig  than  able  to  giTS  informa- 

A  whad  on  the  ipindle,  at  left  end  of  thiiiocket,  Mldt  dde  to  keep  tool  in  oat;  and  robber  placed  tion  on  the  lubjeot  in  qoeition. 

Wba^  thatafon  be  dnyan  to  the  icrew  and  an  inter-  on  the  tool-ilida  to  bear  againit  the  carve  ;  and  the  The  artide  on  lantern  Pinion*  that  appearad  b> 

■ediite  wheel  01  pair.    lim^behereiaid,  thatin  tool  ii  obliged  to  follow  the  "  hilli  and  hoUowi "  Aprfl  tit  wai  oartainly  likdy  to  midead  and ([iTa a 

the  matter  now  deioibed,  the  lonw  ii  merely  doing  of  the  onrre  aatomatiullr,  aa  it  ia  moved  back  and  bnally  wrong  ImpreMon,  and  I  think  the  wntK  m. 

Arty  u  a  duft,  and  ii  tnmad  by  a  crank  at  tha  forth  by  tha  hnoket  taun.  izank-platc,  and  link.  the  aitide  mnat  be  "  out  of  hli  depth."    No  pna- 

dgEt-band  end.    Tin  ipindla,  paning  through  the  „,.....       ,         ,          .„.  .       v  t^oal  man  with  knowledge  of  both  wonld  quaitin 

•Mdnt,  haa  on  itl  rightVhiud  end  a  bevd  ^on.  ^'^   deacnption   hai  faMO  long,  bat  hai  ben  ^  npaiiority  of  the  Untom  over  the  lolid  pinii*. 

On  the  right  nde  of  the  bracket  (which  it  ifDirt  be  neoea«ry  to  ^w  oleuly  the  rolaliTe  value  of  t^^  ^i  J^  oo^ieepondent  can  know  very  lIltlTS 

nnderrtood  ii  flat,  and  Jio.  thiok)  there  ia  bolted  a  morement.    It  wiU  now  be  aean  that,  m  tlua  par-  docfanakera.  to  atato  that  Unt«n  piniona  an  not 

outing,  having  a  abort  Tsitical  locket  therein.  TbJa  tiontar  toitanoe,  aa  the  mam  acrew  (nowihaft  on^)  in  favour  with  them.    He  atatee  raaalti  from  f aolb 

Mckef  beua  a  apindle,  at  tha  lower  end  of  which  ia  j"  tamed,  the  ilide-reat  wiil  be  recipro»ted,  the  amrtniotion  aa  tha  reaolti  of  their  geoenl  oM : 

abevel-geai  wheal,drJvenl7thebevel-geupinion  t»ok  mandrel  be  drivto,  and  Oio  work  turned   at  uow  thii  ii  altogether  oppoaed  to  fact.     Let  hie 

on  the  right-hand  end  of    ttie  horiiontally  placed  *■"  relative  ipeed*  of  thirty,  three,  and  one.     The  ^^^   (,j,   ordinary  Amarioan  dock,   aay,    of  Sett 

Vindle.     On  the  upper  end  of  the  abort  vertical  "anlt,.  aohd,  vjorkod  out  with  a.ioh  carved  form  Thom«  make,  and  look  at  the  piniona  .fter  twenhj 

Sdle  ii  a  dotted   crank-plato  with  adjaatable  "  deared,  of  polygonal  aeetion,  and  V«idjk  carved.  y„„:  ,„,    „a  be  wiU  very  aoon  h»  the  whafi 

which  movu  a  link  playing  horiiontally,  and  It  will  be  readily  undentood  that  the  ahape  ti  uetb  are  nothlog  at  all  like  the  hooka  he  daeoribea 

moving  the  alide-reat  now  deuiibed.  firtt  made  by  driving  ttie  back  mandrel  from  the  and  thia  i*  tha  roughed  and  commoneet  make  a 

Hie   ilide  reit    itandi    on    a   atont    pin  2in.  in  foot-wheel,    the   back  mandrd  driving  the  lathe,  lantern  pinion  nied.    If  he  doubta  the  action  of  ■ 

ttleknew  in  tba  n^nel  manner,  with  the  niual  uo-  and    by    teo^g   a  filed   tool  and  a  oonntetipart  lanteni  pinion,  let  him  make  one  with  one  bni 

vidon  for  drenj^   VA  vertical  adjudmeot.    Tliii  mbbei  along  the  ewe.    After  reducing  the  work  end  only,  and  the  laavai  turned  petfeetly  true  (am 


XNaUSH  KBOHiinO  AND  WOSLD  OW  SOIBNaE:    Ho.  1414. 


luef  111  nadlDg— DO  articla  n 

n* bkTa oftranrnd  nuuij  qat 

_i)bj«otofiottaniiig  water.    J 

frse   U>ak  Uia  tsit  rimple  optralion  is  dcwtribsd  b;  » 


a  aid  boUisB  ilia  laaTt*  ibaiBht  aod    on  Uw  nbjaot  of  lottaniiig  water.    In  p.  312 
^--lotoomc/t  nia  iu  Ue  *-        ■-■--'- •- — ■-  ■-■--   '-  j "--- 


EEPLIES  TO  QUEEIES. 


book  tba  TMT  ninple  oparalion  u  dxcnbod  bj  a       ,  «  ,_  ,ij,  _.„,_,    ,. ,._..  „  „__, 

impiilM.    PlMM  obnire  I  itata  a   taU  ot  water.                                                 Boa,       "**  •hhmw  v  i»#  jimtji  •<««*. 
triS^uth- 


li  li  moat  important ;  i 


udn,"  wUsti  ha  appaaia  to  gncrtion,  176436.1— Wimahnrat  Machlna.— I  think  that 

mttEntr  oa   the  tdatiTa    ue   ot  the  BXOHANQE.  »W.  H''wiU  find  the  bialminutea  glae  raoom- 

*^  ^Sm/t   *^?^„*^J*™™'  P"<*i»B  r3M41.]--THB   lonowinB   paragraph    Irom   the  mendrf  by  Ifa.  Bpttona  infflcimBj  htJiing ;  bat  I 

.2?^1;  ..L '^v  «*"   '1"5«""  "Monej'^'   artide   of   a    dJly   papw   might   be  K?f*?*?  ^'^-Il  *'?!^*'J<5!r  Jr?.""^** 

^yjf^^^'.^^^   ^.".^  .™l«D^.with,d»«,l.«etomi,'o^o.rrSMl^  to  be  Intjrp^Wa.  U«  word  ■  bra, "  t^^^ 


~jT  ~  ".~S  VT?*-"^j  ^o"""       f' Gold  fremAmeriea.-'nie  New  York  oohanBe,  "J?  »'"''*"i^  .'*"?,"  P- i™,i^^,?.°°*"?» 

'  S^  '?^.v''  *•  f^-»ii  I .  "d    ,hich  before  Eartar  had  ihown  a  m«ked  twdSiy  "  C"/  b"""  ring."    *«"«i»  ^a  bart  U±i|[  ,^  ba 

iS5i^''*ff"i^'''*f^  +  '''^    to  decline,  baa  riwn  again,  and  ii  now  doae  to  the  S^  "?  8!S"T?.?"!5^  ^ J.TS^S^^* 

d  ^lA  dllni  the  pinion  to  be  nnged    ™tai.t  wWgoldoSibe.iportrf  to  Boropeat  a  SL™^"*  vT'iS^  *''*'J\ '°t  **^  ^^**'- 

h  gifM  JOB  tba  dae  of  piniiui.    Aa an    ^fli"  e  t~  >~  Wlmtbaiat blouair In Tonr bMk tohimia.    PaAapa 

Kj4ono'8x2-I6  +  f-17;  17-3    "Exohmige  i.  often  qaotod  with  Ameri<»  at  about  J"   *«?,*","?■  ^Tj"   5f  ^»-  *»■  l"*; 

rfrB(tfoniln>lmaTbeMdaapto  the    490  ^i  mSn,  and  I  lanij  fiOO  ia  par.    Doee  that  'f"-""  j  bat  I  nupeot  It  wiU  be  necNwj  to 

'.?^Sri.*!^'*,^''*f^^S    mean  that  fiiollaia  are  .qii™lBnlt5th.io««rf«iF  «^»«»tt.«e  for  a  eopy.  ViBK.. 

"^  ^jL?    i1!T ''^!?™'il?'*#    Andin  wbidi  eountryF    For  ft  i»  not  likely  Qua       r7S63fi.|-»«  Dl»Me -A  «d  wfnlt  of  alio- 

'»  iSi  ^u^2S.irX  T^    i«*'«  "^  ^""^  at  the  amne  moment.  ~£^,iSwan  'Vl  ■hoSd^  to  a,  IDttri^M^ 

"JE?*^:.!!^.  ™?T'' .*""?'J**       SometimaalhSTaafewoouponaofralboadbondi  tioSS^r^«iatt£rto «Si?b^ Sdba 

5S;Vt^^»3.M'?E^    I^Ta^t^S^U^S-an^T^^bS-^-y  SKX"2??E^S'SSti^^ 


■Bdv  >  tlnliiiiii,  and  naolti  ace  aqiuUj                                      oonuMt  thamln  dnnii  with  a  d]raaBO  m  aoaomn- 

h»r  latge  or  MaaU ;  and  aa  to  a  luge  later ;  alw  liiilt  t*i«  nota  Urga  plataa,  aar  IH 

waada  diims  aoaiaetlr  thao  a  amaU  one  TIOUS   KATTBBS.  7>ida  Bfut,  Mwoan  the  lint  two,  and  ooonaat 

■nd  if  foi  thar  amoaameat  t&ayta^  unal  Id  twdi  cum,  so  '"^o'  ■?<>™°*  ^  anaimmit,  TUtb  (dad  anothar,  anareSto  q^ 

<akte.  I  abonld  ibonrir  adTin maUnv  )>***  ■"7  luaiuaoa  in  BanMns  him  to  ohanga hia  -nS^if^rMil  I a-fa*- to  nrr  ooodMiiMaa.  TIk 

^botbaeatiBatharanaa^toaon.  (m>  in^nad  to  adt^  the  hcpelaai  ly*",^  f^-  b^T  tU   qoarttm^Eoa  the   piJ^np  rftii 

Mfcn,  Inata  woidoti"Ok«kmaklns»  '^^.^t^^^^^  ^^^T^M^f^^ii.  ■»M«n~rfMJWl«Utmfcrt»»<«ithetwoaaithpl»U. 

M).    Toot  ooRa^Mmdnt  Ii  ban  mSia  !?^***S?*,*»!?Sf   J'il.^f'^ <a _i?^  «  ••  *•  omiMii  batwaM  Uun.    Onmnt  ooifiba 

dMAHmaaroTmriaplTHDMintato  f"*"^*;!?? .^u7'S?"<!'J^SSj""S^-"  piokad  m  00  0»  «ina  Hoe  wtattortobothaartfc 

1  a<  midaading  atateoMot*  on  a  nibjeot  of  •",  •  P^jU?***'  ^S?**  .  ^J  ™  ^^  fhm  triad.    Hj  "aaith  plat*''  I  p«?l>totha 

•rida^r  knio^  little  or  nothing.    The  i^MtflWMMrt  the  wtiie  loala of  tte  wim^  A  ^tetof  a  lanfTpond  InatJItdofaatth^Mlf.    Fat 

bag    qoaUtlai    of    a   wall-made  gi»TitT  5~^!gSi  'i"?"!."^''''^  ^,^.'*'!Lf  "eattl.  platea"  ftook  two  plaoaa  of  mIk,  eaA 

Ha^  be  inrpamed,  If  •qnalia,  ani  ^^'™™i  tf*^^?*  2^  <i"«'*^?i  abont  ttT^  3In.,  and  pnt^bii  in  «S«   aatt 

na«n   "Q.  H.'^ioild  nM  adopt  Udi  "^  ^fJPl,^,*'^  '^J^^^'.^,^^^  h«T>«ned,    aWt  \»ft  ^art     ItMM  pliltaa  I 

itoUieUnwdockia  the  extra  ■iiU  be  ''»»**'»**&J^"^'S; '"^,.^Sr..'j£^i^;  JoSid^riU  oo™r  wlra  Htfooifr  two  {oii^i^ 

«faiit.    IhopaTDueomtpond^twili  '"^"L'^TSt  ^  "". ■'*'*^*"*T°t^^  Worn ont)  E.C.KdiT  bUtiriefc    ^  thii wayTS 

VtMaikalnuintrieodlriLu^when  ba  detaoted  In  the  tone  of  any  note  on  the  inatni-  „_o„^    Nest  f  toe*  two  oth«  ^nllaroopSr 

Ihk*e  b*«B  lor  OTai20jeanBpradJa*]   »m.                        ■    _  j    _>  ,>_    iv >      ._  pBite^   "wl   ooonaoted    them   wU    eoner   wlie 

r.                                            W.lB.  A.  Ineommon,oha^m.d«  jtoUn.  th«ia»taB.  SroSh    a    faitlr     daliaata    galwnomai,    and 

deni7  to  UN  an  axoiMiire  tUcknem  of  wood,  aa  thia  a„aog^    mattoa    ■>    But    I    onnld   put  Hwm 

needtleMoareinworkmanahip.  J.H.  Monk'aoHta  uTwEve  in  the  naiahbotuhood  of  tka  aaitfc  nlalM. 

-taanawerto"Tuebor"  [letter  33403,  ramoral  of  auperfliiona  ti^bat'wM  alone  a  anffieJaot  ^tHZdw^t^^TT^AtS^  i^S^^ 

I  nn  only  repeat  that  lantatn  pinioui  oanaa  foi  imptoring  the  tone  of  the  ohaap  Bddle,  .„  -hfI*  u  I  cnaU  — — — *  _u  w^a^  bb  bv 

eat  fiiair  driven,  and  oMuotoonoeiTaot  without  attrifanting  It  to  air-q>aM.    On  one  000*-  tSiS^^1aiT«»SMiBanTdi»rtiMSittJtE 

'  ——''■""••  1  motion  of  anr  kmd  involvins  litm  1  reBlaiad  the  baa-bar  ot  an  old  flddle.  baoanaa li."  i.A.".i 1 0.-4,  i-A l - 


■  menhanioal  motion  of  any  kind  involving    don  I  replaead  the  bMa-bar  ol  an  old  Bddle,  beoanae   VImT 


inc  any  bIt^  ndiM  la  any  dl 
Ji  plate,  ahewtog  Out  M  M 
ig  diieauy  away  tem  the  o< 


bkh  wm  not  wear  mora  or  lam.    Pmiona  it  wu  a  merB  Iniigolfloant  ridge,  and  raMnniaa  Brfna'direodr  awar'tem  the  otim  earOk  nlale  •■ 

Mvw    onf    their    driren   would    be  one  about  fin.  deep.    The  itiain  ol  thta  prevented  SsfittTi  553  otobablr  half  the  above  Wmrt 

.    Itiiaqaeationatdegrae,  andtoroom-  the  free  vibration  ot  the  belly,  and  w  ipoUttha  waa  nioked  w  whanoDBtaat-plata  waabntthetama 

b  aipadiMit  to  on  the  well-known  form  tone  that  it  waa  naoeamiy  to  para  It  down  again  to  JMuMonlmda  one  of  the  eartt  nlatn— Le     not 

end  MUd  pinion  m  a  ^tfO*^    Both,  Ite  original  uae.    A  law  ezp<kRmenU  wiU  oojvince  i^wean  the  two-end  the  other  tlrt?ate  e^rried 

''^^...?'.L°r^..  "^.  ™^  ''^*  •P?,""'*^^.^  "•"''.'",*'"  JE""^^'  TOft  in  the  dlreetfcmdiieoUyawajfroJrbotb  earth 

"•"  V?S.T''**^'.?*.^'S^'*?^  v^  fa  d«ived  from  the  eatamiJ  nirfaoe.    The  .^,j^    It  ihould  ha  mantiiied  llat  my  galTMM>- 

■^■S^l^^r"'    '^i?','*?k'*^  K?2!LS::5^..'^,'riP"*^..'4!li7'?  SeSwiththewaakoBmotav^bliCwoSdaLow 

aJjttmt^aiAidmuawo^b^enid  drtadiad  plea»,  u^  tha /-hoUt  aeariy  rtopped  n^,  defleokon  only  whea  one  at  laaat  oTSo  teat-plat*, 

paiot.     Oiven    two   docka,    aomewhat  without  greatly  bfliMMtng  the  aound.  -„  -jti.^  3ft.  of  one  ot  the  earth-nbtaa :  atdOii 

nada,  and  workinK  with  haavj  preemre,       Siooe  I  have  taken  part  in  thli  diasoMioD,  after  ^    of  thia  ot  law  tadlna  that  I  makT   But  ai» 

'2^J^"f  T'.i.^V'u   '"*  lr°!^  thepublio^  ot  Mr.  PiAering'*  artictaaj  t  have  ^^  dirt„c  wonld,  ot oourae,  fiTrqwatlora 

"lE"^-,!^'f*  *?"i^"S.3'  "^  expeAnentod  on  Kima  pjrUcnlara  of  vi^  oon-  Nothing  mote  than  alfength  of  onrrent  a£d  deUoa^ 

thay  win  be  cut  ontof  ihrnpa  before  the  itnotion,  and  have  amvad  at  raanlta  which  may  be  of  ^ti^iunnetat     Now    thaee  iwulta  ihow  at  tlm 

ow  Mdooa   ligu  ot  wear.     Whan  the  of  niiLty   to  othen,  and,  therelore.  wiU  berdn  '  j^^  I  think,  that  there  oan  be  do  linaution. 

lofawidthpt^nrtionatetothepreMnrea  ihortly  give  an  aooonot  ot  them.  of  eutteot  to  a  oonrae   batweeo   two  earth- platv. 

iHum,  they  nm  under  moM  equal  oon-                                      ^P.  H.  Wenham.  n,^  ^j»,r  h> diow  thU   coRent   going  loeaith 

.      .   ,,__  .      „  .     ,.       .      ..                                              liaa  an  equal  eeowe  Of  I  may  ao  term  It)  allaronad 

ot  aak  "Tnabor"  to  write  atreatueon  m,.  «rtfi.i0.u.     "  Sinnm."    wrltinD    in    iane  la 

,  «f  whael  taeth,  but  ^  «!*».«»  which                         DIVISION    PI. ATB.  A^^tm.  m»^^^  alJwIttat  vS^ 

^J^iS^'^SZ^T^^i^L'^i       L33<«.]-lBM  to  thank  "New,"  through  vou,  ii  an  inflnfia  reaervdlr;  that  we  <»n pnmp destdd^ 

«WoS!SI?^ii!^Z,^St"^  "»  ""  l^Pt  "^  *'"'»  «pl»n.tion,r-5ivilon  into  «.d  out  of  It.  a.  we  oan  water  «d£thaoo»n, 


balMe^  the 
aaqnamted 


for  running  with 


that  the  lathe  tor 


which    tot    pinion,    ot  ?8.*?"'uu'^»^; 

(oximate*  veiy  oloeely  to  oirat^  ^^^^^ '_ 

HS^SiiT/iS'SliiC'of.'w,^  the  number  of  holei  in  each  Sirole,ihou]d  be  niadef  iry  inyantion  "  aeeme  eiaotlj  aupl 

^llX^.^^^Sf«Sl^J.«  No  doubt  four  drdea  would  do.    1  have  Jlde- nirt  idi,  by  the  exn«n«t   I  W 

'  ^™??rjT^e?^         ^    r  andoverhead  ».  N.       dwreribe,  and  whloh  doei  indeed  il 

iJSJffS,^  f^  ^^'  "TT^*"       o™  <*rtain  luuountof  laot  to  build  upon.    Allowing  it 

pnd  weariag  qnahtlei.              F.  J.  a.          "™r»-       ____^^^^^_^  to  be  "  a  fact  eaaUj  proved "  tharthe  outient  £m 

return  from  plate    to   plate,    I   dionld  be    much 

.wnrp  aoMMQV  watkh                      !*•  paper  oonlribnted   to    the  Journal  of  the  obliged  to  "Sigma"  if  ^  irould  Idndl v  a^  how 

lSOUT  OOMMOn  WATBB.  Franklin  Inatitnte,  Prof.  Lewie  M.  Hanpt  arguee  tbi»  proof  i*  to  be  got,  and  I  ihould  be  obUged  alao 

I— WSBSM  foi  the  YoHtA-t  Companion  bj  etronslv  in  tavoor  ot  the  oonitruotion  ot  a  ihip  tor  any  ratenaee  to  a  poof  that  haa  been  pobUAad. 

1^    I>  Ua  "New  Fragment.,"  pub-  oanal  betwe«i  New  York  and  PbUidelphia,  r~     " ■■' ' •-•  **■-"  *•-*  "•  -J-" 

he  jHMBt  year,  the  great  tdcntiit  give*  nectbig  the  Delaware  and  Baritao  riven. 


SNOUSH  ICBOHANIO  AKD  WOBLD  OF  SOIKNOK!    No.  1*H. 


_      ..  .•         -r^      ..  tsue.  ud  than  throutli  th*  molten  tin,  dnwin* 

[767i3.]-TyD«-wrft«r  lai  Blbbona.-l  mm       [76384 .KIrt»omotlv«.-To    "Not.    Dob."-  ^^    ,,  ..^p«,"  „  »  comw  out    Th««5 

mDoh   »fnud   th»t   a  thia  "SnbMribor  from  the      lany  th»nki  to  G.  A.  Sokon  Jor  Bii«waTU>B  my  ,ointi »« tli«t  tta  iron  murt  be  tLoroagblj  (Imd, 

Beginning'!  (p.  202j  ounot  find  the  ioloimatiiui  l^„j^  j^^^^   it,   tempentnie   niwd  br  f^ 


only  thit  ft  doaa  not  kToid  the  direction  between  anMMmr  u  it  would  pat  ooi  Editor  to  extra  coit       [77015.]  —  Tlnalaa    Iwm     "W^.- 

tbetwo.                                     R.  iRWiH  Lymoh.  it  block-making :  »nd  another  reMon,  the  qnettion     othingbetter  thu  the  nmelpraottoe.    oieenw 

[76753.]— Ty^e- writer  Ink  Slbbona.- 1  mm  [76381  .l—I-oc 

mnoh   kfnid   thtt   il  thia  "SatMcribei  lioni  the  [any  thinki  b 

Teginning"  (p.  202j  omunot  find  the  inlonnetion  uumu   uaio    >«    ™^i~ 

JB  require!  in  the  bmok  Tolomaa,  he  will  not  find  it  hrondi  hot  oiU  whioh  k.  — , 

uywheie.    He  ta.j»  he  hma  reed,  &d.,  end  "all  oo^t  of  tin  readily.    Pnh^M  the  qaniatmnM. 

Muwere  to  part  qnerln  praotlailly   repeat  each  'oold"  tuming:  that  ii  done,  I  beliere,  by  btilai 

olbar."    What  wonld  he  hare  ?    U  the  informa-  ha  wire  in  eraui  tin,  mixed  with  cicam  of  tarter, 

tiea  ii  oorrectiy  gtren,  it  moat  neoeaarily  be  more  E.  G. 

andmadeabnngFeolit?    It  ia  kind  indeed  of  him  ??*i''u'°ll°-?»?' ,  '^'iS^TU^^^rfiSSmi 

toinfoTninathaE"thereiaamarketopen"forjom:  16  oj  'ht    J'-"'    '"^  ^''^^l^?^  V^!;  ^f!fifi 

readere,  In  whidi  ttey  "  oonld  largely  nndereall  the  !«  'ill,  i(  he  haa  a  Krew-enttuig  f^'-j;™>  - 

makenof  ribbon.,  end  have  a  good  profit;  "  but  .  wM,  to  ptonde himeelf  with  what  he  req^ 

oompetition   regnlatea    all    that,  and  type- writer  i;.  n.^ 

--,., i:.j  -I — . .. — >_  -.  .1,™  —  [77033.]— 8nm«ioU.—A  Tefj  beaatUuI  and  m- 

ereating  tIow  of  the  solar  ■poU  may  be  OM«A«d 
)j  Titing  a  pyramidal  box,  aa  du>wn  below.   It 

^  W....U.I  •»HH<— ' :  '"'t  a  apark  nery.    I  was  aware  "  Nnn.  Dor."  had  not  much 

reao.  My,  two  pl^inum  points,  tactical  knowledge  of  the    subject  after  reading 

.    "ne  moat  snltable  condactor  .bout  two  lines ;  bnt  thank  him  for  kind  intimtlona. 
lOrMngiUMaDeaBlaooppn  wire.    It  the  ooil  gins 
lin.  spark,  how  oonld  It  be  divided  ?             Q.  S. 

f  7<S838.]— OospBT  Boiler.— No  one  can  sa^  what 
"thinkneaa"  wittioQt  knowing preanire  reqniied. 

[76340.]  —  KaitheiutloaL  —  Periiaps  Booth's 
work  on  some  new  geometrical  methods  may  anit 
the  qnsriat.  R. 

[76842.1- Ordnanca  Xape.- PeAapa  it  is  doe  bonldbe  made  of  black  doth  or  caUoo,  iariMl 

to  son*  ''give  and  take  "  bnsiaea  in  lafsrenoa  to  iver  a  Ught  framework  of  wiie  or  oaue.    Ths  bM 

Iheteet  that  the  magnatle  pole  is  not  doe  north.  >f  the  pynunid  ihonld  be  consed  on  the  fauide  wflh 

What   nartiaalar  map  is  meant,  or  are  they  aU     ,  , .       .„„„    . .„„  . _,  _,„._„  „,  .     i   sheet  ol   white   glased  paps.    The  door  BC 

alike?  lines  mM:king^i«ridianac3longltnde  would,  l'^T„'L*°'°"'^'*T^f  ^  i*  "^^ytLS™    mablea  the  obeerrer  to  "  ohSge  power  "  withes* 

Isiq>poee,notba^t^ght.                           W.  P.  heeaboard  may  be  cut  mfo  65.    As  most  readsn    :,^ringihebox,  whUe  the  ligi  doon  DlBld 

l76881.]-Ji^ube..-Tho  jojubei  a>e  the  fruita  >JF  ^Jrffm^^liSi^'n^h^S^niilta 

aometUng  about  It.    The  jojobes  of  the  "  sweet-  ST-S^  JS^U  .     ^^*^            o  ^U 

^  shop"  wsn  sappos<a  to  bs  flayoiifed  with  l)alanoed.    (fioctor.)                              G.W.M. 

them ;  bat  they  are,  I  napeot,  made  of  gnm  and  [7703i.]— PlutoirKpUiur  Bhipa.— A  qaotor 

si^ar— partita  with  some  axtraot  of  Z.  Jojoba  ot  plate  camoa  la  qiedally  soitable  for  taking  itia 

Z.  Tolntla,  whidi  la  common  in  the  Meditunnean  mdar  sail,  as  the  object*   asn  be  Tan  rsadiv 

owntriaa.                                         Nmt.  Dos.  loUowed  wiUi  a  OMsen  ol  tins  size.    Any  jool 

.l76B68.]-0.«.ea«ln«  OIL-I  think   that  th,  .    ^"^SJS^^T^jtJZ^'^^^^ll     i& 

dlWinnairom  a  g.«ngino  U>,  b^^.haated  "=,tr'S'.irLJS^.«^^^J;i.."ijSi 


_n  a  nw-oBiDe  b««  bean  heated  "  """"w  ™"  >™»iuii  ■»  »~™    »-   ji 

tioUitololi^eilypSriSt       ■  IlT^  oight  ta  stopped  doira to  F^6  fa  Uirirti 

iw lUBw; (V ue «Hy piuiiwu.  iii.r.  [f  the objeots  u«  to  be  taken  near  toth 

^„ _„ ,„.        then  a  leas  oI  abont  5in.  foooa  ahonld  be  VMd.   U 

for  the  work;  bat  it  is  osoal  tc  objeoU  are  at  aome  distance  than  a  Len  of  aboat  Tlk 

boy  both  tubee  and  objeot-^^  In  makiiig  tela-  (oena  woold  be  on  advantap     *  >- —  — -^  "*— ' 


I  woold  be  on  Advantaae.    I  hare  need  U 

„ ,  ^__  s,yellowlabd,inM^tweatb«r,eikdTliae 

e  oaefol  hints  that  appeared  in  a  baol  ntra  rapid  whan  ttie  weather  tendito  be  dnU. 

R.  U.  yoa  wish  to  take  thi 

«  gin 


lam,  pab- 


«■    W«K^,     DBt   too   ugiw 

teqaiie  Oa  Udiaat  akiU.    I 
ta  the  nq;nire3  omee,  and 


figoriog  and  the  polIAin| 
Plloh  tools  are  used  set 
'  the  Imsse 


ihipa  faU  rin  of  the  plate,  yea 
would  have  to  gin  a  Tery  i^ed  catposni*.  w  Ifae 
nay  know  Oit,  I  lend,  I  beUere,  a  bM  oommoi    ihipe  would  nodoabtbeTwroearyoa.    Expa 
lolation,  ahowing  how  63  eanara  may  be  obtained,    i*  the  only  goide  to  this.  I  Aoold  adTise  yon  t(  _ 

Paxis.       the  oamera  fitted  with  a  good  large  finder,  ^viif 
I  angle  of  Tiewaa  that  olue  lens.    TSOtm- 


«-w.i_^  The  ooeriat  ahoald  really  aw     anough,  then  add  a  little  ooppera.  to  the  l«wood.     SSdV-SS^S^SiS^So:™^  •    - 

t)Mb«&vola>..,andi.adup.  Op..  8h*w.       ^SSbinStioTrtlaSS^aSSr  topSSerad. 

[TASBe.]- Teleeoope.- "PBiElad"    has  bea        [TnS7.}— Oru«s   kud   aCedloloea.  —  If  "P  B.  B.  ' 


with  some  ol  thU.    Htcelleat  also  to  allay  ii 


c^-tfx  ia  a  t«ct  high  ^owar  to  emDloy  apon  i  Tb*  minanl  oorrodTa*  have  a  weU-i 

n<aehTomatio,llobuin*dwttba*tHl«-lansmag  looh  a*  the  dehydrating  power  of  _    _ 

lac.    Fo*  projeotliuF  use  a  mooh  lowv  power  the  oaustio  alkaUei,  fta.  i  bat  I  believe  tha  quails 

owtaOdlMiwiteTi  willl»eanple.andbf  aamaani  refars   more   paitaeoluly    to   luch   dmga  aa  thi        ^ ^     —    .      .  , 

a  douUa-leoi  eyc^Iaee.    7aaaa  lot  paralh  elkalaidh    la  them  ohemioal  power  is  vety  small  ia  amu^g.    Why  did  you  not  try  the  41b.  wai^ 

and  iriten  tha  tetaeoopa  la  directed  at  the  soi  aod  quite  ineompatent  to  e^I^  any  real  ohamioa  and  not  rel^  upon  a  gueai  with  ynn  fingac  f   a*- 


t  Bulphntie  add 

ill—.    •—  r—i——-^  -»  -  — <~  — — _i~.—  _=—____«,  U.V .  v..  .  weliere  tha  quails  ,  ^ 

•bontSOdUowten  win  be  ample,  and  ^airmeani  refers   more   paitiealiily    to   such   droga  as  thi  [77043.]— Oonntervolaa. —The  qnary  aertaWT' 
have  a  douUa-leu  eyc^Iaee.    7aaaa  lot  paralh  elkalaidh    lu  them  ohemioal  power  is  vety  small  ia  amu^g.    Why  did  you  not  try  the  41b.  wai^ 
tm,  and  iriten  tha  tetaeoopa  !•  directed  at  the  soi  aod  quite  ineompatent  to  eipl^  any  real  ohamioa  and  not  rely  upon  a  gueai  with  ynn  fingac  f   B' 
had  a  ilwit  of  white  card  6in.  or  Sin.  behind  tb  action.    lu  them   we  see  tcndUy  that,  after  all  difference  wUl  exist  in  the  weight  at  2tt.  high. 
c^plece.    A  proleoted  Image  ot  the  wlar  diao  wil  medicinB   is  bnt  an  emfririo  adenoe,  and  is  opai  Lzrxa. 
M  onee  ^ipaar,  oowing  the  apolL  if  any,  and  poa  more  than  any  to  the  explolta  of  qnaAa.    I  oanno'  [7T048.]  —  Spectaolee.— "  H.    F.    Q.'e  "   pre- 
tfbhthe  nonlee.    A  Itttle  attention  to  focus  wfl  conaeiTe  any  work  dealing  with  the  ultimatat  o  eetiirtian  la  given  in  the  "  dioptric "  lyatam  tow 
idake  tha  ohlet  taaturea  quite  deer,  and  the  dia  medidne  whidk  did  not  alao  partake  of  a  meta'  used  by  nearly  all    oonllits   and  optidana.    Sph. 
tance  of  tha  card  can  b«  varied  till  the  best  raaul  phydcal  nature.     The  alkaloTds   ere   a   staadiaj  meina  spherioal.    The  smiCl  d  ataada  for  dioptSe. 
in  pcdnt  of  die  and  illumination  has  been  obtained  relntation  of  materlalim,  and  the  inoantatim*  o  Onedloptrioeqnels4l)in.,  while  4d  meaua  a  Imaa 
The  oard-aetoen  should  be  earried  upon  «ame  liih  the  heathen  Iprtast'doetors  ■xsmpllfy  the  oppodt  ■trongasfoariuiaeaol  I  dioptricaack.   ToflndOa 
arrangement  of  laths  fixed  to  the  body-tube.    Th  t«Ddency,    and   an   not  so  toDhsh  at  one  migh  stoangth  in  indias,  divide  1  dioptrio  =  40tn.  by  tta 
loDgett  foooa   objective   will  aniwar    heat.    Tb  aupposa.      Whan  w«  know   how  to  conatmeC  i  nnmbvof  dioptricagirau,  alpeTp^ecription— 
«arean  should  be  shaded  from  direot  aonlight  by  Uriog   tiama,    than,  and  not  till   then,  ahall  w  „ -.ht  .„  „h                   j..tt  «r.  -J, 
ebeet  of  puwr  provided  with  a  central  apertm  understand  and  be  able  toexplain  the  UMDcntaU  ^  .      "^In^?  \k      j.  'i^i7'T^  Rin 
through  which  the  body-tube  paaen.        Ej.  Sol.  actiooa  of   the  organic  agenU  by  whidt  itis*  -hin-iu-*-  tum-   +  on  =  »u  .  o  -  om. 
[769S3.]-WeUliliiK  Maohlne.-ll  you  hav  mjaterioudy  influenoed.                          A.  E.  B.  Boh-aooobd. 
bM  a  praotioa]  knowledge  Id  wdghing-niacbinea.  I         [77008.] —Dynamo  Output.- 'Rie  mark,  1,30  [77049.]- Fetroleum    lAunob     Xnclna.- H 
a^  it  u  ahoit  of  power  would  enable  yon  to  undu  reva.  100  volts,  60  amp«reg,    ii  perfectly  coned  engine  has  a  njlindar  3)in.  bore  and  4}in.  atr^^ 
stand  the  reqnfrainenta,  and  to  eat  aooordingi]  "  Surveyor  "  ia  apparently  aware  that  dynamoa  ai  working  on  the  Otto  oyda,  and  ruoniDg  360  reva. 
Power  ia  gained  b/  dropping  your  middle  oentn  now  constructed  aa  sa  to  givea  eonatant  cuiraii  per  minute,  it  will  give  aUttle  overiH.P.;  batjou 
•othat  your  two  (oud)  ontaida  oeutrea  are  highi  ondar  varying  loads.    Their  aotian  is  aimilar  to  thi  would  not  get  much  way  on  the  boat  wIHi  this  sasJ 
than  the  mfdd/a  jtfio-    To  enlain  the  taason  fi  of  a  ataam-engine  with  an  affldant  governor.  power.    In  my  aipraienoa  with  a  boata  very  lildi 
tMa  aotiaa  wmi^^tiin  aketotwa.  and  I  think  thi                                                                       A.E.  B.  larger  than  the  one  you  mentiou  (vtz.,  SJ»t.],  m 


ENQUSH  MBOHANIO  AlO*  TTOHIiD  OF  BOIBNOB;   Wo.  K14. 


AfkilSS,  ISM. 


[TTllS.]  — Oki  Oaneraitoi.  —  To  "K 
<il>Ug«d,to  joufoTTour  kindncaa  in  oiiamHe 
OB  (u  MMMtOT,  Sut  It  DOt  Mkfas  too  mi 
plMB  ^TO  ft  Tongh  flketdi  abowitig  bow  Uie  t" 
uid  tiks  wi  tiiM  the  lemn  oi  dodm  u«  bi 
ji^Miii  Mj  Thloh  fOQ  eomJAfT  beat,  th«  oa 
€iaB«l,  or  BOOS**.  I  un  (ort  to  Bwible  to 
am  uxioiu  to  han  Ow  (hlDr  riadt  «ti«  flnlj 
ttMBg  roar  pnriaa*  nplin  to  mr  qniT,  1 
to  th*  >oiid>iiioa  tint  ron  Ibonagtilr  mid 
gmitn,n,  and  that  I  ihall  not  go  far  wrODg 
yoor  a^Tiee.— OoDimT  Ti»n. 

[TTll*.]— Homa-brawad  Al*.— Wm  i 


UDdlrta 

p711t.]~(IoiulaD»atl(>Il.— I  am  cnatlT 
tb*  aondeoaition  on  tba  nindowi  of  m]t4i 
■ad  diBlw-ioon.  Tba  ardittMt  baa  atai 
tbiaa  vindowi  to  lbs  CHtj  uid  made  both  a 
iSkt  ibop  vtedawa  than  thoae  of  a  ninta  di 


in  tba  conutiT.    Oaa  aiiir  of  "  < 

'  —  ' -  -  miligato tb "" 

latilaioof 


IT  Uln^U 


LO  be  dealt  iritb.- 


r,  «iUi  piobablo  coat,  nttcd  to  work  ] 

Mfn.  diameter,  tba  beaten  betiw  Ittn.  b] 
open  boat  14R.  loss  aad  aft.  10&.  beam,  i 
liar  at  the  late  of  eight  or  tea  fauta  aa  bow 
— IiwMii,  Irdaad. 

[T111T.>-Ghl1d  nA.-W0Dld  aoma  Us 
ma  fntonuitloB  tn  Rferenoa  to  abore  ]  £ 
genenllr.  What  food,  Ac  A  fev  detaili  i 
oU:«B.-ri.H. 

[TTI18.]-Self-Aatlsr  Foantaln.—lt 


fonntiiii.   ^Tliif    dlu ,    _ 

lea(tb  of  tabs,  te. )  —A  Vooaa  Xiciiisic. 

[TTll*.]— W&z  BonvleB.— Can  maj  e 

atve  me  the  eonvoiflloB  irith  »Uilb  theee  ai 

[TT110.1— Flywhaal  for  Drnamo.— ^ 
^Te  ma  the  **Vi*wtiJM«  of  a  grond  flvvbeel 
aoMll  dToamo  Mcp.  I  ptopon  lufaig  lao 
vBBtto  know diamatai  and  vcigbt  to  get! 
«pMd  t— loKtmuun. 

[mtl.}— OrftBkB.— Can  but  bntbar  n 
iBitraettoDilMnr  tonttwoetaokalut  allki 
drfve  the  other,  the  mme  aa  li  naed  In  the  ■ 
of  thraihlBi  naablnM,  having  a  pair  of  m 
jonmala  ma  of  tnilh,  and  want  to  torn  1 

Emn-I-WkUr  PowBr.~Ib«T<  am 
lot.  HL  wld^aad  StL deep,  IStt.  abora  the  I 

makiDS  It  d>l*e  an  aftated  <intermadilnetn; 
a  half  Dfnae>poweT,  and  If  to,  how  hang  i 
(xfCntbeibonwMwinpplT  «uaxhu2ed 

[TT118.]-I>IT  Brnttwy.-!  ihoald  feel 
if  mne  Uod  t«eder  would  Undlr  aln 
nnlpt  hmr  to  make  aoma  KBall  drrSitt 
«autoiKiAapottablalndiicttoa  eoUiama 
HMMdODotrdertobaiAnnmhen.  Ihan 
«laaa  bottleLud  I  waot  to  eat  tbe  otA 

[niM.]— Korae-Powar.— What  hone- 
he  Twinlrad  to  diaw  SO  foil  tabs,  each  weig 
<9  an  iooliDo,  with  ailaeof  llnU,ataipea 
pa  mlnuls,  Oa  frUlos  of  tho  bib*  being  . 
weight,  uid  neglecting  the  weight  and  (i 

f JTlM.>-VoltUo  Ato.— Ii  it  trne.  M 

kjilKi^ei]  gai  T    If  k,  I 
eleetncal  fileod  will  ei 

[TTlM.I-PHant    Law.    _.„ , 

■peeldeatuin  readfl.  "  I  nae  a  boUnw  tube  aj 
formed  cop  or  cone,  or  I  nu^  nee  a  flat  bar 
■ellpi"  Can  anf  correepondnit  Tcned  In  pa 
pioeediuBlnlaimDeU  the  Utter  method 
thawuest,  area  if  it  be  not  again  rofo: 
datdUd  deaarlption  ud  dnwhigi  of  Iha  eoc 
■  ....     ^,_^j^ 


explain  to  me  the   r 


takmdowa  WM  Vila,  between  cheeki,  j  ti 
fOBi  Urn*  prlmeiT  wire,  about  lifi  oi  : 
inanUtlaa  batweai  laien,  and  ootr  ordinar; 

ooimd.  Tba  aieoBdatT  win  wta  aoldoed  t 
VilmuT  wire,  and  U  laTeia  in  reei      ' 


imply 


■  posifblA— 1 


[TTlfft.]— SUvarlnv  Oonper  Tube*.— 1  want  to 
reillTer  name  eoppei  tnbee.  The]'  arr  aboot  Ian.  long 
andD^lflln.  Aim  xii^jkMaeadtoreceifeindenttanCJielr 
ouleideiiarfMa.andthe  ■Unangla  put  on  (o  make  the 
Indnla  bhow  up.  Would  •ome  of  roar  earreapoodantn 
kiodl*  gl>e  me  a  method  to  do  thta,  and  tell  me  the  kind 
of  Teu^  to  put  It  in  t-BuiuD,  Birmingbani- 


la  of  H  boue,  tlwT 

i^.    .^  __«_..■__  _~,  beooma  eoTMod  with 

rr ntbitinoa.  ODepotoomplat^buetltedf, 

DHomingoorered  with  thb  white  mbatuaa.    TherhaTe 

■bo tikeo  to  eaaling.    WhatHthe. "'-•    "«— 


TbanMrt  thu  yeu  iocladee  a  knowledge  of  va 
laalyaia,  embraclDg  the  ok  of  ioduie  um  penningaiiti 
oluliou.  WIU  aums  piutlal  teacher  pbaee  nr  wU 
hcM  aolDlioiu  ere  likely  to  be  uied  (or,  and  give  metM 
rith  eqaatione  irf  the  leaclione.  whtn  Daed,atwiau 
oethod  of  calanlatlBg  their  equlnleiMM  ooopana  mt 
ron  I  I  ean  chaA  the  penaanganaia  eolatioa  vllb 
'moiu  ammooIaB  enlpbate,  but  am  at  a  Km  f  inthB'.  Kr. 
tliUi  W  tlilag  na  sqiilal  pmen  on  elammtair  AeolMir ; 
t  he,  oriome  other  geniliiimi  wmid  kindlr  gi*i  ■■ 
»lama  oi  n  of  roor  nliuhla  paper  at  oiua.  It  waiiU,BB 
loDbt,  be  a  great  kelp  in  the  oomiogEuminatian  to  gtha 

[T7ME.1 — lodloAtor. ' 

^onn  me  how  to  indtcale  i 


'o?^is«  ■ 


Undb^ 


|7nai.]-OA«-Eiigino  TAnt— tlie  I»  euppUedbr  ■ 
the  water  mn^ng  off  Che  roof  down  the  tain-water  pipe, 
son.  loog,  which  waa  tarried  Inta  the  dnina.  Now  I  haTa 
out  the  pipe  neu  Ihe  baaenont,  to  e^eet  nr  porpwe.  I 
And  I  g«t  too  muh  ntn-water,  and  get  fsia  a  meai 
What  amiweneot  can  be  mad*  to«ead  the  water  rtnlgbt 
Into  drain  after  mr Mnk  M  (ail  t  IbaTealeoledtbe  en- 
bauitsd  taiplpa  Into  thi  atid  raln-wUa  pipe  blgbar 


[7T131.]  — Kowktinv  BpiadloB.  — Bow  ahall  I 
moant  tear  apladlaa  npiiA  aa  ule,  mt  that  when  the 
axletnraalo  the  tight  or  left  tbeae  tuai  enlodleaahaU 
torn  with  the  axle ;  hot  aa  the*  tani  with  the  axle  Iher 
■hall  aUo  torn  at  rlghtangta  with  the  axla,  and  while  the 
■ilsniiVci  one  quarter  levolinica  aath  iplndle  wHI  bIm 
make  two  iwKdntUms  on  tba  axle  intbaBpaaamadebr 
the  quarter  leTalBlIaB  of  liie'aili,  '^^J^^J'S' J^ 
Nowndain  the  lirt  itendB.ve^  Ugh'Aic.eleoUoal  ia- 
anlating  painta.  bat  I  woittd.DkB  a  (hIm  thr  a  good 
qnrcli-UTlng     elMCrlol     oandnetfng     pnnl.  —  JoeVH 

rTT133.1-WAtarsrooili\ff  taAttar.-In  No.  IVf, 
p.  Ill,  Itli  Mated  that  en  Amitoo-Hiunrtiuiehemlathai 
•DlTed  the  ptDblBB  at  waterprocAag  ualfter  hides,  ftc 
„ El. ^,1 "-- ni-«BaitB,gelatiiiB 


iSpaiti,  patawlnmUaflliiBleBHiila.    1 
ne  how  I  can  oat  thli  «  a  »ll  aivle  fo 

iklBal    An  IhCT  br  Wright  o> '— 

■    1,  sad  In  whil  kind 


with  llinitiatJDB  If  poHlbla,  or  nfer  mate 

iounial  where  Infon — ■ '■ —  -i— — .--i.— 

it  what  ODSt  I  oa 
ipsuallr  wane  ths  t 
uaATiooaH. 

mie7.]-HydM»aIa.-Wia  r«>  *U<>«  netaltuk 
"Koa  "  and  txners  who  kindlr  nspoadad  to  or  qBaBim, 
uidtomTthatwlutliriahsdlo  laam  wa*,itlMnlaB 
ranedr  other  than  an  opsntloD ;  but  oolf  one  reeoa- 
mended  oatwsrAapptiBatuDiaadlwiihtouklfavttMt 
rnrdinpar  would i be  of  tus  t  Would  tho"  IffdavM- 
penHT  "  oblige  thb  Uraa  t— tlnuiuiaa. 

[TntB.1-Oamaiit.— WobM  »nr  of  out  frind)  |Ik 
IhairadneeoDUiefaUawlngt  I  have  a  pump  untear 
9ue  that  that  throwiwalawp  to  a  height  of  mruAi; 
the  aenta  of  the  ntTSa  (dsUvatr)  nrs  of  bram  Btn.  diam, 
ud  are  asoond  to  ths  eaatiag  br  tbtsMl,  But  ludf, 
Ihrough  ths  isale  earning  lease,  then-  baTo  neilsd  tfa 
Eudnge  thread  unbl  ther  cannot  agata  hold  the  soli  h 
their  poaltla&brueu*  of  Iha  thiMd.  ThailMelpiv 
DOSS  br  meant  of  ths  lathe  to  oat  away  part  of  ths  tknri 
lothaseBUaoestoallow  ansoi  (wo  iajaiBOf  talicew 
look  to  be  wound  around  It,  and  pnai  It  down  la  ft 
plaes  with  hrdniDlle  jack.  And  what  I  wanttokaowit 
what  ssmaM  could  I  hav*  with  tbe  eoUw  WaiMltk 


dynamo  ii  conpound.    What  altentlant  sa 


thsm  wuasRnfl    Will  it  nudet  the  eUu 

thicket  or  thinner.    This  and  snr  otlui  infocmauDB  on 

abore  will  grsatlr  oUlge— Axodxi. 

[TTIH.]— Oa*->li*lB4.— Ai  mr  «xpeitmanta  wtth  a 
gaa-engiee,  }'han^  high  speed,  I'Had  thU  In  nmaln- 
■taaoet  the  tithe""-'  m>  k  ilaiaetr  tevi.  and  afta 
woHdngbaU  aa  boot  it  aMeefi^  the  alp*  a  deott 
tmske.  WhlehkthemorttoouHbblpAnddbeBtheoUuK 
of  tbasrlindaaflntlhadtnrilibaDrvar.aUlurwaat 
oforloomuaholll^  latheiaaargaidolnthltnveet! 
I  and  there  la  a  quanHtr  ol  wUoi  aceamulatea  In  ths 
crUader  thnagh  eenaenmtioB,  Inenme.  la  tUt  usual 
In  gaa  engines!  .  Uiaa  it  a  Foioril.— Paaanox. 

[TTUS.l-SUd«  Bast.— Kindlr  iBfBni  KM  III*  Piopei 
■i^e  lor  a  tool  liUdo'teit)  tot  tuiningiast  Iron.  I  should 
be  mudi  oblig^  with  a  iketdi  of  Mune,  aa  I  haT*  been 
about  three  weaks  in  trrlag  to  turn  ths  flanges  of  the 
F.SL'i  ol  a  drnamo   (SOcp.  Onuime  drnamo).— Oio. 


ludeis  could  giTS  ma 
gearwhrolil    IbaTsss 


3  (bould  bs  glad  if  any  of  the 


rrrlSf.]— HrdrAnllor-IhaTealang  tsngeot  pIplM 
UrwlwlcliwiiIer,Mld-apt(b)n-iItt<dateaBhsnd.    Iwi^ 
u.  mmniiiBirU*  oT  Sand  messageB  tiDin  ODB  lo  tbe  otheti 
n  the  oorteepoDdlag  motlona  ol  ths  two 
I  a  dlScul^  In  getting  then  to  act  is 


Itried  es(qiaVpes~Bad*Svt^lKttUtdiM*DOI 

— '--  air  eeeiBs  to  be  in  ioapwloii  in  lbs  watai 

ly  kmd  reader  say  how  thll  dUtctillr  ean  be 

[TT  138.1 -Orrla   Boot  — Could  any  reader    kiodli 
tell  me  if  an  eiaential  oil  of  orrla  nut  ean  be  got  1    1  an 
anxiou4  to  use  it  aa  a  iwrfume,  and  at  the  earns  ' ' 
■Toid  the  diHulouring  which  the  powdend  lOot  prodi 

tiTlJS']— Ghaa  Oven.— I  bare  anold-f  •sblaned  hltohei 
range  with  oren  attaehed,  Aa  the  oren  would  not  act.  1 
lime  sued  it  up  with  gaa,  which  la  perfectly  i 
far  as  taJcing  in  caacemed.  but  it  hiu  one  i 
annoTi  me.  When  the  oien  door  la  sbBt  the  gas  iUniei 
draw  up  ud  smolie.  or  elH  go  out ;  but  when  the  door  li 
open  ar  ajar  they  bum  all  rl^ht.    I  should  etate  that  tbii 

back  gt  oven  nre  not  (but  srfected.  II I  raise  die  buiopn 
near  the  roof  of  oren  the  flun«  immediately  go  out.  1 
bare  TCBtlUted  oren  by  bolea  at  lop  ol  door,  but  thii 
appears  to  hare  do  effect.  Aalataaae  would  mDoh  oblige 


[tTlBO.}— Book-Bdca  XarbliiiB.— To  "  Paaontu 
ElooKUVDia."— BeUig  fairly  "oomaed,"  oiw  Ili^I 
■hODld  be  glad  for  (aOet  Im^iruotioni  In  the  grindiKMl 
uepataUon  of  the  ooloun.  Todi  adrioe  tn  "  Bow  nk 
■retemd"  In  Tolt^  LI.  LU.  and  LIIL  it  to  bar*! 
BOloanreadrpespared.  OoodadTlse,  nsdsobt,hta>i 
rsat  in  the  arttoleameBllaud,  tod  tor  whieh  I  tab  M 
oppcetoBitrof  tbanktag  rou,  (or  I  hnya  dail*td  vM 
pieaeore  in  binding  mr  M  tms.  bom  jonr  mtltiiMtm, 
which  otherwisa  would  stdl  be  knookiw  aboot  looit^li 
brown-paper  poieels.  I  hars  Wad  grinding  wimm 
tadBaidto»,wanaadmrthyli«ad  spMt,  aad  warn 
tuipentiBa,  hot  all  to  na  poipote.  I  rsanut  (<  III 
ocIoDls  to  lay  erenly  on  the  gum,  and  what  I  ds  pt 
on  the  gum  seems  rety  loth  to  part  rompanr  Wllhll 
my  llcUe  coining  on  to  the  paper,  and  that  mr  I" 
and  weak.  A  nply  ■«  (ariy  aa  poBhle  will  gnUV  i 
oblige— Ctiiaa4.  ! 

Inui.1— HoapitAl  Boxea.— I  ahould  ha  so  ^>     '. 
ran  could  iolorm  me  the  way  to  poUah  up  tba  aaJ     . 

when  they  require  renovating,  in  order  to  Hn  thi«B;     , 
pense  ofhanng  them  done  by  the  traile.    Thqr  •"■! 
Fieodi  pi^iBbad  In  the  Urst  lulanes.— W.  T.  A.,  Chs^     ' 
Crom  Hospital, 
rnlfil^-Battariea  for  Smftll  SLMrtrio  Id^ 

I  want  to  know  how  manr  sella  a(  eilh*  a  dtr  hMMV« 
Leelanehe  would  be  reqalted  to  U^  it  llir,  tori  aakrii 
or  two  two  01  tbras  tUD»  a  ni^u^tsr  ths  pupMsl 
iUuminating  the  dial  of  a  wa^  Woold  Ko,  M  ril^  I 
corend  win  do  for  oonneetlng  lamp  to  batteries  tp 
ahould  ths  latter  be  In  seriee  or  panllelt  GoaldthtaA  : 
be  used  ter  an  eleetrie  bell  whM  the  leap  waa  aetfcawt    i 


[TTlSS-l^TattlnB  1 . 

tiring  to  makaainndingntttraBttitdiraglMatg 
pages  M  sal  141  otVol.~XXXL,butIba*a  not  SB 
■   ry  well.    The  duectlaBa  on  tx  ""^  — 


em,  saden^  layer  it  carefuUr  ooTerel  wj 

4t  eaitridge  paper  sllghUy  gummed,  but  ax  I 

nimatr  ud  seoondary  wine  also  gummed : 

la  In  ain  seeUona,  each  larer  nmiwg  from  d 

and  being  about  No.  Hs  eopper  iSre,  or 

(uu  larsrt.    I  ban  not  coanseted  iv  sa  I 

aa  a  proper  iBductlon  soil,  yet  the  uduction  ia  feeble 

the  extreme.     Ia  prlmair  orei-jneulated,  or  vires  too 


requireT    For 
to  maater  tbia 


Toltage  aa  I  nndentand  induction  colU 
' ■■" — nthaorsolbaTe  tried!— ' 

"SrbUfw^  "  EmT 
build  with  the  leeat  bat 


S"'i'£SS 


le  cornea  inatmd  Of  being  d  fi  iiiTii"ill'*wJ 

BCL  triangular  en  aecoont  otthe  two  note  cosrfBgtfBW 
together.  Ia  ihia  tight,  and  if  not,  how  can  t  ptereM  II 
How  tan  I  Datdiftaeat  lixed  BMshat  oattMaaasBM 
atiekl  Ii  it  a  uituial  nsolt  (ram  flxin(  tha  nMlfai 
ceutnmeshaadacrihsdl  flhould  1 1  dlfcit*;! 
(tioks  I  Also  how  many  meshes  diouid  I  ksn  (a  HI 
■tick  at  a  tims  I  aa  it  makes  a  dlfleisnas  IB  tha  a&s  efttt 
ons  of  "oun-  meih  in  some  placoe  II I  haT>  many  or  few  r  ihaeat 
ipplyItT    Oolooj     acick.    Any hinia  wouldbeweleoBth— ImnnaaB. 

[T7lH.]~awoUenandIn(UmadByalMa.-CH 

'  "  nuinreat  a  nsiMy.    My  BonlIiaaa|Ml| 

n  Bad  a  alight  son  OB  edgs  of  snM 


mT    I 


.  luchai 


1  termed  an  "  exhau 

[7T111.]— aiAHiai 

<3.]-.BlBOtrio  Llght.-l  havea  era^iell  Duni 
y.     When  charged,  will  it  drive  an  iuciuidizci 

*4.1-Vi>lur 


fixing  on  the  top  of  u     JF^air)  when  bom  had  i 

in  ordv  to  deaden  Oil     Thiahaanow,  thiDughco*—-.——— —,"——- — :r 

along  Che  oitlre  edge  lo  the  thletnesa  of  a  laadpwli 

and  at  times  tery  mocb  ip"-— ■<     WehaTaMslSMr 
ihiag  poaibis  to  keep  his  litnidt  (na  It,  antmittM 


jiy  lopnnnent.    IbaTV,  Ithiak,glTeathriiMtiMa 

.  lair  trial,  and  I  am  now  eerioualy  afnid  that  ttWf 
hiog  ia  not  done  It  may  piDte  A  dldlgateaMat  in  nia 

ahidl  be  truly  thankful  (or  any  saggeaUoaa.  -  J.  F.O. 

{7TlU.]-Elsctrlo  Kotot.-WiU  Kr.  B««l«as  « 
ome  f  eUow  reader  help  me  with  tbe  (oUwriBg  t  I  htn 
uuie  an  electric  motor,  length  of  spfaidls  Tlia.,  osgaM 
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PU-OnOAL    ILICTRIC-LIGHT 

prrnHQ.-xvi. 

By  7,  0.  Allsop. 
thor    of    *'Fiutlsal    ElMtHe-fiaU   Fitting," 
'TdMhoM*:  Oili  CoutnotiQa  ud  FitUnx," 
'  XUArifr-Bdl  OwutraeUoD,"  fto. 
Xtootrleltr  Xrtna. 
■HB  instAlUtioa  being   qaits  ojmpleU, 
notioa  mart  bs  pren  to  tbs  eleotrio-ligbt 
BMoy  team.  Those  muiu  the  au^plj  will 
aarirad,  irho  will  tliaii,  »f  ter  hanng  m«de 
boToogh  tost,  u  pranaiulr  described,  and 
iflfied  titemselTSB  as  to  the  iosalatlon  re- 
tanM,  &a.,  proceed  to  fix  the  oonrerter  and 


withstood  sny  prolonged  test.  That  the 
meter  ahonld  be  absolutely  raliable  under  all 
conditiona  is  obrionsly  most  important  both 
to  the  oananmer  and  aupply  company,  and 
there  is  perhaps  no  better  field  open  to  the 
inventor  at  this  moment  than  that  of  doeign- 
iog  a  Rood  eleotrioitr  .meter.  The  ideal 
meter  dionld  be  capable  of  working  with  the 
smalleatpoanble  amount  of  energy,  be  tot&lly 
nnaCteoted  ly  chuiges  of  temperatnra  or 
atmoapherie  nriationa,  and  incapable  o( 
bein^  in  an;  wmy  inflaenced  by  axtemal 
applications  of  magnets  or  eleotrio  ourrente. 
Its  internal  meohaoism,  morearer,  should  be 
as  simple  and  IriotionleM  as  possible,  and  of 
snoh  design  m  to  be  but  little  affected  by 

In  the  absence  of  a  perfect  meter,  two  or 
three  of  the  beat  are  being  pauad  by  the 
Board  of  Trade,  whose  duty  it  is  to  inspect 
each  form  of  meter,  sabjecting  them  to  a 
serere  and  prolonged  test,  to  see  that  their 
priooiple,  design,  and  constrnctioa  ace  such 


have  it  taken  oat  and  ohecked  by  the  County 
Council,  a  fee  of  one  gainea  bung  ohamd 
foe  so  doing,  which  amount  must  be  paid  oy 
"■ should  the  meter  be  fonnd  to 


be  reoording  acouratelv,  but  by  the  eleofario 
supply  company  should  it  be  inftoourate. 
Uoat  electricity  metara  now  raad  ofl  direct 
1  in  £oard  o(  Trads  ttuits  without 


demands  of  the  company.  The  leading  at  an 
elaotrinty  meter  ia  aa  aunple  aa  that  <^a  gas 
meter,  there  bang  the  four  dials  giTUg  tens, 
hnndrsda,  thonnndt,  and  tana  id  thouaanda 
of  units.  A  Board  ot  Tiade  unit  is  I.OOO 
watta  or  Tolt-ampirea  per  hour,  whioh  is 
eqaivalentto  a  ouirsnt  ta  10  amperes  flowing 
at  a  praasure  of  100  Tolta  or  100  amp^rea  at 
a  pressure  of  10  yolta  tor  one  hour,  and  may 
be  estimated  to  supply  about  IT  inoandeaoent 
lamps  of  16-oandle  power,  or  34  Sep.,  for 
one  nonr.  This,  wiOi  eleotrieity  at  6d.  per 
unit,  makes  the  cost  of  rnnning  a  lOo.p.  lamp 


ite  and  1^  on  Ihe  current.  It  is  adviaable 
IJn  the  ocmipaa;  acme  days'  notice,  aa 
BBJag  the  prunory  mains  and  fising  the 
mrter  ottm  take  considerable  time. 
bn,  howvTsr,  the  company  will  take  any 
pa  in  the  matter,  an  agreement  form  will 
snpplied  to  tiie  contractor,  which  it  ia  his 
hr  to  get  the  eonsumer  to  sien  and  return 
Be  oompeny,  the  gist  of  toe  agreemqnt 
Bg  that  the  householder  requests  the 
BMny  to  simply  electricity  for  a  oertaia 
nb^  of  Imbpb  of  sadh  and  such  a  candle- 
nr.  for  whidt  he  asrees  to  pay  quarterly 
OT^ng  to  the  iniUoations  of  hii  mater. 
swioe  charged  for  current  ia  6J.  to  la. 
'  Board  of  Trade  unit,  accorHmg  to  the 
iBty,  but  the  oonsumer  can,  it  ha  liken, 
itniet  with  the  company  for  a  continuous 
fly  at  BO  modi  par  annum,  in  which  case 
kstsr  ie  sot,  of  ooniee,  Te<inired. 

' a  forms  of  eleotrieity  meters  have 

le  been  deaigned,  only  a  Tory 
e  of  whiob,  howeTsr,  have 


as  to  St  them  for  reliable  electric -current 
meoaurerd.  Meters  are  either  direct  current 
or  alternafiDg,  according  as  they  are  in- 
tended for  meaauring  direct  or  alternating 
currents.  No  direct -current  meter  haa  as 
yet  ba&n  passed  by  the  Board  of  Trade,  and 
only  one  alternating  one — viz.,  the  Shallen- 
bsrger ;  though  we  belieTS  the  two  direot- 
current  motors  described  in  this  article  will 
ahorlly  ba  approved.  Every  electricity 
meter  before  being  erected  is  tested  and 
checked  by  the  Ciiuuty  Council  to  aae  thU  it 
records  accurately,  and  when  pisspd  by 
them  is  aealed  with  their  seal  in  saoh  a 
manner  that  the  rnqter  cannot  be  opened  or 
tampered  with,  esoept  by  breaking  the  SPal. 
Furthermore,  the  electric  supply  compaiiiup, 
before  erecting  a  meter,  are  required  to  give ; 
due  notice,  mentioning  the  day  and  time,  to  ! 
the  County  Council,  who  will  usually  send  an 
auistant  to  be  present  at  the  erection. ' 
Should  a  consumer  be  dissatisfied  with  the 
indications  of  his  meter,  he  oan  demand  to . 


about  one-third  of  a  penny  per  hour,  and  an 
8a.p.  ona-aixth  of  a  penny  per  hoar.  In 
taking  the  reading  of  a  meter,  it  muat  ba 
remembered  that  the  pointers  on  alternate 
dials  run  round  in  the  reverse  way  to  the 
others ;  thus,  if  the  pointer  ia  a  little  way 
past  the  4  on  the  one  dial,  it  would  read  45, 
while  in  a  similar  position  on  the  next  dial 
it  would  mean  550. 

The  ShallsnharBer  Xeter. 
This  meter,  which  is  undoubtedlj;  the  beat 
alternating  current  one  yet  devised,  is  largdy 
used  in  America,  from  whence  it  originates, 
and  is  also  used  by  the  Uatrcpolitan  Eleotrio 
Supply  Compsny  and  other  supply  companies 
in  this  countcy.  Fig.  V25  shows  the  meter 
divested  of  its  outer  case,  certain  parts  being 
shown  diagram atically  to  make  the  descrip- 
tion clearer.  For  instance,  the  main  coif  3 
ia  shown  as  consisting  of  only  one  turn, 
whaieas  in  actual  practice  the  core  has  some 
12  or  15,  while    the    smaller   coil  3  is,  ia 


ENQLI8H  MBOHAMIO  AND  WORLD  OF  SOIBNOE:    No.  HIS. 


lealitr,  oompoied  of  a  number  of  oopper 
diBCB  fixed  side  by  side,  thia  ooil  being  a\ao 
Monred  bo  that  its  angle  vith  the  lar^  coil 
can  lekdilf  be  adjusted  without  altering  iU 
oentnl  position  arar  Uke  iron  diao  4. 

The  upiight  spindle  5  ia  geared  to  a  regis- 
tering derioe  dmil&r  to  tl^t  of  aa  ordinaiy 
^ts-meter,  while  the  Uige  oail  2,  which  oan- 
■ute  of  •ome  12  or  15  torna  of  thick  wire,  ia 
joined  to  the  two  tenninala  won  at  Uia  top, 
and,  when  oreotod,  is  conneoted  in  oiionit 
with  the  main  honae  wirea,  ao  that  thoughit 
passes  ttie  entire  aeoondsrv  cmrent  to  be 
meosnred.  Within  thia  cou  and  partly  in- 
closed lr7  i^  is  the  smaller  coil  3,  which  is 
built  np  of  copper  rings,  and  forms  a  oloied 
dronit  on  itaelf.  The  magnetic  axis  of  the 
coil  2  and  ooil  3  are  honsontal,  and  inoloae 
an  angle  ot  abont  45°,  which  angle  can  be 
readily  adjnated,  and  upon  it  depends  the 
calibration  of  the  meter.  It  is,  therefore, 
poBsibla  to  adjust  each  meter  to  the  greataat 
refinement  of  aocuraoy  before  leaving  the 
works,  or  to  readjust  at  an^  time  when  in 
eerrice.  Inaide  tne  ooil  3  is  the  Bo(t-iron 
diao  4,  attached  to  the  upright  spindle  5,  tike 
bearings  of  which  e^ondu  are  eztremelT 
small,  and  being  hardened,  Dcdished,  uid 
jewelled,  all  friction  ia  praotioally  eliminated. 
The  rotation  of  this  oiao  depends  upon  an 
absolutelj  new  principle,  whioh  is  as  sim^ 
as  it  is  beautilcl,  and  in  possession  onlj  of 
the  altematiuf^  current. 

^Mien  the  coil  is  traversed  by  an  alternating 
ourrent,  a  field  of  foroe  is  generated  having 
a  certain  polar  axis  with  reference  to  the 
disc.  At  the  same  time,  currents  are  gene- 
rated by  induction  in  the  small  coil  3.  These 
latt«r  currents,  which  lag  slightly  behind  the 
main  current,  magnetise  the  disc,  and  the 
position  of  the  two  ooOs  is  such  that  the 
niAguetic  axis  thus  eetabliahed  in  the  disc 
forms  an  angle  with  the  axis  due  to  the 
large  ooil.  ConaeguentlY,  attraotion  and 
repulflion  are  exerted  by  the  poles  of  the  ooil 
upon  the  magnetised  disc,  and  it  revolTcs, 
uiTing.  by  means  ot  a  worm  and  geared 
train  of  wheels,  the  pointers  on  the  dials. 
The  resultant  force  which  rotates  the  disc  ia 
a  etrictly  positive  force,  but  proportional  to 
the  square  of  the  cnrrent  passing  through 
the  meter.  Thia  latter  fact  would  make  t^e 
registration  of  the  current  difficult,  and 
inTolve  the  use  of  a  constant,  thus  defeating 
the  direct  registry  which  is  necessary  to  a 
thoroughly  practical  meter.  In  order,  there- 
fore,  tut  the  instrument  may  register  in 
proportion  to  the  first  power  of  the  current, 
it  IS  necessarr  to  employ  some  retardiDK 
device  in  wwch  the  retardation  shall 
vary  as  the  square  of  the  speed.  This  is 
^o"^  P^tactly  aooompli^ied  by  the  very 
iBiapla  axfvtfu^t  of  attaching  to  the  upright 


apindle  the  light  aluminum  vanea  whioh  are 

resisted  by  the  air  iii  the  exact   propor^n 
required,  and  the  number  of  revolutions  of 
the  disc  in  a  given  time  becomes  exactly 
proportional  to  the  energy  ooneumed  in  the 
lampfl.     The  rotation  ol  the  disc  when  only 
one  lamp  ia  on  is  as  low  as  five  tnma  p 
miuute,  and  aa  the  whole  work  consists 
driving  a  light  train  of  gears  at  rednoed 
motion,  the  oonsmnption  of  energy  is  ver~ 
amall  indeed ;  in  fact,  the  meter  may  be  relif 
upon  to  be  accurate  within  a  percentage  of 
error  so  small  as  not  to  he  apparent,  in  woich 
lespeot  it  is  very  far  in  advance  of  even  the 
most  oarefoll;^  oonstruoted  gas-meter. 

Tia  meter  is  inclosed  in  an  air-tight  and 
moistuie -proof  case,  and  ia  entirely  inde- 
pendent w  temperature  variation  or  anj 
other  local  disturoing  influence. 

The  Aron  Heter. 

This  meter,  whioh  ia  somewhat  consider- 
ably used  in  thia  country,  is  made  both  for 
direct  and  alternating  curtente,  the  diffor- 
enoe  between  the  two  being  but  alight. 
Fig.  127  ahowB  the  direct,  and  Fig.  US  the 
altetnatinK,  current  form,  the  illuatiationB 
ahowing  uw  fronts  of  the  meters  open,  thus 
diaolosmg  the  interior  conatruction.  The 
metora  oonaist  of  two  exactly  similar  cloaks 
mounted  aide  by  side  inside  a  stout  oak  case, 
the  gear  wheels  ot  the  two  docks  working 
on  a  oommon  dial  seen  between  them.  The 
left-hand  dock,  A',  is  a  steodard  one,  oscil- 
lating at  a  regular  speed,  while  the  right- 
hand  one,  A',  has  a  permanent  magnet,  B, 
on  the  end  of  the  pendultAn  instmid  of  a 
weight,  and  is  variable  iu  its  speed.  The 
two  clock  gears  ara  ao  fixed  in  relation  to  the 
mechanism  ot  the  indicating  dial  that  so  long 
as  they  work  synchronouuy  the  indicating 
gear  does  not  rotate,  and  the  pointers  on  the 
dials  thus  remain  steady ;  but  the  moment 
there  is  any  differenoa  in  speed  between  the 
standard  clock  and  that  with  the  magnedo 
pendulum,  then  the  index  hands  begin  to 
move,  and  the  amount  recorded  on  the  dials 
will  be  the  difierenoe  in  speed  between  the 
two  docks. 

Heterring  te  Fig.  127,  in  the  direct-cur- 
rent meter,  there  is,  it  will  be  seen,  just 
below  the  magnet  on  the  end  ot  the  pendu- 
lum of  the  right-hand  dock,  a  solenoid,  IS, 
wound  with  thick  wire,  which  is  connected 
in  the  main  drcuit,  so  that  the  whole  of  the 
current  to  be  measured  passes  through  it. 

The  action  of  the  meter  is  as  follows  : 
The  Mieter  being  erected,  and  two  clocks  set 
going  synchronously,  they  continue  so  to 
work,  and  the  dials  cease  to  register  until  a 
current  paases  through  the  solenoid  in  the 
bottom  ot  the  case,  which  current  at  once 
begins  to  act  on  the  magnetia  pendulum. 


Its  effect  on  the  pendulum  is  to  quidun  its 
action,  causing  Die  variable  dock  to  gun 
over  the  standard  one  in  proportion  as  tbe 
ourrent  passing  is  large  or  small,  and  rb  tlia 
diSerenoa  between  the  two  docks  is  recordad 
by  the  index  hands,  the  amount  registered 
on  the  dials  wilL  be  directly  pioportiond  ti> 
the   oorrent  that  has  passed  through  tlie 

A  constant  is  used  with  the  meter,  though 
we  believe  the  manufacturers  areendeaToiu- 
ingtoreduce  thiato  1,  so  that  the  instru- 
menta  will  be  direct  reading.  For  met«iE 
having  a  constant,  the  calculation  of  can- 
aumption  can  be  made  as  follows  :  Tnkiiig 
the  E.M.F.  of  the  oirouit  to  ba  100  rolls, 
and  the  eonatant  of  the  meter  (which  will  be 
found  marked  on  a  hibel  &xed  inside  eub 
inatniinent}  1*48.  Suppmn  the  meter  iodi- 
oatea,  sinoe  the  last  reading,  an  advance  et 


the 
lOQ  ^  1-48  X  397   X  T  _  ,, ,  _  £i  „,.  „. 


In  the  altsniatiDg^rrent  form  (Fig.  12i^) 
it  will  be  seen  that,  instead  of  the  peEddnn: 
cuijiiiK  a  roagnat,  it  haa  affixed  to  it  s  fine 
win  boMnn,  wnioh  awinga  insida  the  main 
ooil,  the  fine  win  ocwl  being  •  abont  Bcroae 
the  thiok  wire  ooiL  On  a  cnrtant  passiii^ 
through  the  omla,  the  variable  dock  is 
affected  «a  described  for  the  direct  cnrrent, 
and  the  index  hands  indicate  on  the  dial  the 
exact  amount  of  current  that  has  passed. 

In  erecting  an  Aron  meter  the  instrument 
must  first  be  set  level  (which  can  readily  be 
done  by  noting  whether  the  left-hand  pendu- 
lum hangs  exactly  over  a  brass  point  fixed 
in  the  case  tor  that  purpose),  and  this  being 
dona,*  loosen  the  two  outaide  brass  screws, 
slide  out  the  dockwork,  and  attach  th» 
pendulums.  Both  pendulums  must  then  be 
~  it  in  motion  and  synchronised,  so  that  thff 

idex  hands  on  the  dials  do  not  move  whan 

3  current  is  passing.  Should  the  pendu- 
lums work  irregularly,  adjustment  is  made 
possible  by  raising  or  lowering  the  small 
weight  of  the  non-magnetio  pendulum. 
One  turn  ot  the  small  wdght  -upward  w 
downward  alters  the  speed  by  one  osdllatian 
per  hour.  The  diiferonca  of  speed  (if  any) 
can  be  read  oB  the  top  dial,  on  which  1°  i» 
equal  to  14^  OBoillalions.  The  tick  of  th» 
clock  should  be  watehed  oarefuUy.  Th» 
screws  on  both  sides  of  the  forks  iu  which 
the  pendulums  hang,  serve  tor  adjustment 
should  such  be  necessary.  In  the  case  ot 
the  direct-current  meter,  it  is  imperatire 
that  the  current  poues  in  the  direction 
shown  in  Fig.  127 ;  otherwise  the  metor  irill 
not  indicate  ooneeUy,  and  might  possibly  ba 
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^ , „ , mMltha  ksf  In  tb«  OTdlnuj  way.    No  azptouliaa  fa 

mmmMmumMMj  dmi  mniioal  note  [■  Iwud    dMarlonted  bj  WMriDg  out,  or  th«   pimaoa  of  I  UiaralOT*  mobmij. 

^h|  tas  mm  gnmmxt-nti.    The  iuitnimcnt   diTt,nk>Dit  on  ba  oleuwd,  adjartad,  or  nnewsdl     FU.  2  li > Tapraoitalion  of  tte  noaiTliia Initni- 

ftwndtrtelM^Md  ahoold  aaottniu  In  good  ]  in  »  f iir  ncon^    Tlu  InrtnunBotia  woikad  witk  I  an^  galled  tha  ilgnal  fonnw,  tUndard  A  (or. 
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more  WeB;,  faimer  A).  It  ia  ailjuited  ud  pat 
inactioDU  ^Uowi:— Thsnpcratdr  at  tha  distant 
rtstionil  leqaeated  lO  leod  lignsli,  which,  it  the 
md  ol  tha  former  ia  out  or  adjuatmrat,  will 
BMTcely  ba  audible  ia  it.  Tbs  large  tuning  screv 
OD  the  right-'band  aide  is  then  tumeiJ,  to  itrain  or 
tiacken  the  reed.  The  instant  the  teed  is  toned  to 
the  Mune  note  as  the  distant  trsosmitter,  it  will 
Mend  ■  loud  musical  tone.  B;  mrani  of  the  eppei 
right  band  wire  w  thehammcr-hBail  of  the  ?eTer  ia 
Ibea  hionght  into  position,  and  when  tbia  has  been 
dona  the  mnsjcal  tooe  will  change  Into  a  clear, 
rattling  eoiinii. 

The  signal  formal  Ii  theo  readj  to  work  any 
naoal  relay,  and  through  the  relay  a  oauoJ  receiviDg 
inatninieDt,  soch  as  a  Uone  saunder  or  printer — 
nnleai,  as  in  the  flgare,  the  liftnal  foimer  is 
funiiihed  with  a  relay  armature.  In  thl*  case  no 
exterior  relay  is  leqmied,  and  it  is  only  neoenaiy 
to  attach  the  ordinary  Morse  or  other  recalTec. 

One  modiScation  o(  the  signal  former  haa  a 
tonorona  armature,  in  place  of  the  relay  armatore. 
Thi*,  theretore,  delivers  tha  signals  as  an  ordiuary 
Uorae  sonnder  would  do,  audneither  extaiior  relay 
operator  receives 


read  them. 

1  of  the  signil 

:tident.    Signal 


mtbei 


thentwe  reqoirea 

Fig.  3  is  a  drawing  ii 
former  staDdard  B.    It  ii 

that  its  nihatantial  nature 
former  B  does  not  oompriie  a 
'-    the    r— -'   * -• 


otben.  It  works  urr^j.  The  toning- amev  is 
■iMwn  on  the  iigU<hand  rida,  and  aMV«  ft  a 
ihnmbicrew,  whidi  nliee  or  lowers  the  vulcanite 
beam  cwiing  tha  Mntaat-aonw.  This  permits  the 
level  to  ba  adjnitad  towaidi  the  reed  to  the  *~~ 
thousandth  of  an  inofc,  II  nectiaary. 

Fig.  4  shows  a  simplex  phonopore  installation 
te*dy  for  use.  It  consiata  of  a  phompore  tnme- 
mitter,  a  signal  former,  Standard  A,  with  ita  own 
relay  armature,  and  an  ordbiary  Morse  printer.  It 
la  obviima  that  any  Horse  operator  could  nia  the 
initnimenta  taaeodot  tecdve,  without  inatructloii, 
even  it  he  bad  nevai  aeen  them  before.  Sucli  an 
ItutaUatlaK  kept  in  resdiness  in  a  telegraph  ofBee 
eouldba  eooMetedinamoment  to  any  wire  going 

' ' —  thiongb,  the  office,  and  instantly 

*    -*  coorae,   there  wai  also   a 
at  the  aUtioD  with  which  it 


BALL   BEARINGS. 

IN  a  recent  number  of  tha  Amerioan  Ifccki 
Mr.  W.  H.  Booth  advises  a  oorretpondont '  __ 
iriahas  to  ura  ball  liearmgs,  to  place  them  in  a  series 
of  RTOovee  barely  one-half  the  btiH  diameter  in 
depth,  and  with  (be  radios  of  the  groove  slightly 
U^tai  than  that  of  the  baits.  I  think  the  proper 
way  of  making  the  grooves  would  be  Srst  lo  turn 
them  ezMtly  to  tha  radius  of  the  balls,  and  then  to 
•nlaiga  than  sideways  so  as  to  leave  the  balli  in 
Mntact  DVK  about  one-aiilh  their  drcumteiance. 
Any  greater  bnadth  of  bearing  ia  not  only  at  a 
diaMvantagaoui  angle,  bat  introduoes  an  exeaeaive 
grinding  action  ;  tcr,  of  course,  ball  bearings  are 
only  theoretically  correct  when  the  balta  roll  on  a 
flat  snibfa,  or  upon  a  plane  nylinder ;  but  in  prao. 
tace  they  are  aatistactory  when  m  grooves  of  tbt 
pnpeifoRn. 

I  arranged  soma  time  ago,  for  a  bearing  for  i 
eapetan-hesd  arrani^emflnt  for  a  special  purpose,  a 
doable  ring  of  balls,  OC  in  all,  about  4)  being  ii. 
one  drole  and  62  in  the  outer  circle.  Through  a 
mistake  of  the  turner  the  outer  ring  of  balls  never 
took  any  load,  the  groove  being  made  too  deep; 
bat  the  smaller  drcle  did  the  duty  satfafaefanify, 
though  only  rolling  between  soft  aurfaoee  of  malle- 
able oast  iron  in  place  of  steel,  as  intended  after' 
warda  to  be  applied.  The  balls  are  fin,  diameter. 
For  imaller  bearings  I  have  used  i^in.  and  |in, 
spheres,  and  have  applied  in  this  way  aboat  20  balls 
(4  Ain.  to  the  rapealed  stress  involved  in  lifting  a 
load  of  some  S.OOOlb.  or  more  in  rock-banos 
operations. 

Ifaoeasaiily  if  an  fnauSdent  arc  of  contaot  be 
provided  at  Hnt.  there  will  be  ricesBive  wear,  and  a 
(affioient  oontact  will  be  crnshad  out  by  the  balls, 
and  this  is  undesirable,  and  therefore  it  ia  I  advise 
the  groavee  to  be  made  to  fit  the  balls  and  eased  off 
sidewajB  only,  rather  than  of  a  uniform  curvature 
ii-rger  than  Uie  spheres.  In  filling  a  groove  with 
the  baltt  I  put  in  aU  that  the  groove  will  hold  and 
remove  one  from  each  groove,  to  give  freedoi 

would  always  uee  balls  of  as  large  a  size  as  rei 

ably  practicable.  The  small  sizes  used  for  bicjolas 
no  doubt  Bfleist  to  keep  down  dimenaions,  and 
therefore  weights ;  but  for  ordioary  machinery  I 
think  larger  dismetera  are  preferable.  An  enormous 
number  of  steel  ball*  muat  be  now  made  some- 
where. Almost  ail  cycles  have  them,  an  ordinary 
maehine  baving  giirht  rings  in  all,  and  tricyolea,  of 
eonfso,  having  lao^. 

One retsoa  /orMtfCbii'** l>eing  often  deaigned for 


3(  the  attendant  is  that  too  often  the 

hsd  too  Uttle  eiperienoa  thameslvee 

It  work   can  be   done  by  ■  man 

if  energy  to  keep  him  standing, 

-  -•-■-ins  where  a 

, _  .    .  that  would 

add  to  the  tnrn-ont  of  that  marina. 
Where  a  eonsfdaraUe  amoont  of  bodily  movement 
necessary,  a  aeat  can  still  be  used  if  made  on  the 
•inging  i^iacJ^e,  to  allow  slight  movement. 
Type-setters  obtain  a  free  seat  by  ushig  a  centra- 
leg  stool  which  readily  fadinea  in  any  dlreeticn,  and 
le  fotving  opar^tena  the  hammerman  sits  in  a 
and  a  able  to  get  through  much  more  work 


DOUBLE  KOZZLS  FOR  TANGENTIAL 
WATER  WHEELS. 

rpHB  Faciflelion  Works  In  San  Frandi 


a  hi* 


nt  through 
UsB  that  BD  one  who  worked 


tor  their  living  had  a  right  to  be  comfortable,  even 
if  it  paid  the  employer  tor  them  to  In  ao,  hia  now 
fairly  died  out,  axoept  in  the  thick  heada  of  dry 
gooda  men,  whon  aim  in  life  seems  to  be  to  keep 
their  girl  asdstanti  standfog  all  day,  whether  bnay 


X  the  aecompanying  drawing  of  a  receotly- 
dasigned  doable  noide  for  laogential  water  wbtela, 
oonatnicted  a*  nearly  as  potsfhle  to  p: 


B'i>fltpttT**^'™  of  approach,  and  also  for  application 
oftta  streams  in  soch  rslalion  that  they  do  net 
intotere  one  with  the  other.  There  ia  alu  tha 
prarlsion  of  independent  control  for  each  ucuts 
bssideB  the  common  gale  in  the  main  supply  iiipt. 
For  the  rest  tha  drawing  needs  no  eiplanstloi), 
showing  as  it  does  all  parts  clearly,  and  in  collect 
proportion.— /fl'/iu'r^  (Ssn  Frandaco]. 


A  HYDROSTATIC  PARADOX.' 

AVEBY  pretty  and  justraetiva  eiperiianit, 
which  I  have  never  aeen  detedbed,  Mraaito 
in  floatiilg  a  veaiel  with  a  hole  in  the  bottom  is  > 
flold  tpedfloallr  lighter  than  the  material  of  tlit 
vesaaL  An  ordinary  glass  funnel,  open  at  both 
anda,  Is  made  to  swim  in  what  appaara  to  be  inn 
wate.  ne  effect  is  very  startliog,  and  even  ittst 
tha  eonditiona  are  told,  the  exact  cause  may  not 
appear  ta  everyone.  To  perform  the  experimoit. 
flUabaakaretD.  high  to  within  1  in.  of  the  top  wi 


. work,  which  involves  swajing  of  the 

body  to  and  tm,  the  sitting  position  does  not  afford 
altogether  baa  aotian,  as  it  ia  more  difflault  for  a 
man  to  away  from  t,  fuloium  of  a  2tt.  lever  upon 
a  risid  seat  than  tnaa  an  adjnatable  fnlcmm  to  a 
SIL  levar,  fhe  adjuting  being  In  the  leg  and  ankle 
loinli,  andiha  angle  <H  away  oikly  two-fifths  what 
U  I*  when  seated.  The  fault  Ilea,  however,  in  the 
rigid  seat,  and  for  auch  casaa  I  would  use  simply  a 
double  seat,  which,  in  its  simplest tona,  wodd  con- 
sist of  a  pair  of  flat  boards  kept  apart  by  a  central 
ball,  thus  (Fig.  2),  from  which  form  Fig.  3  would 
■oou  be  aroIvM  in  order  to  provide  a  greater  range 
of  motion. 

The  mechanics  of  seats  generally  has  been 
neglected,  and  except  in  one  position  a  rigid  seat 
cannot  be  easy.  Ousmen  have  found  the  necessi^ 
for  a  seat  wmch  will  slide  to  and  fro,  and  cyclists 
hive  required  to  provide  seats  with  apringa  to  give 
the  eqmvatent  of  an  all-round  swivelling  motion, 
whilst  some  American  chairs  are  pivoted  bodily 
upon  a  spring- controlled  bearing,  and  this  adds 
much  to  their  conkfort.     So  far  a  pine  board  boa 


that  improvementa  ore  likely  to  be  best  sppreciatnd 
by  those  who  do  not  torn  the  scale  at  more  than 
2$lb.  par  foot  of  hei^t. 


the  beaker  untjl  tha  water  readies  the  rim.  Tl 
funnel  should  reach  to  the  bottom  while  the  acid 
being  poured  in,  and  the  heavy  fluid  will  remain  i 
a  layer  auderaeath  the  water.  The  surface  oft) 
acid  should  be  stirred  a  little,  so  as  to  cause 
partial  mlifng,  and  render  the  dividing -line  Mtc 
olMcure.  Then  remove  the  funnel.  By  placing  tl 
*  By  B.  W.  Wood,  ta  the  BOmtific  Amtritm*. 
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dwrin  1  niiUU«  Uaht,  it  will  be  noxt  to  impoi- 
■Ht  loi  ■  peraon  £d  aea  the  done  lurr  »t  tlie 
Mom.  Call  attentioD  to  ths  fact  tbat  then  ii 
■MUdr  in  the  neck  of  tha  fimnal  to  preTsnt  ths 
«tEMoa  of  the  water,  end  lowei  it  into  ths  bekksr, 
4ae  itwiUOoat  in  a  moit  cariooi  muner,  and 
ffpMnd  down  a  little,  will  hob  up  like  a  cork. 
Tm  reaion  ia  olnloiu.  A(  ths  fonnsl  la  lowend 
td>  the  Bla«i  ths  water  tiiei  in  tbe  tube,  and  ths 
bnl  iBnaini  oonatant  tciide  and  oatalde ;  but  as 
■M  la  the  itam  ot  tha  funnel  dipi  into  ths  hsaT? 
«Ua  ohange  of  laral  MmmsooBs,  for  the  down- 
«Bd  jmsmtn  ot  the  water  outads  will  not  rappoit 


;      tbimlof ,_-. 

E  tadhMpnctkall7  tte  suss  sSsot  that  a  plag  Id 
I  tttkUou  of  tha  ttaa  would  hata  ;  tbe  head  of 
*-^~'  '-'"1  naaily  full  of  air,  it  floati  just  aa 
jai  Teasel  would.    In  a  b«*ker  filled 

MMidBlonethsfunDel  would  sink,  the 

C  he»Tin  than  ths  add. 
n*  nparinant  Ii   a   nrj   pratty  one  for  tha 
MMvlaSa,  and  tha  axaat  cauM  ot  ths  ph( 

*»Ti         _   .    ,  _  .,___.  

Mtm  •■!  off,  uaf  be  lued  luttead  of  the  funnel, 
~'  '  "*-'-         r  that  a   saturatad  aolation  of 


m  hollow  daai  T 
miBlBhwIaMid. 
^  bring  he»Tier1 


Jtl^m,  caa  poois  lulphuric  acid  into  11 

da^fltdOMnotdak,  bat  ruM  Mg/ier  ohI  of  tht 
•MffT,  far  tfaa_  Mid  a^eli  the  water  that  eotaicd 


wriwaamiQt  get  down  paat  the  heaTj  aeicl  in  tbe 
IntlM  of  tha  riam,  and  CDDiequautlj  fills  up  the 


X  XAIL-nVCl  BICTCLISAILWAT. 

ASTSTKIC  ot  paaensar  ttsTsl  is  about 
pnt  In  epiaatluu  bat    -       "'    '"  " 


.a.  p«*  L . 

PirilhilUit  K.  /.,  br  a  company  wbioh  has  been  < 
' — '* ' .  — i- ..  -■,  linown  aa  tbaHotoh- 


t  uy  fnrtfasr  dstail,  a  good  idea 

JO.  The  tiask  rests  upon  a  rounds- 

IfcH  oC  «ro«a  tiaa  Sin.  by  fiiu.  by  3jtt.,  whioh  are 


od  upon   Ihe: 
;h.    ^hsBsai 


lilaial  at  inlamla  Mf  eresy  Gtt.,  aud  uj 
iHl  wocdan  poala  ocdinaTily  3i(t.  bi( ' 
■Band  to  tha  tiat  hy  bolts  aod  aoglt 
TCVVoadia  itaingsn  oonneot  ths  posts,  and  tbe 
top  rililgv  bw  ft  T-th^nd  rail  f  ssteiied  to  it  ou 
«fikh UM.biqpfa rau.^_  A  apaolal  form  ot  bicycle, 
ordinary  saddle,  handle' 

-  -,  — t  nqnlrsd  for  steering  purponea, 
d  rimply  •<  a  means  of  cooTsiiiencs  for 
rh^  m  moUoD.    Tbe  frame  is  double, 


*g«  Atuv  IMW  ft  T-tb 
vCUitlMbimfarau. 
liBitmind,  althMgh  t 
ha*,  aad  jwpsllbg  nu 
Tha  haDttft  m  BOt  nq 


SCIENIIflC  SOCIEIIE& 

BSITISE     A9TS0S0HICAL 
ASSOCIATION. 

THE  Bzth  ordinary  maatiug  o(  the  lacond  MBiloit 
was  held  on  Wednesday,  April  27th,  in 
Buuard's  Isa  H.U,  ths  PresideDt,  Oapt.  W.  Noble, 
F.B.A.S.,  in  the  chair.  Siztaen  nsw  mambert 
wsre  elected,  and  the  uamsi  of  twalva  csndidataa 
ware  read  and  suapeodsd. 

Mr.  Daks  mentioned  that  ha  had  TdceiTed  from 
Ht.  Schooling  a  letter,  in  which  be  stat«d  that  at  tha 
CDuna  of  Iselutea  on  utmnomy  which  ha  bid  been 
giTing  a  tmall  charge  had  beau  mads  {or  admisaon. 
in  order  to  mast  eipensss,  and  tbat  a  balance  of 
£o  had  remained.  They  had  decided  that  thii 
should  be  handed  over  to  tha  Auoclation  tor  the 
parposs  of  ohtainiDg  a  lantam  or  instrumenta. 

The  Pieaident  hariag  thanked  Ur.  Schooling  foi 
this  doustioD,  Ur.  Unuodei  nid  that  Hi.  Ladgar 
bad  prssanted  120  uegatires  of  lutem  ilidea  to 
Mr.  Wheeler,  with  perouasion  to  use  tham  tor  tha 
PhutogTiphic  Section  ot  the  Anociatiaii. 

Ur.  Vallancd  than  dessribed  a  oo&Tenlant  and 
cheap  form  of  altaiimuth  mounting  constrortad 
and  used  bj  tiimselt.  The  atand,  of  wbish  a  model 
waa  khowu,  carried  two  (alescopes — ons  a  ratraotor 
aud  the  other  a  XewtoQian  reflsctor— whioh  morad 
togeiher.  the  former  being  9ied  above  aod  tha 
latter  below  the  centre  ot  motioa.  The  adTautagai 
which  Mr.  YaUance  claimed  tor  hia  atsnd  were  the 
perfect  ateadineu  aud  uiio^>tbiieu  ot  the  motion, 
the  readiness  with  which  tbe  teteaoopea  could  be 
directed  to  any  part  of  the  heavana,  sf  an  to  the 
zenith,  ths  aliwlute  fraadom  from  any  derangemmt 
in  the  control  of  tlie  iuatmmania  wbilst  so  doinL 
the  P'lwer  of  putting  the  teleaoope  on  anj  star  in 
snnahme  by  means  ol  the  hour  dicle  and  ths  plumtk- 
bob  and  quadrant  on  the  reflector,  the  oapaUlity 
of  easily  fitting  clockwork  to  drive  it  both  Id 
altitude  and  azimuth,  and,  above  all,  the  great  in- 
,  ,.  ,  .  ,  „  ,  ^  _  .„  .,  CTeaae  in  oomfort  obtained  by  having  the  syeplscaa 
sxtandmg  down  bdow  the  track  rail  on  tathar  aide,  of  both  talescopas  in  (he  cantie  of  motion,  liia 
a  diataoca  ot  2i(t.,  and  has  at  thelowsr  end  a  imall  coat  of  conatrucUan  waa  very  small,  for  the  whole 
oonld  be  made  by  anyone  who  could  us«  a  aaw, 
gimlet,  and  aciew-driver.  The  whole  of  the  moving 
parte  were  made  of  gaa  tubing  ot  varioua  sixes. 
Motion  in  both  directions  was  obcainsd  by  cords 
round  pulleys  and  affixed  at  both 
ends  to  gimleta,  oue  end  being  uioaa  to  tbe  eja- 
pieoa  ot  the  reflectdi,  and  the  other  wlthla 
eai^  teach  ot  aoj-one  working  with  the  re> 
tractor.  The  telesoopea  were  raiaed  by  the 
weight  ot  the  rcQector,  and  palled  in  one 
directioQ  in  aiimuth  by  a  weight.  If  only  oiLe 
.  ,.   .. ._=    .V-    ^..^  o,  (j^ 

Tallanca 


ring  whseL  and 
ir  ndinit  wheal. 


ii  grooved  to  St  the  rail.    Two  tracks  will 

atmctad,  so  that  tha  mad  may  he  operated  in  both 
ditactioDS  at  the  same  time.  Side  tracks  will  bs 
planed  at  suitable  istervala,  at  which  ths  bit^dca 
will  be  stared  when  not  in  ass  and  at  which  point 
paasangara  can  be  anpplied,  leaving  the  machinaa  at 


'    telasaopa  was  to  be  mounted,  tha    plaea  ot  the 

other  might  be  taken  by  a  weight.    Mr.  Tallanca 

used  the  stand  for  over  Ecu  years,  and  had 


Mxsaas.  WaTSOa-  A.:rD  Sobs,  ot  313,  High  Hol- 
im,  have  juat  issosd  tbe  lOth  edition  of  thsir 
illoattated  catalona  ot  photographio  Inatmments 
and  acceesoriea,  milch  wIU  be  found  naaful  by  those 
are  thinking  ot  starting  as  photogrsphsiv— 
r  protesiioual  or  amateur — aa  well  as  bj  old 
handa.  Meears.  Witaon  and  Soni  are  manutac- 
turen,  and  can  aupply  all  the  impedimenta  of  a 
photcgraphar  at  low  prices. 

Origin  of  Telegraphy.— According  to  a  vrriter 
in  the  ripiilar  Scintci  .Vonlili,,  Webar  was  the  first 
-  *  -   eetabliahed  a  permanent  workaUa  telegraph 
,  and  thereby  demonelrsted  the  practical  valoa 
ha  atentric  tslegtaph.    Webar's  boose  in   (he 
_..,  was  couneetad  with  the  aattonomioal  and  niag- 
uetic  observatories  by  a  line  between  Uiree  and  four 
kilomatera  (over  two  miles)  in  length,    Tha  aignalt 
were  made  by  the  deviations  ol  the  needle  ot  a 
galvsnometer  to  the  right  and  left,  and  were  inter- 
preted according  to  a  convantional  alphabet.    Tha 
uae  of  intemiptad  or  reversed   correnti  did  not 
permit  the  transmiasion  of  more  than  one  or  two 
worda  a  minute,  but  the  speed  was  incrcassd  to 
aavenoreight  wordabythe  use  ot  induced  onrteuts. 
The  folio  wmg  first  notice  ot  tlus  telegraphic  oonnso- 
m  was  puuished  in  one  ot  ths  numbers  of  the 
,tli„!/ii,  a./'hricHAHiii^iiii  (or  Gofti,i3e»  Seimlifit 
tilet)  till  IS'H:  "We  cannot  omit  an  important 
id,  iu  its  way,  unique  feature  in  close  counoction 
itli  tbo  arraugemeota  we  have  deaoribed   (of  the 
lysicalobiervator;),  wtiidi  we  owe  to  Prof.  Weber. 
elakt  year  stretohed  a  double  connecting  wire  from 
the  cabinet  of  phybioa  orar  the  houaee  of  the  city  to 
the  obtervatory  :  iu  this  a  grand  galvanic  chain  is 
"'~^1iahed,  io  which  the  current  is  carried  through 

aUUOIeet  ot  wire.    The  wire  of  the  chain  is 

cluefly  copper  win,  known  in  tbe  trade  as  Ko.  3. 
The  certainty  and  eiactneaa  with  which  one  can 
control,  by  msina  of  the  commutator,  the  ditecticn) 
of  the  cuTieut  and  the  movement  ot  tha  needle 
depending  upon  it  ware  demonstnted  last  yaar  by 
~  raful  application  to  telegraphic  aignaliaing  erf 
I  words  and  short  phrasaa.  Tiiere  ia  no  doubt 
it  will  be  poasible  to  establish  immediate  tale- 
grspbic  commuoicition  between  two  atatlona  at 
considerable  distsncea  from  ons  another." 


'  found  any  fault  with  iL 
The  Piaiident  aaid  that  it  wa 
pisoe  ot  apparatna,  and  coat  e 


jthi^  a — 

...  DT  amateurs  could  obtain  a  decent 

teleaoope  who  oould  not  afford  an  expensive  mount- 
ing. Ha  also  stated  that  there  was  present  at  the 
meeting  one  ot  tbe  most  dlstingoiiihed  ot  optldans, 
one  who  was  known  all  over  the  world  tor  the 
sacallence  and  delicacy  of  his  imtruments.  He 
referred  to  Ur.  Brashear,  ot  Alleglieny,  and  be 
would  ask  him  to  aay  a  tew  worda  on  soroa  ot  the 
inttrumeuta  he  liad  raoeutly  manntaoturad . 

Mr.  Brashear,  who  was  most  cordially  received 
by  the  msetiDg,  said  that  he  remembered  Mr.  Tal- 
lance's  papers  upon  tuleicopea  years   ago  In  tha 


.  „     ,  detailed    drawings   of 

the  new  apactroacope  which  ha  had  conitmctad 
tor  Prof.  Young,  of  Utlatend  Obtervatory,  and 
also  ot  the  qiectxaacapa  tar  the  Lick  Obsarvatoty. 
He  remarked  that  however  nations  might  differ  on 
natters  of  politics,  in  the  community  of  intereet  in 
the  advancement  ot  science  there  was  something 
irhioh  would  go  a  long  way  towards  amelioratlDg 
these  diffetencea.  The  Amsrioan  Qjvemment  was 
[eoonatructing  its  Kaval  Observatoij.  The  new 
jbaarvatoiy  was  a  beautiful  ediflca,  but  the  architect 


id  been  consulted  more  than  the  ai 
Ihs  case  in  oar  Gresuwich  Oliservatary,  where  the 
lew  dome  was  to  be  fitted  on  a  sab-stiucture  ot 
aa  dwmater  than  itself.  Tlie  Xsvsl  OhBemtory 
ivas  also  having  a  very  ftue  ipectroscope  made.  Up 
io  the  present  uothiug  had  been  done  in  Uis  naval 
ntlsgse  in  the  new  astronomy.  Tbe  AlteghaaT 
Dbservatory,  too,  waa  haiing  a  new  inatrument  tor 
utrouomical  reaaarch.  Tbia  would  be  in  tbe  haoda 
>t  Prof.  £eeler,  who  would  cany  ou  the  work  ol 
Prof.  LsogUy.  A  new  epectroscope  bad  just  been 
luiahedlor  Frcf.  Toung,  whioh  was  one  ot  the 
Mat  yet  made.  FrjI.  Usla  had  already  paitialty 
lesoribed  it  in  AttnuMiij  and  Aatm-Plii/iui, 
ireat  diflicuLty  had  been  aipariancsd  in  obtain- 
ug  gUsa  ot  sulhuieut  purity  tor  the  batte^ 
tt  compooud  piifma.  Mr.  Brashear  obsetved 
;hat  good  resulia  did  not  depend  so  much  on  the 
latmmeut  aa  on  the  m — ' 


jihotogiaphic 


SNGLI8H  MEOHANIO  AND  WOELD  OF  SCHENaB!    No.  1415. 


"nftMo*" — 


KMGLISH  KEOHAiaO  AM)  WOBLD  01  SODtNOI:   No.  HIS. 


ENQU8H  MBOHAKIO  AND  WOULD  OJ  flqiEKOgi   Na  1415. 


J.  Ibalktr  Bonu 


a,  p.  sw)  w^Bimng  *> 
_  M  (d  tiM  mi'i  diM  on  £ 

24th  ult. 

I  hiTs  to  eomldai  myMU  tehmua  if 
Tiaw  of  tba  tan  floM  K  *s«k.  ThoM  of  " 
wbomra  ■Uoandwilliiiii  to  mtA  hlnint 
oDHitlT  nut  %•  asiplj  remidid  bf  hi 

ctutoguv  HTV^- 

Outbadi^  InqwittoD,  nnnaa  wUh  m  p 
90  on  *  3ia.  EobMtoE,  I  caonted  aiM&j  ICH 
«Dup«d  toothw  in  mtoni  ptrto  of  hw  dii 
End  It  not  bew  to  tba  bdrii  wind  blo^ 


2.30  p.m 


m.,  I  thlnklwnld  hava 
ut  Bx  w«U-d«finad  grcinpi 

of  fiftean  tpot*,  Tuioui  b'    ~ 

wtth  *  libaral  kllowMiGe 

tlJnlnB  two  IiTge  and 


ttea\a\  uoth 


lalvto 
radly  _• 


thaW.— thaM  ware  »ln  ■ocompw 

a  qaantit7  of  facolic ;   &  third  group  M  i 

tttoinadtothB  8.""  ' — *~  "*  "'"  '  " 

oooiiatins  of  foai 

dUc  fram  tha  E,     ...  ... 

JaculiD  in  tha  ncdshbooiliood  of  th.a  jgrm 
filth  fmnp,  containing  two  large  and  thi 
mmU  apoti  inclined  to  tha  W.N.W.from  a 
diic;  uidtherixthiionpottwolainandi 
null  apola !» to  tha  north  from  tan"*  o«nt 

""- —  — '' m  eomsthinft  veij  mj 

andaocy.    I  do  notea 

ltd  form  tba  FabmaiT 

baring  to-daj  !>«»  f*nnued  with 

SMMwhathaiy)  nawot  the  nn,  I  am  abl 
■t  there  ii  now  midway  ibatwaao  E.  U 
Mntra  a  group  of  two  large  and  four  or  mo 
MOti.  wUdi  looki  Torr  moch  like  it  to  i 
Mend  from  tlw  time  point  ol  -rlaw,  and  o( 
with  wliat  I  nw  in  tiut  ndghbonihood  on 
Illamrightinthii  KinniN,  the  gronn  h 
beoomoTan  much  mon  oonnicuon*  fliai 
during  lit  Utt  apparition.  ^Ae  apot  dm 
oentre  oI  nn  haa  ooMid«nbla  dimaniton*. 

WiU  yon  Undly  aUow  me  to  eaU  the  atta 
all  tboM  nadan  of  tha  "  E.M."  who  like 

'   uoniy,if  only  ni^  mynlf)  for  then 

•thing,  to  tha  February  number  of  the 

of  tha  Btiti«h  Aetronomloal  Aiaodation,  oc 


atthathlng,totha 
afthaBri'^-'-  *-'- 
ult  does 


illuftrated   article 

_. Ldw,  F.H.A.3.,  on   the  taata 

toopiE  objectiTea.  Ihe  intonoation  really 
Tiiubla.  Time  wM,  not  many  yeari  ago 
took  ont  a  hnod  new  3in.  to  tart  iti  pmf 
on  a  atar— and  I  ohoea  Spica  for  the  pnTTKM 
iter  in  Uie  taleuopa  did  danoe,  and  9io 
tquirm  until  1  danoed  and  eqnirmad  myasll 
horror  at  having  tooled  away  my  monn  oi 
liToly  objeotive.  Whan  the  oiatenuail  hi 
what  Abated,  I  fund  Uwt  Oa  hot  at 
dirtant  dumDaypol  WM  ft*  OWN  «f  tha 
TMtedai  Ht.  Ibote  ibmta,  X  M  t* 

S leased  with  tha  |wlgfMBi   «f  mr   c 
rely   new   3in.     AIn,   Itjftm  WHl   P 


rely  new  Sini 
■hould  like  to 
readen  ot  '*  Om 

AstroDomical  it , 

m>mber..  I  can  tMli^r  Jo  _^ 
moBt  CDJoyabla  tea  IB  .mj  S 
Caniideriog,  loo.kBwIaM  t*--' 
"E.  M."  HrveitM,tta  fa 

.jmptimflntaiy  1l       ._ .       ... 

indicated.  1  write  thui  beunM  I  ofti 
qpmHom  uked  on  aitronomieal  mbjacti 
to  danoiitrate  that  the  qoaciat  naedi  the  1 
an  awoclitiop  could  eauly  afford. 

Thii  ereniog  (May  lit)  I  have  obtaine 
reipaetable  view  ol  Vobu'i  half  diic  by  ni 
jloweT  ot  loO  on  3in.  o.g.  lean  through 
atmoiphere.  I  hsTo  been  waiting  foi 
week!  to  try  the  experiment,  but  have  not 
to  naoh  home  early  anoagh  to  do  ao. 
Ihmlan  like  to  vk  H-hather  a  grwii 
attached  to  e.p.  would  not  aarre  to  tak 
glare  wblth  inrroundi  the  planet  whe 
through  ordinary  tatraetor.    It  it  would. 


[33LS1.]— THrrsBiione  tMture  of  the 
which  Menu  to  have  eeoapad  tha  noUoa  of  ( 
thii  ii  the  red  or  piokivi  tinge  eDnuIlm 
(not  alwaji)  in  the  penumbra.  Of  ooorw 
not  be  Been  wtien  the  ipota  are  view* 
through  the  red  glasi  aya-proteotor  nan 
ilj  method  ot  obaernog  ii  by  jnojsoting 


n  recorded 
'  oinar,  I  have  lometimee  Dean  mouned  to  lup- 
iM  that  what  I  law  may  have  been  due  to  aome 
iperfeotion  in  my  talaeoopa,  but  in  that  oaee  it 
igbt  always  to  be  vimble  on  eveiy  paoumbn.  Thu 
not  the  oaee,  neither  la  it  operant  on  the  aune 
lot  on  every  occadon  of  obeerviog  it.  The  tinge 
M  parttoularly  noticeable  in  the  lat«  neat  apot 
Bb  5-18,  eapedally  round  the  edgea  ot  the  can&ral 
aok  pottioni,  and  I  have  alio  nen  it  in  othv 
lotg  having  a  Wge  pennnibra.  If  my  obaerration 
lonld  be  oonoborafcd  by  othera,  I  would  be  in- 
ined  to  mppoae  that  the  colour  may  be  that  ot 
candescent  hydrogen  ejaded  through  thacvilral 
ot,  and  ovedowing  Oie  penninbra.  Parhape  if 
«  spot  could  ba  ^wad  when  azaetly  upon  the 
Ige  of  the  nn'a disc,  Oii* man otbydrogan would 
'  -'  — •"-  the  ipeotioioope)  aa 


luiee,  the  in- 

Qount  of  mherleal  abemtloD,  but  how  mnch  t 
Dlbeiv ".'-•-^" 


If  (If 


the  woAahop  teat,  tMtiii 

OM.    Heia  the  ntinc^  A 

alhniatioU  optica  again  halpa  us,  tat  hi  a  bbA 
ore  eztaoded  degree.  From  tha  fact  that  tlit 
,diant  point  Ii  moved  from  the  ikiee  to  the  cnbi 
!  curratnre,  the  cquitlonii  different,  and  btcesM 
;  udagalnUkiDB  thal2ia.^eo.of  100in.fDCU, 
a  find  an  aberration  of -ISiii.,  iriileh  the  vaealM 
uat  ihow  when  oooeetsd  to  flia  jwrabdia  «vi^ 
It  li  this  oilund  amount  ot  woAng  abVMMa 

!._  .1..    ..=.1 J    —.—.tr—    b^u     sWrk 


low  nevH  \ii  gfcauim^i   wjMi   . —  -r — 

le  ot  Ihoia  red  protubaranoea  seen  upon  the  — 

"  er  moan's)  edge  during  total  lolar  aoUpaea. 

Walter  K.  Hardie. 


N  THE  ADJUBTMHNT  AND  TBSTINS 
OF  TBIiBSOOFB  OBJBOIITBS. 

[33102.1— SlmaBS.  Cook  and  Sous  have  latolv 
aued  a  little  book  bearing  tha  above  title,  and  1 
ould  like  to  be  allowed  to  exprea  tho  [ileaaata  I 
m  derived  from  a  pcsuial  and  atudy  of  its  pagee, 
id  my  conviction  that  it  meeta  a  tang  and  much- 
It  want.  Slmm'a  work  on  thit  lubjeot  u  very 
Dod  in  its  way,  but  It  doaa  not  go  very  tar.  Now, 
I  a  review  ot  uemn.  □ook'i  work  in  the  Obtrra- 
n-u  for  November,  1891,  the  reviewer,  after 
BeeriUng  ita  many  ezcetlenl  points,  goes  on  to  tuj, 
un  "  hardly  do  tha  rafleotor  jnalice  "  ;  and  In  a 
iter  paragraph  that  "  they  do  not  do  Juitioe  to  the 
Dife-edge  teat."  .,_  , 

In  my  opinion  both  tlieae  remuki  are  jutiHed, 
nd  It  •aanu  to  ma  that  nther  the  writer  does  nd 
'     '    id  the oapafaUitlei of  the  "knife-edge 

.  __«,- ,  and  the  sonalteat,''  or  has  preferred 

}  hide  his  knowledge  from  hie  raadeia. 


lakea  Uiii  prooM  of  soeh  sraat  val 

ith  any  othtB  method  of  taattng. 
In  taatiiig  an  o.g.  <s  ^eeuliim  lO 
t  have  to  vrork  an  a"- — "— 


rSiuiae,  fluit  the —^  r'-zzr^ 

art  with.  Too  oltaa  the  aurfaoa  m  not  N,  lot  Ml 
ther  oharacteriatioe,  and  hero  again  the  Aidn 
at  comee  hi  ao  nsetnl,  and  diadoeea  to  na  o^ 
'hatflioKirtaoereaUy  ia,  and  that,  toe,w»fca 
iw  miantas.  It  la  onlyiadeed  whnn  ana  eihpliM^ 
inn  has  bean  ^odnaed  that  the  neoaaarty  tat  nail 
■ting  la  raadoed. 

How  fa(  tha  teet  ia  appboabls  to  the  wueclkn 
t  objeetin  1  am  unaUe  to  aay.notbaffiicw 
ip^enoe hi tttat  line  ot  work;  bat  it  aneaak 
le  to  be  equato  auItabU,  and  I  enn  »y  ■flat  MJ 
dentlr  Satall  the  fineat  of  the  II  orit  T« 
torai  ol  varioni  ataee  that  I  have  had  tt«  itom 
ttaatlnghaTaalwaya  doaalyooDtaimadtottahri 

f  ^atoe 


'  ^J  ^-'KS^fcSSTi^rSj^'"  ^'*"'™°        n  ^  >»  ">^r  ■«•  *™°  »  compari««  of  lb 
^;y'SS°i^5^lS?^nr5rFoucauItw«       SSS'^^m'^E^St^'?;  ^JS 'diSMS 

etectad  by  the  Uttac,  biuing  m  mind  that  a  wati 
of  4-lOOiD.  in  the  latter  will  ba  ri 


wioe  read  ka  work,  nor  to  tha  lata  Dr.  brapor,  toi 
«itheT  maaition  the  aubjeot,  although  both  exponnt 
ba  prindptea  of  the  abadow  teat. 

lb.  Bcadiaar,  In  one  of  hii  feasant  letttn  ti 
hii  jonnial  aome  yean  ago,  deaoribed  and  Ulns' 
imted  a  contrivanoe  for  the  opwation  of  Eona 
Mtine:  but  it  was  left  to  Ut.  W'aaaall  In  one  a 
ii(n«  ot  hla  numeioiu  letters  to  the  "  E.  M."  ti 
horoughly  expound  the  system. 

Now,  this  little  book  calls  Ht.  WaaaaU'l  ezplan 
ktoiy  lecture  to  tha  members  of  the  Liverpool  Astro 
loda^,  when  they  onoe  mat  at  the  rooms  of  tb 
i.kM.,  "  a  partial  and  euggeratad  statemmt." 

This  mAT  M  his  opinion,  but  It  ii  not  shared  b' 
hoee  whoknow  the  anbject  and  what  it  li  a^aU 

OHWnIr  thoe  ta  a  oertaln  anonot  of  "  potter 
ns  about  with  papw  dlubMnaa,"  aa  one  opUoi 
v?rker  of  e«£mUai«&rilyted  it  is  thea 
lagei,  whan  he  taaitloudj  aahad  how  it  (th 
lyatem)  waa  to  ba  V^M  W  tta  teatlug  ot  micro 
icope  objeoliTCi  dudu  tha  pngMai  ot  aome  lettei 
r  —  .^_u_«tg|U||B^  WM  pagaa  on  the  mathe 
dttanfUatt^tScope. 

Ipetanon  ot  auch 


pattnteahwL 

Tha  mwaHai  haa  to  ba  parinrmed  with  extreui 
iire,  the  more  eapedally  aa  tha  meaauramenta  la 
Tolvad  are  very  often  very  minute  quantitie 
Uean.  Cook  claim  to  be  able  to  tooua  to  1-2001 
at  an  inch  on  a  celaatial  object.  Tbia  aeema  to  u: 
I,  rather  atartling  statement,  and  I  find  it  hard  1 
■wallow  eioept  eiin  grant  laUt.  But,  after  al 
tbia  writer  and  many  other*  fail  to  perceive  tl 
praotical  force  and  utility  of  tha  plan  of  soni 
teatlog — perhapa  from  a  want  of  appreciation  < 
the  nutvial  aaatatanM  which  the  prindple*  i 
mathematical  optica  are  able  to  afford  ua  nndi 


advantsgaooi  4 
table  ilmi^ 


. I  the  other  in  the  quiet  seUlalatf 

,  teating-room  irith  no  dlituibing  inllaaBMi> 

Ot  eonraa,  there  ia  jnat  aa  mncb  labour  and  tf 
aquirednowin  malong  a  fint-claaa  apacilMBM 
here  were  in  by-gone  daya ;  it  ia  amply  Iha  M«l 
uoceaa  that  haa  been  aimr""-^  and  xaadactdmn 
lartaln,  more  exact,  and  aaarchiug. 

Tha  Baonal  detioel  style  ot  Uaaam-  CoiXt  \^ 
a  iwn^kablr  deal  and  prMUe,  but  (ha  chaiitKaj 
Ktfeoton  fonni  an  noeption,  and  afta  aatM 
ime*  reading  tba  deaoipfan  givMum  pa« « 
iicir  BUggaatad  method  of  teafang  a  qhvM 
mrved  o.g.  by  the  ahadow  liMt  dawned  npjB -I 
Ihatfiiay  attempted  to  "PPtT  ttl" 'M?w?,S^ 
telaaoopadirealadlaaiaifiatar.  I  think  Ufa  m« 
beao,  Inaimacii  aa  later  on  they  pmoeadtoaatf 
)lmakenofapaealat^ngto  find  tbaradJalwt- 
rerentaoneeof  paraboSe  speculaot  laqeap^n 
trhtmltmarbe  hioonvaniaBlto  trjUiemoajig 
I  have  reJly  fafled  to  thorou^y  andar^aad  Ik* 
'  g  in  thla  di^tv,  ooept  their  kai^ 
ireapeethig  tha  iiadow  and  zonal  fcrttMd 
emAteiB  worae,  the  diaBrama  of  HMM 
thay  give  below,  Tig.  29,  aTI,  1-2,6,1-2,^ 
0, 1-t^hava  to  U  bterpnted  hi  a  eontraiynji 
I.e.,  when  dark  patdiaa  or  abadhiga  azeAantM 
r«Klw  haa  to  •ubatitate  bright  patehaa.  Tttk 
couf  odng,  and  extremely  m  to  non-optieal  atadaab- 
The  parapaphl  feelia  moat  daaarving  of  oorreMa 
ia  so  cSn&eriatiD  that  I  transoibe  It   rn-^Ms 

and  t&«paidltnre  of  consldsrable  time,  tba  faulta 

*~-  detected  and  aftw  a  good  dealotthiak- 

m^  be  Intarpntad." 


•avirsl  of  your  corraspondenta.    Ai  thia  . 


W*  know  that  whan  a  spherical  surfaoe  ia  teste 
at  the  centre  of  curvature  then  is  no  diaoamib 
aberration ;  but  whoi  the  radiant  point  ia  remove 
to  a  ooniiduable  dlaUnca  tha  abvration  ariaii 
from  the  ahape  ot  tha  concave  surfaoe  ia  not  on) 
dlacemlble,  Init  is  meaaoiable,  both  mathematical 
and  naotically.  Smith'a  Optica,  traating  tha  matt 
Baomabrioally,  atateait  to  ba  "aa  half  tha  vam 
one  of  the  arc,  nearly,"  but  Fotter'a  and  Coddini 
ton'i  woika  go  into  the  qnmUon  mote  deeply,  ai 
give,  as  tha  ruinJt,  the  equation  |- .  where  y*  la  t) 
aquare  of  tho  distance  ot  ths  lone  from  the  oenti 
divided  by  4  times  the  radlua  ot  ourntare. 

It  wa  take  a  12in.  apecalom  ot  lOOin.  focua,  tl 

TvultiDg  aberration  will  be  -Oljia.    Thia,  thmi, 

the  abemtiDn  at  tha  focal  plaoe  given  by  a  apherit 

snrfaca  when  tested  on  a  celaatial  body,  and  t 

_    operator  muat  needa  go  pottering  about  with  dl. 


„, I  ftjwearani.. 

Thaaa  remarka  wm  apply  with - 

their  dlagianu  on  page  %i,  bat  I  danytt 

ot  thcsr  InleRaiDea,  and  could  undsrtaka 


afier  getting  the  ontting-oR  knifa-ei 
mately  into  proper  podtion.  _ 

Bat  Uemn.  Oook  do  not  hi  any  way  aiplain  ttt 
sonal  tart  at  the  centre  of  corvatton,  ^ipai«i|y 
eontantliig  Hiemaalvee  aimpl  v  with  Oie  snppadtbm 
that  a  aieculiun  mako;  wonld  ba  content  to  oaa  9t 
kidfe^ga  teat  at  the  oantre  of  oanahua,  aa  Ot 
only  meana  to  patfect  his  specula ;  Thar  say  "Ihi 
knife-edge  torfhas  its  naas,"  and  I  oonliaUy  agiai 
with  them ;  but,  aa  I  have  pointed  out  before,  am 
montha  ago  alio,  thia  test  will  diicloea  to  ua  thi 
goocoal  flgoiaof  a  apeoulum,  bat  it  ia  tho  xonal  tai 
only  at  tha  cube  of  carvature  which  will  aoaM 
na  to  tell  to  what  extent  the  correction  of  i 
■peoolsm  haa  bean  eartied. 
^Bvan  Sir  Howard  Qrubb  waa  lad  aoma  yaai 
aio  to  make  the  remark  (sea  Naturt,  No.  Sta 
;_     Vol.  XXXIV.  May  27,  t8S6)  "that  the  Foncaul 
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tart  WM  only  partiAlly  available  for  oonoaTe  para- 
boUio  inrfaces/*  and  thiB  was  bacaose  he  had  not 
Umq  carried  out  the  principle  of  zonal  testing  at  the 
canfare  of  oorvature. 

I  belieYe  Mr.  With  was  not  even  acquainted  with 
tha  shadow  test,  and  certainly  not  tie  zonal  one, 
yaC  nothing  can  exceed  the  beaatif  ol  regularity  of 
tha  carve,  and  its  truth  in  many  of  the  specula  I 
haira  aaea  of  his  make.  Of  course  this  proves  that  a 
nod  spaculum  can  be  made  vrithout  the  use  of 
siaar  of  these  tests;  but  it  goes  also  to  show  that 
tha  mathematical  values  of  the  zonal  ratios  are  also 
eotxBoti  and  that  it  is  possible  to  work  a  speculum 
parfeet  by  theee  two  tests  without  the  aid  of  a  real 
statf  or  any  other  celestial  body. 

jjttiis  fact  lies  the  beauty  aad  the  utility  of  the 
nawar  methods  of  testing.  A  friend  in  London 
using  a  12^  made  by  these  methods,  lent  to  him  by 
m  aatronomioal  acquaintance,  wrote  to  me  on 
Mrtain  matters  a  few  weeks  ago,  and  makes  the 
remark :  ''I  got  a  neat  disc  to  Vega  with  two 
Effraction  rings.*' 

I  am  oonvioced   many  good  specula  are  being 


the  cell  cause  great  molecular  disturbances  and 
rhvthmic  modulations  in  the  appearance  of  the  curve, 
it  becomes  evident  that  the  shadow  test  on  a  star, 
although  apparently  the  best  means  at  our  disposal, 
is  still  beset  with  difficulties. 

The  work-room  shadow  and  eyepiece  tests,  as 
devised  by  Fouoault  and  elaborated  by  Dr.  Draper 
are  easy  as  long  as  the  amount  of  error  is  decided ; 
but  when  a  vexr  near  approach  to  the  true  curve  is 
effected,  considerable  experience  is  necessary  to 
ascertain  the  true  reading  of  the  surface. 

The  appearance  whidi  the  proper  amount  of 
parabolisation  ought  to  present  to  the  eye  at  the 
centre  of  curvatm  is  auo  a  matter  of  great  con- 
jecture to  the  tyro. 

I  do  not  know  but  that  the  tiro  will  have  to  use 
the  zonal  test  for  a  long  time  before  he  will  learn 
to  recognise  the  appearance  of  the  parabola  at  a 
glance  just  as  quickly  as  he  would  the  face  of  an 
old  friend. 

As  an  answer  to  a  query  made  some  time  ago,  I 
will  say  that  in  the  testing-room  I  use  as  a  sourc3 
of  li^ht  a  lamp  provided  with  a  sheet-iron  chimney. 


iiqwraged  from  the  want  of  perfect  work  in  the    Sin.  m  diameter  and  Sin.  long,  to  which  is  riveted 
dana  mirrors,  and  a  good  or  bad  flat  makes  all  the   at  right  angles  and  at  the  hdght  of  the  brightest 

iuwreace  in  definition.    It  is  generally  contended   — '^  ^"^    ^  "^ —  ^  *     ""'     " — ^ ' 

that  tha  refractor  makes  a  nearer  star  image  than 
kha  reflector,  and  this  may  be  true ;  but,  S  so,  I 
lUnk  more  perfect  work  iu  flats,  and  somewhat 
loDgar  tabes  will  mitigate  the  evil.  For,  after  all, 
i  spaculum  will  bear,  without  material  detriment, 
to  be  ander  or  over  corrected  by  a  small  amount. 
which  shall  be  well  within  the  power  of  the  zonal 
Ust  at  oentre  of  curvature  to  detect.  I  will  explain 
Ols  matter  a  little  later  on.  J.  Iiinaoott. 


BBFBAOTINO  TELESOOPBS. 

.r33i.53.]~MB.  J.  D.  Harris    (33426)   is  quite 
iTNOome  to  my  concession  that  a  new  silver  film 
mskss  a  reflector  as  good  as  ever.    If  he  tldnks  a 
GfMorian  on  nearly  an  even  footing  with  a  refrac- 
tor, na  would  certainly,  after  using  one,  think  a 
KsvtDnian  superior.    A  metallic  minor,  no  doubt, 
wmld  have  spoiled  completely  under  the  drcum- 
Shaess  he  describes.    But  when  he  says  that  the 
nflaotor  being  so  much  cheaper  is  all,  and  that  it 
doss  not  excel,  a  *'  refractor  in  any  particular,"  I 
faiite  him  to  consider  what  follows :  (1)  A  New- 
kaisa  greatly  excels  a  refractor  in  comfort  in  use. 
Tot  ean  do  more  days'  observation  without  fatigue 
IhsD  hoars  with  the  refractor.    (2)  From  this  com- 
hrtsbla  position  you  can  see   better.    Everyone 
kiMMra  how  much  better  we  see  looking  horizontally 
V  a  little  downwards,  compared  to  the  constrained 
pcaitkn  when  looking  nearly  perpendicularly  up- 
vudi.    (3)  If  large,  12in.  or  upwards,  the  reflector 
{has  mora  light  with  a  good  film.    (4)  It  is  per- 
sdfar  aohromatic ;  no  refractor  of  any  size  is  so. 
5)  Apsctura  for  aperture  it  gives  smaller  star 
liiei^  and  will  define  closer  pairs,  and  therefore 
;nai  fliwr  detail  on  the  planets.    (6)  The  visual 
■dadinic  foci  coincide,  ana  this  is  no  small  advan- 
^ia ttiasa  photographic  days.    (7)  As  an  instru- 
Mat  of  tha  aama  power  is  much  shorter,  a  refiector 
m  ha  aaad  where  there  is  no  room  for  an  equally 
smmSal  nfmotor ;  and  if  an  observatory  ia  re- 
wind, it  is  of  only  half  the  diameter,  and  much 
m  than  hall  tha  cost. 

IWva  an  other  advantages,  in  my  opinion,  but 
wm  savan  are  beyond  controversy. 
Otaaoiaai  tha  refractors  in  luge  observatories  are 
whaavily  and  magnificently  mounted,  while  the 
nipaiy  amateor  rigs  up  his  reflector  himself,  per- 

aand  does  not  spend  as  many  shillings  as  the 
bor  mount  costs  pounds.  As  an  instance,  I 
na  not  spent  more  than  a  sovereign  on  a  12^Ln. 
tafeor  mount  alone  (not  counting  optical  parts), 
Nladiiig  taba  and  stand  screens  for  folding,  &c. 
faaavaomparison  betwixt  the  two  instruments 
Moai^  to  be  as  efficiently  mounted  as  the  other. 

Edwin  Holmea. 


part  of  the  flame  a  brass  tube,  l^in.  diameter  and 
8in.  long.  This  tube  contains  at  one  end  a  small 
lens,  lin.  in  diameter,  2|in.  focus,  placed  nearly  its 
own  focal  lensth  from  the  Aims;  while  at  the 
other  end  a  right-angle  prism  lin.  square  is  placed. 
A  rotating  disc,  provideid  with  three  suitable  pin- 
holes, is  placed  in  front  of  prism. 

With  this  arrangement,  due  to  Foucault,  but 
which  I  flrst  saw  on  a  visit  to  our  friend  Mr. 
Brashear,  the  returning  cone  of  ravs  forms  but  a 
small  angle  with  the  incident  cone  of  rays. 

The  small  condensing  lens  must  be  mo  anted  on  a 
tube  in  order  that  its  distance  from  the  flime  may 
be  varied  some  little  distance,  as  a  little  reflection 
will  show  that  the  rays  must  not  emerge  ftom  the 
pinhole  in  a  parallel  oeam,  but  must  be  divergent 
enough  to  fill  the  whole  speculum  with  light. 

In  testiog  achromatics  with  a  focal-length  ratio 
of  1  to  15,  the  emerging  pencil  should  be  more 
nearly  parallel. 

I  use  the  device  constantly  with  great  satisfaction, 
and  I  no  longer  bum  the  end  of  my  nose  or  singo 
my  hair. 

Mt.  Carmel,  HI.,  U.S.A.       O.  L.  Petltdldier. 


OF  MI&BO&S,    dbo. 

[33455.] — I  iiAD  intended  to  have  said  nothing 
more  about  the  mirror  sent  me  to  examine.  I 
briefly  recorded  my  opinion  on  the  question  of 
flexure  oxd^.  Its  owner  is  a  gentleman  of  high 
social  position,  and  a  Justice  of  the  Peace,  and, 
like  many  others,  set  himself  the  pleasant  task  of 
miJdng  himself  a  mirror.  As  related  by  Mr. 
Linscott,  he  did  not  succeed  to  his  liking,  and 
sought  his  assistance.  The  12|in.  was  returned 
corrected,  with  the  set  of  zone  stops,  according  to 
whidi  tiie  mirror  was  very  nearly  a  true  parabola. 
Not  giving  satisfaction,  it  was  returned  to  Mr. 
Linscott,  who  again  worked  on  it,  bat  found  that 
flexure  was  the  cause  of  the  trouble,  marking  the 
part  to  be  used  as  top  when  the  flexure  did  not 
appear.  Its  owner  and  a  friend  capable  of  judging  it 
carafuUy  tried  it  all  ways,  and  satisfied  tneinselves 
that  it  must  be  the  figure  which  was  the  cause  of 
the  trouble.  This  was  all  recently,  and  the  matter 
had  ended,  till  Mr.  Linscott  wrote  about  it  in  the 
"  £.  M." ;    when_  the  owner   wrote  me,  stating 


mirror  these  paper  zone  testings  as  proof  of  good- 
ness ?  They  will  never  satisfy  if  the  stars  do  not- 
according  to  the  zone  diaphragms.  This  mirror  was 
nearly  a  perfect  parabola;  but  according  to  the 
stars  it  is  an  irregular  hyperbola.  And  what  non- 
sense to  talk  of  the  stsf  s  not  being  able  to  show 
small  errors,  &c.,  while  they  are  not  consulted  and 
not  understood !  I  would  advise  Mr.  Linscott  to 
use  the  stars — learn  to  value  the  severity  and  perfect 
trustworthiness  of  their  verdict. 

Mr.  Linscott  says :  "  I  cannot  expect  Mr.  Calver 
to  agree  with  me  that  he  is  quite  wrong  in  what  he 
says  about  *  personal  equation  easily  making  the 
readings '  so  and  so.  The  words  I  used  were  a 
quotation  of  his  own  words. 

I  will  now  try  another  way  to  show  him  he  is 
wrong  in  depending  on  his  workshop  teats,  and 
degrading  the  stars  to  a  secondary  consideration, 
and  also  that  it  is  futile  to  insist  on  my  inability, 
and  also  the  inability  of  others,  to  judge.  I  will 
combine  the  evidence  of  this  mirror  with  that 
afforded  by  another  Ti^in. ;  there  seems  no  other 
course  for  me.  The  other  mirror  I  refer  to  is  the 
one  spedally  prepared  for  his  teacher  to  see,  and, 
thoafora,  is  very  typical  and  important.  It  is 
the  one  by  whidi  Mr.  Linscott  obtained  his  cre- 
dentials or  certificate  of  merit— the  one  alluded  to 
when  Mr.  Linscott  said  **  whose  work  was  so 
highly  spoken  of ,"  &c.  This  mirror  was  sent  me, 
and  I  was  pleased  on  being  able  to  give  it  a  good 
name.  I  uteorwards  mounted  it  on  a  good  equa- 
torial stand.  The  flat  is  also  a  good  one.  This 
r2^in.  stands  on  the  same  grounds,  and  within  a 
few  feet  of  a  6^in.  equatorial— maker's  name  need 
not  be  mentioned. 

After  the  two  instruments  had  been  companions 
for  a  few  months,  the  owner  wrote  me  for  advice, 
saying,  '*  Shall  I  send  the  12^in.  to  be  improved,  as 
it  will  not  show  more  of  planetary  detail  than  the 
GJin.  ?  " 

Now,  what  is  the  reason  for  this :  Not  because 
the  chsracter  of  the  r2}in.  was  inferior  to  the  little 
one,  for  the  12|in.  is  a  credit  to  Mr.  Linscott.  The 
reason  is  this :  tiie  little  one  was  made  to  suit  the 
stars,  while  the  12|in.  was  made  to  suit  zone  or 
workshop  tests.  It  gloried  in  its  paper  triumphs 
through  Mr.  Linscott,  and  also  his  teacher.  The 
curve  of  the  12^in.  is  regular  and  good :  but  had  he 
consulted  the  sters,  they  would  have  shown  him  the 
need  of  pushing  the  corrections  much  farther,  for 
they  are  stopped  at  the  dangerous  "  kill-or-cure  '* 
stage  of  the  process— when  m  a  short  time  all  is 
won  or  lost.  So  that  here  are  two  illustratioas,  and 
of  exactly  opposite  character— the  one  12|ia.  tiaid 
to  show  by  these  tests  flexure  where  none  exists, 
and  the  proper  correction,  while  it  ia  much  overdone. 
For  the  second  12|in.  the  zone  tests  declare  the 
curve  to  be  parabola,  when  it  is  really  an  ellipse- 
a  very  much  under-correction. 

We  may  aU  do  our  best,  yet  must  often  fall  short 
of  perfection.  The  wav  to  get  nearest,  is  to  labour 
to  make  them  suit  celestial  objects,  even  if  all 
other  tests  condemn  them. 

One  word  more.  Don't  make  so  much  fuss  about 
testing— that  being  a  simple  and  easy  matter ;  there 
is  little  difficulty  m  touting  the  time  of  a  timepiece 
— the  ability  lies  in  being  able  to  nvovifact'Tc  :i 
perfect  timepiece.  This  test  talk  is  very  *'  large 
and  fine,"  and  that  is  all  it  is  worth. 

G.  Oalver. 


TBSTUra  UIBBOBS. 

[334M.]~Iv  thareportof  proceedings  of  theB.  AA. 
itid  Manh  30 1  find  a  short  abstract  of  a  paper  on 
rfacboffi  bj  Mr.  Holmes,  in  which,  among  other 
iteau,  an  eaqr  method  of  testmg  for 
it  mantionad.  Gould  Mr.  Holmies  be 
d  upon  to  xraeat  the  method  for  the  benefit 
r  tha  nadan  of  tba  "E.M."?  or  would  uur 
dte  kiDdlT  pabllsh  the  paper  in  full  ? 
Aa  Isr  aa  I  know,  the  only  absolute  method  to  ascer- 
ia  if  tha  pnmar  correction  has  been  obtained  is  by 
a  Aadowiteatin  tube  of  telescope,.using  Polaris,  for 
jinna,  aa  tha  soorca  of  light.  Ui^ortunately, 
■a  aia  drawbacks  to  this  method,  such  as  imper- 
rifaa  ol  sDvarin^  (if  tha  speculum  is  silve»»d), 
idow  of  toiall  mirror,  diffraction  luminosities  due 
fta  thraa  oantial  supports  of  the  mirror,  heated 
roBiaota,  nnsteadineas  of  screen,  &c.,  added  to 
ikfc  tha  obaarvar  must  have  considerable  ex- 
ikaoa  In  datermimng  whether  the  curve  appears 
MjJMl,  and  if  not  so.  what  the  curve  is. 
El  wa  add  to  tha  aoove  that  the  atmosphere  is 
■^  attn  anoagh  for  oxitical  testing,  and  that 


he  considered  Mr.  Linscott  was  writing  with  great 
presumption,  a  great  deal  of  nonsense  and  bosh, 
requesting  me  to  examine  and  report,  and  to  put  it 
right  for  him,  sending  me  the  whole  correspondence 
in  order  to  do  justice  to  him,  and  not  to  misunder- 
stand him.  I  would  much  rather  have  said  nothing 
more  about  the  mirror,  but  Mr.  Linscott  compels 
me,  as  he  protects  himself  under  the  cover  of  my 
supposed  inability  to  examine  the  mirror  without  hu 
help. 

Mr.  Linscott  is  not  without  ability  by  any  means ; 
but  surely  that  does  not  exclude  the  capability  of 
others  to  understand  a  mirror  as  well  as  himself. 
To  assume  as  he  does—"  this  is  the  only  way,  and 
I  alone  understand  it '' — does  him  no  service,  unless 
everyone  else  thinks  so  too. 

The  inclination  to  shift  the  <*  bending"  of  the 
diic  to  a  ^* permanent  set  or  distorted  figure,"  &c., 
only  mi^es  matters  worse  for  him.  I  often  pitch  a 
driving  chuck  on  the  back  of  a  disc  to  drive  and 
counterpoise  by— in  fact  he  advised  him  to  do  this. 

I  see  no  good  in  further  talking  ovsr  the  zone 
question.  Mr.  Linscott  refused,  saymg  he  *'  did  not 
intend  to  be  led  into  a  trap."  *'Mr.  Linscott's 
teacher,"  though  a  good  and  well  meaning  man, 
made  the  fatal  mistake  of  teaching  from  theory  and 
not  practice  or  experience,  and  Mr.  Linscott  has 
followed  it,  as  is  seen.  It  is  surprising,  talking  as 
he  does  of  himself,  that  he  should  allow  himself  to 
follow  the  habit  of  sending  his  clients  mirrors  that 
never  saw  a  star  before  they  tried  it  on  one  them- 
selves—surely it  is  only  just  that  a  mirror  should  be 
tried  on  their  real  work.  He  tells  his  client  he 
"cannot   test    a    12iin.,    or    anything    like    it 


PBAOTIOAL  ASTB0N0M7. 

[33456.]— I  WISH  "  F.R.A.S."  or  Mr.  Sadler,  or 
some  other  astronomical  reader  of  "Oars"  would 
give  us  a  series  of  papers  on  practical  astronomy. 
We  have  papers  on  geology,  microscopy,  and  elec- 
tricity, but  not  on  astronomy.  I  think  a  paper  on 
some  of  the  most  useful  of  the  problems  and  calcu- 
lations of  this  interesting  science  would  be  very 
welcome  to  many  of  our  amateur  students.  Oa 
almost  every  science  we  have  abundance  of  text- 
books dealing  with  the  practical  part  of  the  science 
they  treat  on,  but  on  astronomy  we  have  very  few, 
ana  these  far  beyond  the  means  of  most  amateurs. 
Surely  our  Editor  could  spare  space  for  a  paper 
giving  worked  examples,  such  as  methods  of  fiuimg 
latitude  and  longitude,  time,  and  some  of  the 
simpler  calculations  relating  to  the  detexinination  of 
the  elements  of  orbits  and  the  corrections  applied  to 
the  various  instruments  used  in  observatories,  &c. 

We  have  numerous  theoretical  books,  but  for  my 
part  I  should  much  prefer  to  uee  a  few  published, 
treating,  in  a  simple  and  explicit  manner,  a  little 
more  of  the  practical  part  of  the  science.  A  short 
chapter  on  logarithms  would  also,  I  think,  be 
acceptable  to  many  readers.  Waiting  the  opinion 
of  o&er  students.  Practical. 


■(■  of  tampantoxa  to  which  tHe  speculum  is    celestially,"  no  wonder  a  mirror  does  not  work  as 
]jaoUd  by  naiaiion  into  space  and  convection  to  <  expected.    What  is  the  good  of  sending  with  a 


aOVBBNMENT  PATENT  FEES. 

[33457.1— It  will  probably  be  of  interest  to  micy 
of  the  readers  of  your  valuable  paper  to  know  '.Ua; 
in  his  Budget  the  Chancellor  of  the  Exchequer 
proposes  a  considerable  reduction  iu  the  amouu:  of 
Government  fees  payable  on  patents. 

At  present  the  Government  fees  upon  a  patent  for 
the  first  four  yean  amount  to  £4 ;  then,  if  the 
patent  is  to  be  maintained,  £10  per  annum  has  to 
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M.l— Tee  fndoMd  dnnring  of  Clarini  wm 
tMtim  nod  atmoiphaio  oondilioDa  betwnr 
■«.  HdlOh.  Om.  00  April  6Ui  tbli  jtur,  witl 
»wot  tUea  m  8}!ii.  Culver  reflmrtor.  Thi 
■g.  ai  &•  momlDg  tmnlnklor  wu  about  2fi°— 
■aTwrfavDimNiDfoi  ahowljig  lbs  datsila  on 
I;  the  eorioiu  obain  of  ring-pUiiu 
—  it  in  a  bold  cune  from  a  on 
■,  rnmamed,  near  the  foot  oj 
01  theea,  a,  the  larecat, 
rea   of  intcreet.    lU  wall  li 

o  tha  S.B  ,  it  baa  a  oomptf  X  oentral 

f   and  Um  giadt  ol   tbe    op|w*i(«   fluk 

naloiba  Mond  wllb  radiating  ranuei  which 
4aa*0(  OOM,  doa  to  aqneoua  enwioD,  da- 
ritTSanipaandotii«m,on  tbe  extatnU  alopei 
■■  ol  tba  Java  volaanoee.  Tfaere  are  Mmi 
la  AoWB  wUdi  do  Dot  appear  io  the  pablithed 
g<  tka  Mooa,   noUUr   the  ahairov  tbIIbt 

Nte  th.  hT" 

nfanMol 

7«hShot 

I  apfmuA  in  Oie  Baausa  UitTEURo  midn 
ISA,  (M.  18.  Id  tbia,  n»D7  featorea  aia 
•  •■  IkaN.W.  qnaitar  of  tbe  Boor  which  da 
Pt«v  alaMrfaera,  and  manj  an  omltlAd  on  the 
nd  B^,  wbJdi  tM  pn>minentl7  diiplajed  by 

■MM Tlw  olafti   ahown    In   Ur.    Dorrad'a 

■IhC  dnwfDK  of  Ibii  foimatlon  asd  its  anr- 
Ehr  ^attac  S33S1)  agree  fairly  waJI  with 
I  mordad  on  April  IS,  1891,  8h.  togh.,Bnd 
bad  b  lb*  OtenoftxT,  Juia,  ISSI.  Another 
kowvnr,  WM  soUd  o«  tUa  oocailOD,  eituid- 
Karaki>glk*liMtafa«wBlleaalofLa<^yar, 
diHttlrij  iMiiiliiaHog  ftt  a  naall  mountain 
t*  a^BBft  of  Uw  tIop%^  and  not  tar  from  tbe 
irtHMftvaff  InMr.  Sorrad'a  aketeb. 
Ikii,  .^d  as.  I.  Owytt  BlB«r. 


ePHBSIO  ABBBBATION,  fto.-VIOXJWfl 

r3346l.1— Thebb  la  an  error  or  miaprlDt  in  tb 

.  ...   of  radii  in  a  leua  of  miDiniiu 

irration   qooted    by  Mr.  Lewia  Wright  (Istta 


eqn,  tor  the 

aberration   quoted    by  Mr.  Lewia  Wright  (Is 

33427).     It  be  wm  eraae  the  coefficient  2  In  __ 

asooDd  term  ol  tbe  denominator,  the  eqaalion  wil 

beoorteot,  and  will  give  tbe  reanit  1 :  eaaoommonlj 

I  do  not  think  any  oaleolatlona  aa  ordinarily  midi 
for  abertatlon  wonid  be  of  maoh  Berrice  to  Hr 
Wright  in  hi*  pteaant  leaealob.  Tbair  whole  valni 
raala  on  tbe  aaanmptlon  that  the  Mmi-apertiirg  anc 
thichma  ut  tbe  lena  aia  very  nnill  compared  witl 
the  fooal  length.  Thii  Miamptioii  ii  not  appllcabli 
to  a  oondenaar.  '  I  am  not  awara  how  praotica 
optjdana  arrange  the  ourrea  in  what  ia  commDnlj 
niown  a«  Hetaobel'*  ooDdenatr ;  but  I  abould  placi 
tbe  mort  convex  aide  of  the  cro«ed  lena  Imcarai  tlu 
conTsz  aide  of  the  meniaena.  Thia  may  be  Iha  ordi- 
"  "gnreil  ot 

ipioTB  thia  com. 
binatjon,  I  ahould  try  tbe  effeot  of  a  l/iin,  ralhtt 
deep,  lofif-focat,  dUtrging  roenlacoa,  placed  in  the 
cone  of  rayi  between  oondenaar  and  power.  Th( 
whole  matter  la  one  for  (zpeiiment,  not  for  calcn- 
latiOD.  I  oannotiee  how  two,  three,  or  tour  convex 
Icnaaa  can  be  made  perfeclly  free  from  epbetii: 
■benvtian.  How  ia  the  bilanoiDg  uegatjire  error  to 
be  obtained  F  Ferhapa  it  might  be  got  bynaing 
meniacua  lenaea,  bnt  eaparimeut  alone  can  decide. 

What  baa  beooma  of  alt  the  practical  optical  con- 
tribatonP  la  the  nibjeot  beniwth  notiee,  or  ia  It  to 
be  kept  aa  a  iseret  art  P  To  my  mind,  it  u  a  matter 
of  moch  aurpriae  that  no  practical  man  haa  the 
courage  to  write  a  aaries  of  papers  with  dimraaional 
liawinga,  like  tboae  by  ''J.  H."  CaatingB  and 
parte  are  advertiaad  for  nearly  avery  mechanloal 
sontriTanoe,  except  tboae  relating  to  opllcal  inatni- 
menta.  I  aee  "  our"  good  friend,  "A.  S.  L.,"  ia 
Jitareeted  in  the  anbjegt.  I  bopa  he  ba*  not  for- 
(otten  bia  promiaa  to  inpply  working  dniwfaiga  ot 


I  am  rather  dbappolntad  with  the  naoH  of  Ih* 
violin  oontrovanf .  Ho  one  i«  iiiiia  to  be  abl«  to  tall 
u<  how  to  habiOQ  the  comt  and  gradnate  tlw 
verioni  thkknaaaea  of  batk  and  ballj  when  aimhw 
at  the  raprodBction  ol  any  paitionlar  charaotar  ol 
tone.    lahonldliketo  try  afewaxpciriBaitainth* 

— u_ .  »_. «  J •  «_ J  — '-rieii  (haap  or  aaay 

OrdoTla  Vital. 


I  OV  TIOZ.IKS. 


mi^.\-la  letter  33408  ' 


graap  the  initmment  In  hia  left  hand,  uaobiK  hii 
tiiumb  on  tbe  centre  ot  tbe  belly  nnder  the  ainim 
where  bowed,  and  ipread  out  the  flngera  over  t& 
hack.  Now  with  tbe  right  hand  strike  the  notes  ot 
a  pianoforta,  and  ha  will  feel  to  wbloh  note  it 
vibratea  moat  treely,  and  I  would  aak  Mr,  F.  H. 
Wenham  in  reply  to  bi^  letter  (33443)  to  give  na  a 


itrinoi  are  tuned  to.  He  atates  it  ia  a  "  fact  that 
aear^  all  the  eDnod  ia  derived  tram  extsmtl 
lorface."  Thia  I  deny  ;  bat  if  he  ie  eonvot,  why 
do  not  the  notee  of  the  pianoforte  affect  all  Tlolint 
ilike?  The eonud-wavM  canveyedtothemthroti^ 
the  atmioenhere  only  are  (he  eame,  the  air  aonomid- 
ing  all  is  the  same  in  all  cases :  bat  the  effeot  ia  not 
die  same,  becaoie  the  inlwnal  capadty  ia  not,  kod 
Lttributing  tbii  diSerenoe  to  tbe  air-ma«  ia 
irhat  I  call  logical  reasonins  from  ewiaa  to 
■Sect,  and  worthy  of  tenaibie  people's  Con- 
lideration,  and  not  nonsensieal  twaddle  ahont 
'  kitchen  bellows,  <&a."  It  be  can  And  me  good 
'eaeons  lor  doing  so,  I  am  qaile  ready  to  glra  an 
■hst  he  call*  my  infatuation  on  this  theory,  and 
la  there  is  plenty  I  *et  want  to  learn  abontviolfais, 
:  tniat  that  he  will  let  oa  have  the  reantt  of  hia 
izperimonta,  aa  promliad,  and  that  It  wIB  not  b« 
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«,  it  Aowi  tha  baUnoa  ol  indabtadiiMi  to 
*  tlia  SIrtN,  Md  wltn  balow  4-86  to  be 

nnlcl  ticinn«iJiT<iiililii,  and  the  3u  riaa  to 
"  -^ tiofgoUto  EoeJandwMldbe 


if  tha  nto  i^Hild  fall  to  aboot  4-B2,  gold 
m  to  be  diipped  bou  Kigland. 
int  at  which  gM  will  b«  tsported,  or  im- 
I  not  abaolatefy  Bxadt  •■  it  dapaodi  Id  nma 
m  tba  ntea  ol  intcmtt  rnluig  in  LondOD 
ToA. 

n*  ToA  qnotatioB  Ii  alwayi  nndsatood  to 
kiMhU  at  60  ay  right    Thantatot 

id  is  tUi  ocmnbj  at  cou 
Mn  imlmj  onnpant  i 
lonmangiilai  dealer.    Thapiioa 
mot  Tacr  nadi.    A  paony  In  Ui 


t^ten  by  a  haavj  ihovei  of  haibtOQea  whitdi  laitad 
abont tea  minotM,  and  dating  that  tine Htaj (alt' 
ai  thouh  hlglil7  tbMrgti  wIQi  elaotadoitr.  The 
ladlu  01  the  par^  felt  Bi  thongh  ante  veM  ronniitt 
•mongtt  thdt  hair,  whldi  mi  iuttoai  np  wll£ 
■teal  Ui.piBi.  One  of  Am  gaotlaMn  bald  hli 
band  toOehaadof  one  of  the  otban,  andatoDoe 
thabaiirtoodonaDd.  TUawwdoDawreaaiimea 
irith  tha  aama  lemlt.  and  lor  two  o  thiea  d^i 


aftanratdi  th^  h 


I  haT«  heard  cf 

.  ..  .  Inhigfa  aoitheRi  lalitadM,  and  would 
be  ^ad  to  know  If  laoh  an  oooaireDoa  hai  been 
uotod  in  EDgland.  T.  B.  D. 


A  PBW  WOBDB  ON  WHBBIi-WOXX.— U, 

poaed  ol      [3317T.]— THa  «en(    " 
paid  for   nnmbet  <a  the  teeth  hi 


OAB-BKanne  taltx. 

1— iLOBKKUUttojnmmin,  I  aaodbaoIiUE 
fuWTRln.  AiaUiep(Vt.hDle,aominiu)r 
thtte  qrlindo ;  B  lathe  TRlve,  whioh  aeti 
Auging  and  azhaiut ;  0  ii  what  I  oaU  the 
sA-nlve,  and  wbidi  diiaota  the  eihaiMt 
1  the  charge  in  thar  jbohi  ooraae ;  D  ii 
Mt.    The  Mtlon  li  ai  f oUowa.    After  the 


to  the  other.  Tvo  oorrea  hare  bean  known  to  give 
thli  qnalitr  of  equable  motion— tIi.,  the  "  epi- 
oyoloid"— formed  by  rolling  one  cyllndBr  npon 
another,  and  tha  "luTolnto"  of  a  dide,  tn«M  by 
the  end  of  a  thread,  wUdi  It  beliig  would  npon  a 
<7llDder  ot  aDWonnd  tnm  It,  In  Mtttog  out 
.__.i_»  _»._!_    __■   t_   __u__  ^  calcnlatiotf 


t,  thetMthfli 

Set    The  w 

npon  rimdv  ae  two  ojUndai  m  loHert,  a*  a  bou  a, 
rtg.  1,  lollhig  lonnd  each  other.  la  tto  caw  at 
two  vjUDAm  wcrtlDg  togetter,  it  can  eari^  be 
uDdvmod  Uiat  only  cne  point  tonehei  on  the  cir> 


"pitch"  didta.  The  emta*  pdnt  id  an  othw 
oeotimoQi  teeth,  ai  Um  tttaaoe  KL,  Fig:  2,  ti 
MlMthaTltdtet  fliaiAaeLnd  tha  kfaM lliawn 
thxowh  the  poiBti  to  the  cob*  K,  from  whkh  the 
tAdi-drde ii deaorlbed ai K M i  LH B(« the oBtie- 
&«oftbetMth.  There  If  a  (hivle  method  of 
dnErlblagtheaniTCaof  teeth  which  wOlbelonDd 
nry  uctul  to  the  caae  cf  tnch  deUorationi  of  tooth, 
wheel  gearing  a*  are  to  be  met  with  to  oidii>«7 


■  both  veliM  tiU  the  MS  apring  li 
Djrtmed.  Than  the  flat  top  of  vdve 
a«age  to  eihmt,  and  opens  the  gai 
MMwaK  The  anowe  ihow  ikie  dfncHon 
[•lalMlBili  ootn.  The  plato  aeen  at  F 
ktttoeerrtiponf  with  the  air- holae,  and 
.---i--- — ^gm»    • 


If  Aa  o|MDtog  b  Mgidatod  by  b 
hdtoTutl/  doee  &«<»aitog. 
ualniili!!  br  >  t>P  on  Ae  gae-i 

Mart  be  n  atiS  ae  not  to  be  < , 

>IM01ii*alad  Bgi^theopodngtothe 

fit*  jiaa  li  a 

Ivw  tMeahaaM 


b«  done  for  actoal 


Thrflow    >^oi''d  adopt   the  method  of 
„     'pipe.    The    '—"''  f.i.j_i.  v       m 

to  beoompieend 


(driJkA  SLBOTBIOAL  8T0B1S. 
I  niiBi  MtuSa  were  oat  walking 
ik-ca  BMtw  Saturday,  and  were  ova 


oarlain  data  the  finding  of  which  depoidi  npon 
certain  mlai  and  modM  ol  caloolatkiii.  It  any 
reader  of  the  "E'U."wiahei  to  make  Uruelf  pto- 
fidant  In  wheel-work,  he  ihonld  bny  the  "  Qenaral 
Hachiniat,"  where  I  think  he  wm  find  It  fDllj 
exdaioed. 

The  circle  AB CD  in  Fig.  3  reFweeMila  " pltdi- 

cirde,"  My  of  the  pinion  ta/,  the  line  of  caitree 

(mcniionea   before)    joiiiins  the   eentre   a  o(  the 

I    ptoionABCQwiththeoeatraofthewheal  AF,of 

which  Q  H  may  be  taken  aa  the  pitch-drcla ;  the 


pdut  of  omtMt  being  at  a.  The  pitch  oc  dlatiniw 
betwem  the  teeth,  wUA  I  dMlTeall  at,  it  itt 
roond  the  pltdi-Une  A  B  0  D  aa  many  time  ai  there 
are  teeth  lo  Uw  pinioa.  (I  —p'-'iiri  ■  rimple 
method  to  thacolDmmof  the  "  E.U."  on  peg*  470, 
Vol.  LIT.,  by  whidi  yon  oen  teU  the  rite  <rf  ft* 
teeth  and  the  nnmb«*  which  wfll  go  ronnd  a  lAtd 
of  a  given  riia,  ra  the  Ae  ol  toe  ■"■"■-*—  <rf  a 
wheel  irtddk  tod  want  to  omtato  a  gl*«n  tum^Mr 
of  teeth,  eadi  tooth  being  a  ^T«D  rim.) 

When  yon  have  tnaAed  oO  th«M  diftanoaa,  irtiicb 
are  the  centre  line*  of  each  tooth,  yon  draw  radial 
lincato  thaae  pdnia,  from  the  OMnie  of  tha  rirole 
B.  Some aink  fliat  fluae  Baeeareaotneei— ry, 
bnt  I  can  MWire  them  fliat  ther  make  mieal  iiifi 
take,  ai  Oie  linv  are  abeolntely  neoMnty,  arm  fa 
deHiMatJoM  or  drawing  of  a  wbael ;  Ouj  abo  aJtod 
adatnm^irtilditoe  eetliag-oat  dlitmieea  «m  be 
tMted.  We  moit  now  datanntoe  the  depth  of  the 
"flank"  of  the  tooOi,  ntd  the  ptojeoaaa  of  the 
front  of  the  fac^  which  are,  ot  oonree,  nuatnrad 
bamthe"idtdi"-Une.  We  wiU  my  ELIiequI 
to  the  point  of  the  tooOk,  and  E  If  depth  ^the 
flank,  num  dlatancca  are  nt  off  bom  ai^  point 
where  the  radial  Ham  cot  Hie  abde.  Fram  ftia 
oentieE,  with  the  radIlEiai,deeoribeacindeaaai. 
oentrlo  to  flie  pitdi-drde,  again,  from  the  oanln  4, 
witii  radii  Ec,  deecrlbe  anothn  drde,  alio  eoa- 
eentdetothepnch-drele.  niadrdeEflidettti^Mi 
the  root  or  bottom  of  the  teeth,  and  the  i^de  1! « 
detecsdnci "  taoe  "  of  the  teeth. 

I  now  return  to  Fig.  2,  and  by  it  expl^  llw 
meantogof"face"and"ilank."    ThellnmHIC) 


and  B  A  C  are  called  the  "  faoei "  of  the  tooto,  B  A 
beingthe  face  of  ItefamL  a  <  "  face  "  of  ita  "  flank." 
Thoa*  who  thondU  thmt  a  oog-whed  looked  ntr 
eaiy  to  make,  mun  they  have  aeen  one  at  won 
will  not  bof^  to  thisk  that,  after  all,  theteba 
greatdaal^ocmpUoated  w<^  attaAed  toerttlng 
oat  a  toothed  wheat  ItmayhanOMUXadtoiome 
leadtn  what  I  moont  tr  "Imtm"  ta  part  I., 
"leaTei"  ia  only  another  name  fee  the  toem  in  oog- 
wheelf.  OyiU  SaorKa  Xaaoll    ' 

(Tb  i4  cBHlmmd.) 


The  following  li  the    . 
Coonly  Coimdl  ot  the  ooet 
■    redi 


ployedto  treating  the  aewBoe  of  the  metropoUt  tor 
the  year  ending  Deoember  3lit,  1891  :_Darius  the 
nmuner,  £00  ton*  ot  manganate  ot  aoda  and  347 
tone  of  fnlphorlo  add  were  emplojed  m  deodoiiring 
aewage.  Attha  aovthera  ontirif  3  22S  miUlimirS 
nlloDe  ot  lewage  were  treated,  and  46,373  U 
undge  ware  ecmt  ODt  to  •««.  For 
tons  of  lime  '^^  113  tons  of  t"H*^ 


cf  aaljAmlo  aold  were  uad  m  deodotlmtion. 

nie  ooet  M  the  lime  need  dnrtog  the  year  wai 

£8,1«;  iniphato  of  iron,   £3,184; 

soda  and  snlphnrio  add,  £21,626. 
Bxploalve  Power  of  BBn«hie.-__  _^ 

of  bcoimeTapoarettheBaldwtoLooDmoliTa  Vl . 

Idllect  two  men  and  serioiuly  mjuted  a  third.  The 
dome  of  a  boiler  had  beat  nnoTed,  and  joat  befon 
noon  the  men  apidled  a  oonridmable  qoantlty  of 
benzine  to  bolt  and  rivet  heads  inade  the  boUar  to 
•ottcm  the  met  and  scale.  Un  leanming  wwk  me 
of  the  men  got  toaide  the  boiler,  and  a  bcSlar  nudNfi 


of  bsD^ne  vaponr  had  probably  aoenmniatM  to  the 
bollec  and  mixed  with  air,  foi  an  esplorion  toOk 
phwe,  and  tha  body  ot  Uia  nun  inaide  the  boUar  was 
fired  like  a  pnijectlla  straight  inward  throogh  tte 
dome  opening  and  lodged  lit  the  loot  tniataonr- 
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dayt  to  oomplate  the  oiicalt  of  ths  hsavsiu,  tha 
Idsu'  zodixo,  if  we  may  dm  the  eipreeiion,  ma 
divided  into  28  (oi  sometimn  27}  lisiu  or  "  man- 
dODl,"  u  ther  ue  mora  oommool;  called.  Tbsee 
an  toe  Iniuur  Mterisnll  Mtared  to,  ind  of  Uma  tha 
dotitti  1*  Puthj/a,  "OaMng,"  otlaa  known  aa 
niAya,  "  MU^dou*,"  and  dmictad  ■■  a  areKant  or 
o  UTow.    lU'pniidpal  ntx   ii   i  Cancil,  and 


uunlt  a  homtoapatiiic  dootor,  ha  ihonld  attempt 
I  treat  hinuelf,  {Kocariog  aome  "  Hanuunelii  oint- 
lant "  from  an;  homraopathlo  chemiit,  or,  what  ia 
•*--■ —  "  Pond'a  Bitract  Ointment," '- '^ 


C.  Burett  qnotee  •■  followi : — "  When  tlia  Snn, 
Hoon,  Jnnitar,  and  t  Caneri  are  all  within  13'  of 
longttnde''  (the  aTenwje  length  of  a manilan)  "tha 
JTnfa  ahall  retnm."  The  aolation  of  the  problem 
will  glTe  0.  Barrett  lome  eierciae  in  oompntin^, 
whl{£  I  hope  will  prove  of  baneSt  to  him.  It  la 
abont  the  oaij  benefit  ha  ia  llkelr  to  gain  from  a 
itufly  of  "  The  Seowt  Doctrine." 

E.  W.  MausdeB. 

Hjda  Honn,  Ulondi-ioad,  Blaokheath. 

[TTOTT-l—I^Karithmlo.  —My  uuwer 
WMk'i  "E.  S."  Ia  mured  bj  an  Ina 
Umdaz,  dne  to  my  having  oareleMly  multiplied 
■002363  (the  Incteaee  on  £1  in  term*  of  a  pound)  by 
10  faMtaad  of  \fj  100,  Iharaby  Introdadug  a  dpher 
attar  the  dedmal  poiiit  in  the  rate  of  intereit  pei 
oent.  itt.  Banatt'a  aaiirat  ma;  be  taken  aa  a 
tnffldantly  oorreotona.  J.  R.  C. 

[77081.]— Pilea.— Tha  raply  givao  by  "  £o*  "  to 
tha  aoo^  neada  qnalifyhiK,  if  not  emrecticg.  All 
•tara;  food*  thoold  b«  avwded  b;  persona  Buffer- 
ing from  pilea,  aa  ataroh  foods  (taeUii,  potatoea, 
beam,  &c.),  ace  digeated  in  the  amall  loteefiues,  noj 
In  the  mejn  atomaoi,  and  therefore  agnavate  th< 
complaint.  E.  C.  O. 

[77081.1— PUaa.— If   "Six    Month*'   SnSerst" 


Seeted,  aftar  each  eraeoation  andat  bedtime,  will, 
I  panerered  in,  afford  great  relief,  and  in  alight 
ueapmbaU;  effect  a  oore.  A  veryTalnabla  aooea- 
nymeacnre  is  the  Injection  of  three  or  four  onnces 
t  oold  water  into  ttie  bowel  immediately  before  an 
Tacnation,  aa  ia  also  washing  ths  parte  after  each 
raenation  with  aoap  and  water,  but  the  soap  need 
itut  be  ot  ■  mild,  aniirltaliog  kind.  SaSerer*  from 
ilea  iiiauld  abatain  from  porgatJTe  medldnaa, 
rine,  beer,  apirita,  and  iitilating  foods,  auoh  as 
rholameil  brui3,  and  be  oarsfnl  abont  the  P'V 
hey  nae  if  printed  npon  it  is  Tray  injtuiana.  Stnne 
laca  of  pile*  cannot  be  entirelT  ciued  without  oon- 
titntiaiial  remedlee  in  addl&on  to  the  tnatnuot 
idioated  above,  bnt  In  any  ease  the  local  ^iplica- 
[on  of  "  Hamainali*  "  wOl  afford  relief,  espeinally 
.  with  the  accessor;  meisnrea  mentioned. 


[77107.1— Flremea'aDatleB.-FromexpeneHs 
1*111  these  boQen,  I  shoald  think  two  b  thm 
olte  enough  for  one  man  moderate  working  to 
lake  them  work  aatlsfaotory.  They  require  la  la 
red  little  and  often,  Hienfore  foor  to  nx  tazoMot 
ronld  keep  a  man  going.  I  hftve  worked  itm 
ieoewoA— that  is,  l^the  ton  of  papra  made. 

[77110.]-Scr»w-Thre«l«.— For  945  OnsJi 
lar  inch  yon  vrill  leqnira  wheel*  ^  "  ,  N 
0_x^  drivera      j.^  95  xbittit,  WnuadidM 

3   X  46  dnven     rm  v  sn 


[77111.1  —  Bleotrio  Horae  Power.  —  IHJ_ 
<nrever  produced,  is  equal  to  33,000tt.lb.  id 
hia,  it  converted  into  electrical  oiergy,  ii  74fl  walk 
:c.  Does  it  follow  beoanaa  a  machine  does  M 
rork  to  full  efficient,  tb«t  the  horse  jow«r  hfc 
le  made  a  variable  qnaaUt;.  S.  Bonon. 

r77111.]-»lootrto    Horao-Powor.— An  d» 


>  746  w 
raiaeSU 


tantbfiill;  aa;  that  0ia  doctor  will  qieadlly  onn 
him ;  if  he  does  not,  no  one  alae  can ;  he  oured  me  al 
ono»— Le.,  io  a  week  or  two,  after  I  had  suffered 
for  Bonths  and  nearly  "qnaoked"  myself  into  th< 
grave.  Tbokjlt. 

[770ai.]-Piloa.~ThiaqaetT  seems  alwayawltl 
us.  I  am  soipilaed  that  Dr.  Allinson's  rationa 
tmatment  ia  not  mors  advocated.  In  my  own  case 
after  12  nam'  expetianoe,  I  find  that  a  paniaten 
and  conttnaoD*  nae  of  the  whole-meal,  to  the  entin 
ewltt^on  ol  *AIte  floor  in  any  ftnm  whatever 
■applemented  b;  a  dail;  snfficiecic;  of  green  vege 
tablea,  the  best  pevantive.     Eventh&g  tending 


patient  himael 

1^  OMOf  d 

U  bread  ^nt  wiflT  me  whrae 
be  obtained,  a*  a  recnirenoe  after  mouth*  or  year 
of  Immuni^  is  freqnentl;  caused  ^  one  or  twi 
elloe*  of  wtrite  bread,  demonatratlng  the  Injuiion 
effect  of  the  latter  in  one  case  at  leaat. 

A.  M. 
[T7l»l.]-PIlaa.-It "  A  Six  Uonth*'  Boffenr ' 

ii.i„i.u. uHbaTefoondtobebeneflda 

o  doubt  he  would  aooi 
lanent  reUef.    By   th' 

.„ ._  ...»  homcBopaOie  mwUdnea- vit. 

nnz  vomica  and  fnl|Anr,  which  ma;  be  obtalnei 
tram  afanort  anr  drngglst,  and  a  dose  (one  drao  e 
UDctoM  In  a  taDleepoonfnl  ofwalei',  ottwopnoles 
In  alttmation  three  or  four  times  s  day,  I  feel  cDn 
fldent  h«  would  socn  find  the  benefit  of  *o  doing 
I  have  fonnd  that  confined  bowels  are,  if  aptly  ac 
•  tadtfnl  tonne  of  pflee,  and  perhapa  mote  so  tbn 
being  faeqnentl;  nleaaed.  To  prevent  oostiveneat 
I  have  been,  tot  Oie  last  12  yearn,  in  the  habit  c 
taking  a  ^ece  twice  a  d>;  ol  perUii,  a  Kirt  c 
breafaade  tram  brown  flonr  ana  treacle,  general! 
■Mr  bnaktatt  and  for  toppCT,  and  haU-mnt  c 
iMrm  water  on  the  lattetoc^loD.  By  thvsdietin 
one**  self,  the  bowela  are  kept  In  (neb  a  conditio: 
ts  to  prevent  the  recnrrenoe  of  [dlee  after  a  nu 
has  be«Q  effected  by  the  medldnea.  Ifatanytlmi 
tiumi^  neglecting  the  bowels,  there  shonld  be 
nonmnoe  ol  plue,  the  same  medidnea  alwaj 
Mwwer  again  in  m;own  ease.  The  interval*  < 
time  between  Oie  doeee  ehonld  alwaya  be  lengthene 
H  fanptoveuent  take*  place,  tilt  arentnally  one  fine 
ha  can  do  without  them.  J.  H.  H. 

[77061.1 —Pilea. -This  troublaeome  eomplaii 
am  be  due  to  a  variety  ol  oanaea,  and  occur  1 
diSereot  form*,  ooueqnentl;  it  is  quite  Impoaslbl 
to  give  dlrecbona  for  the  cure  of  all  case*.  Tt 
Twy  beet  coon*  a  "A  Sis  Month*' Sufferer"  ca 
take  is  to  obtain  advice  from  aome  homojDpath 
doctor,  who  will  in  tU  probaUlity  prcaorib*  tt 
local  eppliostlon  of  "Hamamelia"  io  oonjunctic 
with  other  upropilftte  measim*.  I  have  no  fell 
In  homcMpuhio  tratment  generally  ;  bnt  I  hai 
good  reason  to  know  that  this  partianlar  remedy 
mo«t  efBoadona  in  case*  of  pjla*,  white  the  "ga 
and  oplom  ointoMot"  relied  upon  by  ordinal 
doctor*  ha*  no  ontatjve  infloenoe  whatever, 


[7T0B6.1— aaa-Bn«lnB.— A  Biaschop,  Sin.  bore 
jid  fin.  atmke,  will  give  about  halt  man-power ; 
an  be  worked  by  oil,  by  vaporieing  the  ou — I.e., 
nixing  it  with  hot  air  before  it  entma  tha  cylinder. 
rhe  preaanre  at  time  of  firing  would  be  about  fiolb., 
mdat  exhaoat  from  151b.  to  301b.  The  tonitioi 
ralve  abould  open  whai  [riston  has  travelled  about 
ma-third  of  ita  stroks.  The  simplest  and  beet 
latves  are  spindle  or  mnahroom  valvea ;  tor  ignition 
ralve  DBS  a  limple  fiap.  A  Biaaohop  engine,  Sin. 
lore  and  4iD.  atnika,  will  drive  a  Mwing-matiimi 
veil. 

Hunmenmith.  J.  Sou.. 

[77087.1— Boiler  .—Try  potting  a  pound  ol  sol. 
}hate  of  lime  io  your  fesd-watar  ;  this  wOl  torn 
u  artificial  aoale,  and  so  coat  the  inside  of  yoni 
wiler.  Perh^M,  however,  yoor  feed-water  ia  acid 
[f  you  will  post  me  a  medicioe-bottle  fall,  I  wil 
«I1  you  it  this  i*  ao. 

23,  Hilla-ioad,  Cambridge.  C.  G.  MooB. 

[77100.1— Propoaed  Arm»tare  tbr  BlaatrO' 

Uotor.-Iltbeiim  b«  left  on,  the  aimatnre  iril 
lot  work  tt  all,  **  it  will  be  nugnetiodl;  ahott' 
aicuited.  It  will  be  better  to  oonnect  op  the  coil 
if  the  four  apoke*,  u  in  tha  Oramme  ring.  Ba 
^e  "  apoke  "  form  is  a  bad  form,  vei;  wastatol 
It  hits  oeen  Ued  and  foond  wanting  in  the  oil 


deal  hMia-power  i*  generally  known 
-in  other  woids,  it  takes  746  watt*  to  raiaa  3S,0ailfc 
ft.  in  one  minute.  Si  your  statemeait  tiaut  t 
;OHJ'.  motor  being  fitted  into  a  car  that  m 
isnall;  drawn  by  two  bones,  I  think  it  is  dtfavk 
niapnnt  or  a  miata^t  on  your  part. 

Jocx  Beibh. 
[77111.J— Bleotrio  Horeo-Power  .-These  iav ; 
'Mlambjgalty  about thia  term,  an;  ntorethanbiij 
ithers mentitmed,  •xeapt  "nominal"  H.P.,  wU4j 
la*  no  meaning  at  all  01  any  valoe.  A  huiae  uueri  . 
s  a  supply  of  energy  at  the  rate  of  33,D00ttJb.  jm  ' 
ninnte;  Indicated  H.P.  ia  that  available  in  «•  ! 
iTlinder;  while  brake  H.P.  i*  that  remain^h  ; 


iviUable  to  prodi , -. 

slactile  dieuit  after  the  loaa  by  oonveraon  ia  tl 
Ivoomo,  varying  with  the  eAdencT  of  .M 
Machine.  Th«3ss,  an  electrical  H.P.  is»<« 
ji  queatians  1  and  3,  a  "oorrent"  at  all,  bat  iM 
rent  x  B.U.F.,  that  ia  to  say,  Tolt-ampi^j| 
theae  two  oomponenta  ma;  vary  to  an;  ■•■ 
[nveisely  to  each  otlter.  Bm 

[77lll.]-BlMtrio  Horse  -  Power.- Ifo^^ 
H.P.  meiely  means  a  oartain  liie  of  en^na,  Mi| 
■iie  diffen  with  maksc.  Indicated  H.P.  tatimWU 
power  developed  by  the  steam  in  tha  17IUM 
Brake  H.P.  means  the  power  available  at  dmh 
and  Is  the  tine  test  id  ue  actual  powai.  U  am 
nloalated  by  one  standard  33,00aiUb.  (1)  fH 
neceaiarily,  in  all  probability  leaa ;  how  maafcpf' 
dapaDds  on  efflmancy  ol  druamo.  (2}  Not  iMVl! 
■anl;,  probably  mom  ;  how  much  depends  a 
effiebmoy  of  motor.  (3)  Ye*;  though  an  dirfA 
H.P.  is  geoeially  oonaideied  aa  746  watt*,  wm4 
may  be  746  amp*,  at  I  volt,  or  1  amp.  at  746  «dfc 
or  Buch  number*  of  each  aa  win  give  a  pndarttf) 
746  when  multiplied  together.         B.  C.  BolU  \i 


[7TI01.}-Photovniplila.— I  think  that  "Phra' 
haaproducad  b  "raveiBal  of  the  image "  througl 
[>ver-e^osure.  At  d.  601  of  the  J3.  J.  Fhotograpfii 
Almaivw  he  will  find  a  theory  of  the  ohemioa 
pTooeea  propounded  by  Mr.  Herbert  8.  Dtalnaa. 

Plymouth.  B.80. 

[77102.]  —  Bleotrioal  Deoompoeltlon.- On 
coulomb  (J)  deeompMea  -00146  grain*  of  watea 
and  (a)  Ubaiatea  '0113  oobdc  Indie*  of  mixed  ga* 
make  yonr  own  oaloDlaUon*.  (i)  Yea,  qoanU^  0 
gaa  would  vary  with  altaratian*  of  tempttatare  am 
preeauie,  owing  to  axpaniion  and  oontracHon  c 
ga* ;  variation*  In  ipactno  gvafl^  ol  MiotloB  wont 
only  vary  current,  and  yon  *a;lhi(  la  to  be  kep 
constant.  The  quantitiea  given  above  are  conec 
for  a  temperature  ol  32*  F.,  and  under  normi 
preaauie.  B.  C.  BoTL£. 

[T7103.1  —  Bleotrlool  Deoompaaltion.  —  (a 
One  coulomb  paning  throogh  water  (acidulated 
will  liberate  '11S8do.  of  H,  and  -0579  0.0.  of  0,  e 
'lT37oc.  of  the  mixed  gaaea;  *o  moltipl;  b 
1,000,000  aod  Tou  have  anavrer.  Ifi)  1,000,00 
contombs  will  decompoae  a  trifle  over  9gtm.  c 
water  (call  it  9gim.,  Igim.  ol  H  and  Bgrm.  of  O; 
(c)  No  ;  the  quantitiea  are  fixed  and  nmuterable. 

Sheffield.  J.  T.  S.  (A.U.I.E.E.) 

[77105.]— Difference     in     Bead*.- Fiobebl 
there  la  little  diSarenoe,  it  sny,  between  male  an 
female  heada,  except  the  relative  diffannoe  in  aiz 
and  weight,  owing  to  the  male  being  naually  talli 
and  heavier  than  ue  lemale.    For  my  own  part 
have  not  obierved  any  other  differsace  than  thii 
and  I  am  not  aware  of  any  book  where  an;  "  genen 
diSerenoes"  are  given- 
Plymouth.  B.Sc. 
[77ia8.]-Kaffnet.— Itia  immaterial  which  ton 
of  contact -breaker  yon  make  uaa  of  for  yoor  coil. 
A,  G,  B. 
77103.]  — ll>cnet.-8nuat   coat,^ane;  lar) 


_j  mechanical  unit  ot  poi 

TBluatile  quadruped  we  oall  a  horse.  Yooaiei 
J,  ^  nnlta  of  work  done  per  mionta  .  ,^|^ 
"^                         3«,000 
Now,  in  electrldtv  the  watt  i*  the  onlt  ot 
and  IS  equal  to  ID-'  O.G.8.  unit*  of  poi 
other  w^s,  the  rate  of   dcring    w<^ 
empire  passe*  through  an  ohm,  and  Ii 
1  per  second,  or  a  joule  par  aeooad 
Waf  


HJ.) 


EC  _ 


coL, 


I,  drcait. 


B.  C.  BOTLE. 


or,  in  dmple  languige,  volts  x  by  ampirea 
and  746  watts  -  IH.P.     Example  :  An  is 


-  3,200  watts,  ^  -  4JH.P.  Say,  S3..V.m^ 
SheiBeld.  J.  T.  S.  CA.1I.I.E.K}^ 

[77113.]-BaBe  KaBUeb  Ooncertlu.— A|f| 
Keith,  Prowse,  and  Co..  4B,  Cheapside.  BiA 
[77113.]-a*i»  O^*r*itot.— An  engt*vfag  I 
quta  onneceeeary.  The  position  ot  the  t^aiaaa 
important,  the  inlet  and  outlet  should  be  oa  fti  * 
posalble  from  eadi  oDiei.  The  soreeosof  ooM 
wooUen,  M  other  material  maybe  placed  aays^ 
so  thai  Uie  air  blown  in  will  pass  over  the  soilHa 
they  may  be  arranged  in  dozens  ot  wave,  <r  mA  W 
ranged  at  all,  and  tor  small  powers  the  reenlt.iil 
be  eqnall;  good.  W- 

[771U] -Home- Brewed  Ale.— I prewneM 
have  learned  the  A  B  C  ot  the  art.  Ttmre  is  no  In 
against  brewing  tor  home  uae,  hot  its  aale  reqniM 
a  license ;  the  malt  and  hops  have  already  bM 
taxed  before  ooming  into  your  hands.  Boalll 
bails;  with  the  addition  ot  molassss  or  soger,  iril 
the  addition  of  oentiui,  chiretta,  or,  it  piefevaM 
hope,  are  good  logredienta.  I  used  to  make  U 
own  coaling  and  muh-tabe  from  aound  oak  ca^ 
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Aonny  of  OtOyVfaU,"  jnibllihed  Ion 
laaliton  ud  Wilgbt,  Fatvmoitar-KiK 
nuta  putionUn,  wjth  Ulnitntlaiu,  c 
jwnphsnMlLa.  A  vary  pnotiral  pamphli 
tnutioni   ha   Brewing  Qood  Porter  in 

utdwithoat  Malt,"  t^  Fuh«r  and  Sot 
1,  IiondOQ,  N.E.  Eos. 

)— Hftmo-brewsd  Ale.— Id  uuirBr  t 
',  hoiiie-bnwed  ale  oaa  tie  pTadncsd  utli 
Anj  ou  may  become  tda  own  brews 
■  anj  quantity  if  he  compUee  with  th 
Solatioii*.  Ttia  Uotiua  dependi  oa  th 
atal  ol  home  and  premiaea.  If  rental  I 
noliaeoaaiinqiurad.  Baatal  £8,  not  ex 
;iO,lioBnea  t*.  pa  aanom:  £1.0,  not  ax 
;iS  fb.  pez  asiiDm;  oter  £16,  lioeose  ii 
n,  ud  Gb  3d.  duly  on  sTery  barrel  pro 
itandard  gntTity  55".    If  intvidiog  breire 

Sxsua  offioar  ia  hie  looality  he  will  gi* 
tematiOD,  and  dui  geatlsman  But  b 
f  intiDtiaa  to  brew,  Tbme  are  mtwi 
hnwing.  "The  Theory  and  Pragtioe  o 
BiewiDB,"  by  Frank  PanUmsr,  prio 
aiUuh^brF.  W.I.jon.Jin!,Hr>,'  Jouma 
SMtcheap   Baildingj,  Loodi " 


Sin.  diameter,  aolder  a'wiis  or  terminal  at  c 
and  well  oleauM  the  interior.  Stand  one  end  c 
the  cylinder  on  a  wall-gnuuad  abeet  of  glan,  an 
neap  und  around  the  exterior.  Then  pour  eom 
melted  pitch  Into  the  cylinder  until  you  get  a  lay* 
abont  iln.  tbiek  at  the  luttom.  When  ttaii  ii  eon 
take  the  qrlindar  off  the  glan.  It  has  now  to  I 
lined  with  the  exalting  miitnre,  the  oompositton  c 
which  iiufollowe:  SalammonUo,  2  parts  ;  eblocid 
of  lino,  2  parts  :  plaater  of  Paha,  6  parte  ;  water, 
parte,  to  which  ia  added  a  little  leee  than  2  parte  c 
flour.  These  are  to  be  watl  mixed  together  an 
poured  Into  the  oyllnder;  bat  flnit  insert  a  ;well 
greaaed  wooden  core,  about  l}[n.  diameter  by  Sir 
long,  and  pour  the  mixture  aronnd  this.  When  i 
u  eet,  yea  will  have  the  lining  abont  |in.  thick  a1 
lonnd.    Take  out  the  oore.    The  carbon  plate  mm 

■ ■■'"-    '-Hin.V 

XI  take 


a  Teasel  containing  water.  When  I  oied  bat- 
LEnes  for  plating  end  gilding,  my  way  of  learine 
thebatter;  jarsandpotoospotawaa  to  emp^  aci£ 
into  their  reapectiTe  jDgi,  linae  out  pota,  fill  ponnie 
pot  with  water,  ataud  m  onter  cell,  and  fill  thii  up 
with  water.  lu  this  manner  I  had  alwiya  good  and 
daao  «11b  wheoever  leqnired.  Thii  was  done  at 
the  end  of  each  day's  work. 

S.  H.  BoNtrav,  EUctroplater,  &c. 
[77133.1  —  Wftterprooflnw    I,o»tli«.  —  My 
opinion  of  the  proceaa  yon  mention  ii  that  the  leathec 
would  be  hardened  thereby  and  caoied  to  crack. 
A.  £.  B. 
[77123.3— W«teiprooflaBl.eatlMr.— The  Boln- 


nit  to 


Sal  ammoniac,  2  parti;  chloride  of  zino,  Jth  of 

part;  and  as  den^ariaing  agenti,  7  parte  of  pnlrer 

ued  oarbOD  with  6  parte  of  pnlTerued  paimidB  o 

ntennli  he  will  ™iiii;"'     ""fg™"*-    Mix  then  lo^AtMr  with  *  part*  o 

1  »>»  hi— .(....I.  .'j  „.     water, n  at  to  forma  ■nm-aolld,  and  packirouui 


ojUnder,   and   leal  Dp  with  mdted   pitch.    . 
temiinal to  carbon,  and  your  cell  iaoompleti 
should  like  to  hear  how  you  get  on  with  it.     I  ina 
be  pleased   to   giTo   »ou   any   further  paitioula: 
regarding  the  "diy  cell."    See  my  addrsaa  in  tk 
lale  Column.  Jos.  B.  McNajuoa. 

[77124.1— H«rM-?owar.—Friotion   ol    tubs  • 


do  my  utokoet  to  give  him  ilmple  uid  con 
oHone;  bntif hewantiaioieDtillcartiab 
g,  lome  abler  p«a  than  mine  bad  bette 
Eud,  or  atndy  abore  by  Frank  Janlkuai 
oaideted  one  of  the  leading  lights  of  thi 
.  I  am  afraid  an  article,  with  aketcliea 
«llp  toomuehipaoeof  "E.  M." 

'  PaaonoAL  Bbxwsb. 
mil,  if  ■■  Practical  Breirer  "  would  oblige 


[77133.]  —  Watarproofinr  Lea.thar.  —  The 
ledpe  referred  to  by  "Archer"  appears  o;i  p.  Ill 
(which  he  might  have  mentionedl,  and  nndoubtcdiy 
means  parte  by  weight;  but  the  water  is  there 
given  as  1,'2I)0  parts— not  1-200,  whicb  ia  an 
absurdity  in  figures.  Soak  the  leather  or  skim  In 
the  solution,  and  try.  JusiK. 


— Ooadenaatloi The  cause  of  thii  i 

Bee  in  tem^eratora  between  the  inner  im 
■nd  I  avoid  it  by  keeping  my  window 
tknUy  to  tbe  extent  of  lio.  Note  mj 
[■sting  my  windows  o^  is  not  the  pr» 
[  condensation,  but  in  furtherance  o: 
■Hh,  and  I  can  reoonunend  it  to  "Biles 

thai  ground  also. 

*»-  B.So. 

— Oon  Jenaatlon.— I  think  "EUeemera' 
nran  towards  the  arabitaat  of  his  bouse 

and  aia  of  the  wisdom  le  a  matter  a: 
.  whatarer  tk^  diapa,  oondemtloD,  it 
lar,  will  take  place  upon  them :  and  thi 
of  the  roof  wiHild  have  T«iy  little,  if  any, 
ipim  thi*  fact,  either  prcmotlTa  or  are- 
na only  lemedr  I  ean  loggiat  ia  ttial 
r  dwpkeepera— nx.,  to  aUehtTy  open  thi 
'  fuBgfat  when  the  gas  IsUt. 

A.  B.  B. 
— OaadanMtlon  on  Wlndowa.- Thii 
oeeoT  in  a  new  house,  and  the  condensa- 
te.   Any  onteide  alteralioa  will  make  nc 

Bad  "  BlUMuera  "  may  be  plMaed  to  tec 
oi  oomplainiiig.  It  it  the  moiatnn 
^boin  tlu  wat  walla  and  ceiling  of  tlu 

it  will  itop  when  the  walla  and  oeUIu 
[  htm  rwmtlT  buUt  an  addition  to  mi 
L  ftv  thrae  Boath*  after  the  work  was 
wahad  to  keep  thlok  bundlaa  of  towdi 
dow  aiUa  and  ohanga  tbem  frequently,  al 
daitr, after  about  two  monflu  orfiwa 
[  now  tha  ooudansatloH  has  ptactiaall; 
IS  plaater  being  dry.  9H). 

_ata*in  lATUuih.- Yon  avidaitfly  do 
■hat  tan  knota  mean.    Such  a  spaed  ii 

impoasiUa  for  a  boat  tha  langUi  tod 
Mmaly,  121tL-to  attain.     If  yon  are 

fin  mUa  out  of  bar  per  hooT,  it  will  be 
Bit  of  aamallnirBda.  HoweTer.it  you 
ls«d  t»  pnl  ataam  Into  anoh  a  email  boat, 
M  H  know  if  yon  are  going  to  baTi 
addla  or  two  the  stia  you  name.  But 
•cnw  f  Joes  fiixHia, 

-Oold  Ifah.- 1  can  remember  an  oma- 
«  in  the  pleanre -grounds  of  an  aatate 
Ion,  whsze  eot  schoolmatee  lived,  who 
■el  M  to  catch  Uiem  with  a  baited  hook, 

i,  tliay  are  not  ao  Tery  tender,  ae  tome 
iKfna.  Vary  &«dt  brs«d-mnmt>a  are  the 
aul  food ;  bat  I  tUnk  they  are  equally 
t  insects,  andi  oa  blood-worms,  maggots, 
apid  bsots  of  clean  wiate-water  adjoln- 
»  would  make  nice  preserves  for  tboe 
,  na  theae  reaervoln  never  freeze, 

Eos. 
-Flrwhaal    for   Dynamo.— A   2Sin. 
njgbiog  3Dtb.   to   40tb.,  will   driTe  it 

S.  Bottoms. 
-DiT  Bnttery.— Al  Tou  do  not  wish 
•d  to  baek  nnmbaie,  I  can  only  advise 
T  my  "Qude  to  Electric  Lighting," 
it  paga  It  jon  will  find  full  instmetiom 
diy  oaUi.  S.  BorroNs. 

-DfT  BattoiT.— Ton  oannot  do  better 
I  np  tt>*  fiiUowlag  "drr  cell,"  Uie 
I    ^1*  an   cnbon   and   zinc.    The 


[77125.]— Voltalo  Aro.— I  haTe  heard  the  ooi 
tnuy  to  your  atatement,  that  a  voltaic  arc  can  1 
in  hydrogen   gia.    In  the  pieparition  i 


leather,  I  imagina,  it  ahould  he  steeped ;  .. 

should  be  ooatod  on  one  side — uae  weight  for  all — 
mil  in  any  eartheaiwaM  dish  or  woo^n  Tat,  aoak 
in  the  dad,  and  then  axpoee  to  I^ht  Aator  nliat 
will  be  the  aflacta,  try  tor  youiielf  :  you  can  hardly 
ezpeot  us  to  eiparimentOQ  yonracDonnt. 

PlymoDth.  B.  Sc. 

[77137.]— Hrdranllc. —Boil  the  water  for  about 
ten  minutes  to  remove  the  air  from  it,  and  fill  youi 
pipes  with  it  when  it  is  oold.  999. 


acetylene  (CHi),  &e  etectiio  a; 


is  ^wed  t   . 

. , bydrogen  gaa.    By  this  mean 

thi*  organic  compound,  acetylene  (CH,).  Is  formed 
F.  W.  Boots. 


n  halt  an  Inch.    Bnmar; 
catcbea  to  St  the  latch,  ca 

ongera.  "■ 


IS  you  lutTe  not  claimed 


cannot  ho 

part  of  your  InTentfon. 

[77I2e.]-Pnt«ntLnw.— I  do  not  see  how  any. 
ana  can  daim  a  monopoly  of  a  "flat  bar  and  i 
firing  clip  "  ;  bnt  dadaion*  in  patent  oasea  lotel] 
UTe  been  so  peooliar  that  it  ia  imposaibla  to  saj 
what  can  be  held  and  what  cannot.  It  the  effi.< 
dency  of  a  m«jliin»  or  what-not  depended  on  s 
"  flat  bar  and  a  aprins  clip,"  then  their  nee  in  the 

leoial  conaaoliDt  would  no  doubt  totm  part  of  the 


W.  H.  J. 


patent ;  but  when  yon  ooma  to  luch  details  _  ^,m; 
the  soundcat  patent  la  that  whii:^  I*  mpportad  bj 
tha  longest  puree.  Saul.  IUt. 

[77127.]— Indnotlon  OoU,— Aa  you  have  onn- 
naeted  the  primary  to  tha  saoondary,  the  coil,  tiow. 
arer  welt  nude  Id  other  reapeota,  will  not  work 
rha  two  coila  mmt  be  absolutely  and  entirely  dia- 
tinct  and  insulated  the  one  from  the  other.  Bead 
ny  book,  "Eleotrical  Instrumaut  Making  foi 
&mateura,"  and  then  you  will  know  all  about  it. 
9.  BoTTom. 
_  _  _  erlub 
loiycya  , 

Sa  T»t  large  enough  for  the  purpose  V  Coo- 
le  information  may  be  founa  in  recent  back 
lumber*,   S.  BoBsai  BoiraxT,  Eleotroplater,  &c. 

[77129.]— SUvarinK  Copper  Tnbea.— It  the 
tnbea  require  a  good  coat  of  silver  they  had  battel 
le  done  l>y  the  Mttery  prooeia ;  but  it  a  mere  wadi 
vill  do,  that  oan  bo  put  on  by  wiping  over  with  s 
lilTering  eolation  after  thoroughly  deaniog  the 
ubet.  B.  M. 

[77130.]— Battarlea.— Keep  the  pots  in  water; 
hat  will  put  an  end  to  yonr  troublaa  with  them. 

It.    C.    KOYLE. 

[T7130.]-Bktter)r  Oella.— The  porous  oalls  of 
lOtleriee  must  be  kept  in  water  when  not  ia  use. 
:i  this  is  not  done,  the  salts  remaiuing  in  the  pores 
ivill  cryatalliae,  and  flake  or  break  np  the  cells. 
Tno9.  Flbtciisb. 
[7713U,]— Batter  tea.-The  eflLorescence  on  your 
>oroUB  potsia  partly  sulphate  of  zinc  (formed  by  the 
iction  ot  the  aulphutic  add  on  the  zinc}  and  partly 
ulphate  of  alumina  formed  by  the  action  of  tUe 
nliihuric  ooid  on  the  alumina  of  the  poroua  aaila 
hemselvee.  Tha  nitric  acid  seems  to  favour  Ihia 
lisintegration.  S.  Bottohg. 

[77130.]— Bntterios.-You  should  not  merely 
raah  your  cells  when  dona  with,  but  soak  them 
I  water.  The  white  aubstanoe  is  sulphate  of  zinc, 
rhich  is  vary  deatrnctiTsto  the  porous  pota  in  which 
;  crystallisss :  the  action  ia  similar  to  the  burtCing 
t  water  pipea  l>y  froat.  Why  not  leave  tbs  note 
J  water  until  they  are  next  required  f     A.  E.  B. 


[77139-]^aa«-OTan.— It  i*  a  wonder  to  me  that 
your  gas-]eta  will  act  at  all,  emotherad  up  in  a 
range-OTcn.  An  ordinary  gas-oven  is  open  at  the 
bottom  ;  bat,  aa  heated  air  ascends,  tha  loea  ot  heat 

I*  not  very  great.    *"*^ -" *--  --■—■-  --- 

beat  wa^ed,  but  s 

whic^  are  liable  tt 

Yonr  remedy  ia  greater  bottom  ventilation,  keeping 

the  row  ot  jets  near  the  bottom  ot  the  OTen. 

A.E,  B. 

[7713iJ.]— Oa«*0TWi.— Your  otcd  ia,  I  preanma, 

[3loae  your  Tent  at  the  top  and  pnt  u  at  Iha  bottom, 
giving  it  {denty  of  air,  and  then  try  it.  If  it  doaa 
not  answer,  your  atmospbario  bncner  ia,  perhapi, 
jiving  yon  too  modi  gaa;  or  you  hava  nuue  yonr 
■ntranca  tor  the  atmosidiarlo  gaa  directly  on  to  tha 
»ibe  near  tha  door,  ud  wbn  yon  dtnt  the  doov 
pou  oauae  a  nurraut  ot  air  to  pasa  between  the  bell- 
nouth,  which  cauaes  the  gaa  to  dlvett  from  its 
uurae  for  an  inatut,  oiKsaaueatly-tiuae  bonun 
lear  to  the  door  are  dapriTed  ot  na  and  go  out, 
'itnj  your  tuba  from  the  atmospliede  «o«k  to  abont 
lalf-way  into  the  oven,  and  thsai  oonnaot  to  youi 
lomer-tube,  which  will  have  to  be  lealed  at  both 
mda,  then  you  willgatyonrgaaequalljdiitribated, 
md  will  have  a  anpply  of  gaa  in  the  axtia  tube  to 
lupidy  the  bumer-tnba  while  in  tha  aot  ol  closinc 
he  door.  The  oaoaa  ol  it  flaming  is  that  yon  have 
[ot  your  flnt  burner  too  near  tha  atmcnbaric  bell- 
nonth,  whleb  causes  It  to  fire  it.  If  yon  don't 
rant  to  alter  your  tnbea,  the  beat  thing  you  oon  d» 
s  to  stop  theiflrat  two  holes  up. 

'Ciuui  SumxBSOit. 
[77139.]— Oaa- OTen.— -When  burning  gatinan 
iven,  two  tbinga  an  requiata.  First,  thm  must 
»  a  fairly  abundant  snpfdy  ol  air  enter  tha  oven  at 
k  low  point  to  fumieh  the  oxygen  needed  lor  com- 
lustion.  An  ordinary  gaa* atove  oven  ia  commonly 
lottomlei*.  With  a  range  ovan  it  would  be  well  to 
ut  liin.  off  the  bottom  edge  of  the  oven  door,  or 
irovida  some  equallT  elfi.aaciom  meam  for  air  to 
Lave  free  ingress  to  the  oven.  Secondly,  there  most 
•e  full  and  free  ventilation  at  the  top  of  the  oven, 
lot  only  to  take  away  odours,  steam,  &c.,  but  aim 
a  take  away  the  products  of  combuitiou  from  tha 
;ai-buruers.  These  hot  products  rise  to  the  top  of 
he  oven,  end  the  outlet  must  be  placed  there.  This 
uUet  must  be  ol  fair  size,  for  unless  the  products 
avB  free  escape,  we  cannot  eipeot  fresh  air  to 
nter  below.  Iq  other  words,  air  will  not  force  its 
ray  into  the  oren  ;  lie  inflow  will  be  governed  by 
lie  outflow  ot  other  gasea.  Both  these featnree  an 
loat  eeseatial  in  gaa-ovens,  and  without  them  sue- 
aaa  cannot  be  relied  upon  at  all.  I  judge  "Apollo" 
I  using  atmospheric  bnmara.  In  Uiie  case  the  air* 
ulba  or  mixing  chamber*  ahould  be  ontdd*  the 
van,  not  inside,  Molxch. 

[77111.]— Noise  from  Kxhauat  flteam.— A 
!w  Tsare  ego  we  put  down  a  high-speed  engine 
ir  electric  lighting,  the  exhaust  from  which  was 
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LATEEWORK    TOR     AKATETTBS.* 
-XIV. 

(CMtUnutd/roMpagt  73.) 
ThB  BoimliiE  UAndral  Iiktlte. 

IT  ia  not  expected  that  readen  would  find 
_  great  pleMste  in  haTing  brought  under 
tteir   notioa   all   TaiwtieB  ol  tlie  raiuUDg 


ita  conatniotion.  A  good  ruuntng  mandrel 
lathe  ia  the  chief  machine  in  a  workshop; 
tlje  others  are  but  acoeasoriea,  ao  to  apeu. 
It  ia,  therefore,  on  the  former  that  attrition 
should  be  more  particularly  directed. 

Before  comm«iicing  to  make  his  lathe  an 
amateur  should  determine  the  uses  to  which 
he  deaiiea  to  put  it.  Shall  it  be  simplr  a 
running  mandrel  lathe  ':  Shall  reservation 
be  made  for  adding  those  ports  which  may 
replaoe  the  engine -turning  lathe?  Is  it 
mahed  to  mount  an  oTol-tumuig  chuck  on 
it  ?  Shall  it  be  provided  with  guidea  in- 
tended  for  making  twisted  columns  ?  In 
either  oase  acme  peculiar  modifioationa  are 
required  in  the  method  of  construction. 


works  of  ii 

that  both  on  a  heavy  lathe,  a«  on  a  light 
one,  the  driving  force  which  ia  transmitted 
by  die  workman,  is  a  constant  force,  and  it . 
is  better  that  this  force  should  fall  on  the 
tool's  edge,  and  be  absorbed  in  overcoming 
the  resistance  this  meets  with,  than  be  spent 
in  giving  motion  to  the  lathe. 

A  lathe  mounted  in  the  way  about  to  be 
indicated  ofiers  numberleaa  advantagea. 
The  first  and  moat  important  is  ita  capacity  ot 
being  driven  by  the  univeraal  wlieel;  for 
this  it  auffioes  to  fit  an  iron  arm  on  tlis 
square  reserved  at  the  tail  end  of  the 
mandrel,  and  to  fix  it  there  by  a  nut ;  or  a 


Fig  176 


u^oiu 


Fig  181, 
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Those  whoae  fortunes  allow  large  outlaya, 
and  who  have  large  workshops,  may  pro- 
cure for  themselves  a  lathe  appropriate  to 
each  of  these  methods  of  turning ;  otnera  will 
prefer  a  single  lathe  on  which  they  can 
acoomplish  aU  that  can  be  done  on  the  vari- 
ous special  lathes.  Appesronoe  will  perhaps 
suffer,  but  the  facility  in  working  will  be 
very  nearly  the  same.  A  description  of  the 
simple  lathe  will  therefore  be  given,  and 
those  changes  which  are  usefuUy  made  to 
appropriate  it  tor  special  work  will  be  given 
after  words. 

The  heavy  lather  used  formerly  are  wisely 


Sulley  may  be  used  instead,  baring  «  hols 
ored  near  ita  circumference  large  enrng^li 
to  take  the  pin  of  the  driving-arm.  Tma 
last  method  la  leas  simple,  but  it  haa  the 
advantage  of  providing  a  polishing  wheel,  if 
this  is  wished  for.  This  polishing  wheel  ia  a 
disc  ot  walnut  or  other  wood  soaked  in  oil 
and  charged  with  emery.  Some  partiaulara 
o(  it  will  be  found  later.  It  should  be  under- 
stood that  this  method  of  putting  a  lathe  in 
motion  is  very  valuable.  The  endless  band 
does  not  atretch,  and  the  mandrel  revolves, 
smoothly  in  its  bearings  without  straining 
them.    When   it    ia    desired    to    alter  the 
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manner  of  turning,  the  headstock  has  only 
to  be  removed  and  another  substituted. 
Supplementary  screw  guides,  sleeves  forming 
paUem  for  engine  turning,  and  other  similar 
pieces,  the  descriptions  of  which  are  given  a 
few  chapters  further  on,  are  placed  on  this 
mandrel  with  the  greatest  facihty. 

The  Traversing  Mandrel. 

It  is  advised  that  the  mandrel  be  from 
Tin.  to  9in.  long.  This  medium  length  is 
mostly  used  because  it  suffices  for  the 
geneial  run  of  all  kinds  of  work.  Very 
pre^  vases  of  from  4in.  to  oin.  in  diameter 
nave  been  made  on  mandrels  of  6in.  and 
even  5in.  Ions,  but  to  fix  a  definite  length 
9in.  may  be  <mosen. 

The  maudrel  will  be  forged  from  soft  steel 
without  cracks  or  fiawB.  Details  concerning 
the  process  of  forging  will  not  be  entered 
into  here.  An  inspection  of  the  illustration, 
"Fig.  170,  will  euide  the  workman  as  to  the 
shape  which  uiould  be  given  to  the  steel 
imckr  tile  hammer.  Two  princijpal  swell- 
ings will  be  made :  the  first  is  mtended  to 
form  the  shoulder  for  chucks  to  screw  against, 
the  second  to  form  the  reel. 

The  mandrel  is  centred,  set  true,  and 
turned  all  over  on  the  dead-centre  latiie  to 
the  dimensions  given  in  the  illustration.  It 
is  then  necessary  to  see  about  cutting  the 
screw  threads.  To  do  this,  proceed  as  fol- 
lows :  Ohuck  the  mandrel  by  the  plain  part 
before  forming  the  nose,  so  that  tiie  shoulder 
butts  properly  on  the  chuck,  and  the  mandrel 
turns  alwolutely  true.  When  making  a 
small  mandrel,  and  the  small  diameter  oi  its 
nose  mi^es  it  liable  to  become  loose  in  the 
chuck,  thread  the  maudrel-nose  by  means  of 
the  die-stock  with  a  screw  as  nearly  as  pos- 
sible like  that  it  is  intended  to  have.  And 
in  Uie  chuck  make  with  the  comb-chaser  a 
female  thread,  in  which  to  screw  the  threaded 
nose. 

With  the  mandrel  chucked  by  either  of 
these  methods,  tsLke  a  universal  boring  col- 
lar, or,  lacking  this,  a  wooden  collar,  which 
plaice  on  the  back  bearing  of  the  mandrel, 
near  to  the  small  shoulder,  so  as  to  prevent 
it  shaking,  which  the  length  of  the  mandrel 
would  not  fail  to  cause.  Having  oiled  the 
back  bearing,  the  turning  may  be  com- 
menced. 

It  will  be  convenient  to  first  make  per- 
fectly cylindrical,  and  to  weU  smooth  the 
swellings  intended  to  be  threaded.  After- 
wards, with  the  coarsest  comb.  No.  1,  com- 
mence to  trace  the  thread  on  the  first 
swelling,  having  first  lowered  the  stop-key 
and  brought  up  the  wooden  wedge  corre- 
sponding to  the  tlu'ead  rate  of  the  driving 
mandrel  which  it  is  wished  to  transmit  to 
the  new  mandrel.  When  this  thread  is 
traced  on  the  swelling,  take  a  lozenge  graver 
and  hollow  out  the  thread,  and  when  nearly 
finished  use  the  comb  chaser  to  complete  it. 
Care  must  be  taken  to  make  the  threads 
quite  sharp  and  full :  it  is  in  this  that  the 
beauty  of  the  work  lies.  Some  workmen,  to 
give  the  final  finish,  use  a  piece  of  wood  in 
which  they  impress  the  thread  of  the  man- 
drel, which  they  afterwards  moisten  with 
oil  and  charee  with  emery-powder.  With 
this  false  comb  they  obliterate  the  wavyness 
which  a  comb  often  leaves  on  the  thread. 
When  the  thread  is  done  it  is  further  tested 
with  callipers  to  insure  its  being  (juite  round 
and  parallel.  When  assured  of  its  correct- 
ness, repeat  the  operations  on  the  next 
thread,  and  so  on  to  the  last. 

Many  workmen  diminish  the  diameter  of 
each  screw-thread  by  the  depth  of  the  pre- 
ceding thread,  and  this  method  is  approved. 
Should  it  happen  that  the  flywheel  makes  a 
revolution  too  much,  when  one  is  engaged 
in  cutting  a  thread,  the  thread  which  fol- 
lowed would  not  then  risk  damaging  the 
wooden  wedge  oi  the  thread  being  used. 
There  are  metliods  of  guarding  agunst  this 
inconvenience  '  these  will  be  dealt  with  when 
speaking  Qf  ^^^   construction  of  the  back 


upright  of  the  headstock.  However,  as  one 
may  from  the  very  beginning  exempt  oneself 
from  all  ulterior  precautions,  it  is  well  to 
make  this  diminution  in  the  diameter  of  each 
screw-thread. 

When  all  the  thread  rates  are  screwed,  it 
only  remains  to  take  in  hand  the  thread  for 
the  pulley  nut,  the  thread  on  the  tail  end,  and 
the  one  on  the  mandrel  nose.  The  thread  for 
the  pulley  nut  is  made  with  the  finest,  or  next 
to  the  finest,  comb.  That  on  the  tail  end  is 
made  with  the  second  or  third  rate.  The 
nose  thread,  already  roughed  out  by  the  die- 
stock,  is  usually  the  same  rate  as  the  coarsest 
screw,  and  it  is  finished  when  the  mandrel  is 
running  in  its  own  bearings.  However,  if  it 
is  wished  to  do  so  at  once,  a  new  chuck  is 
turned,  in  which  the  tail  of  the  mandrel  is 
screwed,  the  front  bearing  is  put  in  the 
collar-plate,  which  previously  held  the  back 
bearing,  then  the  nose  is  turned  in  the  same 
way  as  already  adopted  in  making  the  thread 
on  the  tail  end. 

Finishing  the  Mandrel. 

For  finishing  the  mandrel,  two  methods 
are  followed.  Some  finish  their  mandrels 
entirely  on  the  running  mandrel  lathe, 
others  do  so  on  the  dead-centre  lathe.  If  the 
former  method  is  determined  upon,  it  is 
advised  that  the  right-hand  noppet  of  the 
dead-centre  lathe  be  used,  maMng  the  cone 
point  enter  the  countersink  in  the  end  of  the 
mandrel.  The  first  examination  to  be  made 
is  as  to  l^e  truth  of  the  bearings.  Test  this 
by  touching  lightly  with  one  finger,  and  by 
the  sense  of  touch  feel,  on  turning  the  work, 
if  it  is  quite  true.  Or  a  small  stnp  of  wood 
may  be  used,  listening  attentively  for  any 
interruption  in  the  sound  which  would  result 
from  the  friction  on  the  mandrel.  If  some 
pa^  is  found  to  be  not  true,  bring  the  T-rest 
as  near  to  the  work  as  possible,  and  with  a 
large  graver,  ground  quite  sharp,  make  true 
by  scraping  lightly  those  high  points  which 
are  out  of  round.  This  operation,  which 
workmen  call  planishing,  should  be  done 
very  carefully.  When  the  two  beaiings  are 
perfectly  round,  they  must  be  tested  with  the 
calipers,  running  these  from  right  to  left  and 
from  left  to  right,  so  as  to  be  assured  that 
the  bearings  have  neither  swellings  nor 
hollows.  If  any  of  these  are  foimd,  they 
are  removed  by  using  the  graver,  as  just 
said. 

When  the  necessary  degree  of  perfection 
has  been  attained  in  these  bearings,  a  die- 
stock,  provided  with  flat  leaden  dies,  may 
be  used  to  give  the  flnal  finish  and  still 
further  improve  the  accuracy.  The  lead 
dies  are  damped  with  oil  and  fed  with 
powdered  emery.  After  having  tightened 
the  lead  dies,  the  stock  is  twisted  round  and 
traversed  up  and  down  the  bearing.  In  this 
way  absolute  trueness  will  be  attained;  if 
the  bearing  be  otherwise,  it  would  be  felt 
by  the  ease  with  which  the  dies  would  slide 
over  the  scant  places,  and  the  stiffness  in 
passing  over  the  full  places.  Whilst  this 
occurs,  put  more  emery  and  oil  on  the  lead 
dies  and  tighten  the  clamping  screw ;  then 
pass  and  repass  the  diestock  until  all  uneven- 
ness  is  overcome,  and  the  dies  follow  a  uni- 
form course  at  all  parts  of  the  bearing.  Such 
cares  may  appear  suj^rfluous  to  many 
people ;  but  it  is  not  possible  to  take  too  much 
care  in  making  the  bearings  of  a  mandrel 
perfect,  because  a  defect  in  this  part  would 
entail  the  loss  of  all  the  time  and  trouble 
taken.  When  the  bearings  are  finished, 
wrap  them  in  oiled  paper,  and  bind  this  on 
with  string. 

Next  proceed  to  hollow  out  the  V-jjroove 
intended  to  take  the  stop-key.  For  this  pur- 
pose use  a  lozenge- sha^d  graver.  Com- 
mence by  marking  a  line  m  the  centre,  and 
enlarge  this  as  uie  grooving  proceeds  by 
turning  the  graver  to  the  right  and  to  the 
left,  keeping  the  bevel  below  and  the  point 
above.  Next  planish  with  a  point  tool ;  and 
should  any  roughness  remain,  remove  it  with 


a  small  slip  of  Turkey  or  other  oilstone^ 
shaped  to  suit  the  purpose.  This  V-groove 
must  be  geometrically  true,  because  the  least 
unevenness  would  show  itself  in  contact  with 
the  stop -key. 

After  finishing  these  three  points  of  con- 
tact— ^the  two  bearings  and  the  V-groove— 
great  care  is  taken  with  all  the  other  parts  of 
the  mandrel,  which,  as  has  already  been 
said,  should  be  perfectly  round  and  parallel 
in  all  its  thread  rates.  If  the  diameter  of  the 
thread  was  larger  at  its  commencement,  the 
wedge,  though  tight  at  the  beginning,  would 
at  the  end  leave  the  mandrel  to  shake,  and 
the  regularity  of  tlie  work  would  suffer  from 
this.  If  the  thread  was  not  exactly  true,  the 
mandrel  would  run  stiffly  when  the  full  part 
touched  the  wedge,  and  would  shake  when 
the  scant  part  came  round.  Therefore,  it  is 
repeated,  the  guide  threads  must  be  perfectly 
round  and  pe^iallel. 

Before  removing  the  mandrel  and  consider- 
ing it  entirely  finished,  see  that  the  back 
shoulder  is  not  too  large  to  allow  the  pulley 
as  well  as  its  nut  to  pass  over  it.  The  front 
shoulder  must  likewise  be  exapiined;  it 
should  be  perfectly  flat,  rather  inclined  to 
be  undercut  than  to  be  rounding.  A  slight 
undercut  would  do  no  harm,  but  a  swelling 
would  be  a  defect,  because  it  would  prevent 
the  circumference  of  the  shoulder  bearing  on 
the  chuck  screwed  on  the  nose,  and  this 
should  not  occur. 

Mouldings  should  not  be  made  on  the  back 
of  this  shoulder,  though  it  has  been  the 
fashion  to  do  so.  It  is  at  least  useless ;  dost 
and  dirt  collect  in  these  mouldings,  and  oil 
hardens  in  them.  It  is  better  to  make  the 
back  convex  in  shape,  as  shown  by  the 
drawing  Fig.  170  ;  tiiis  is  preferable  to- 
making  it  flat.  Also  care  must  be  taken  to 
round  off  the  sharp  comers  of  the  reel,  so 
that  these  do  not  cut  the  cord,  if  it  is  wished 
to  turn  with  a  pole. 

Afterwards  file  that  part  intended  to 
receive  the  pulley,  making  it  five  or  six- 
sided  and  very  true,  without  encroaching 
on  the  reel,  and  in  such  a  way  as  to  pre- 
serve the  angles  quite  sharp.  Tnen  file  th0> 
square,  whidi  immediately  follows  the  back 
shoulder,  also  with  true  sides  and  sharp 
angles.  Further  on  the  many  uses  for  whica 
this  is  intended  will  be  explamed. 

When  all  t^ese  preparations  are  made,  it 
is  advised  that  a  groove  be  made  with  thfr 
parting- tool  in  the  nose  just  at  the  base  of ' 
the  shoulder  so  as  to  remove  the  last  thready 
which  is  never  perfect,  and  sometimes  pre- 
vents the  work  screwed  on  the  nose  nom 
properly  butting  against  the  shoulder.  It 
would  be  well  to  repeat  the  same  operation 
on  the  thread  at  the  tail  end  immediately 
behind  the  square.  This  is  a  finish  eenerallf 
to  be  given  to  all  screws  made  on  uie  laths. 
By  this  process  what  is  commonly  called 
clearance  is  obtained,  and  also  closer  fittings* 
Thus  the  mandrel  will  be  completed. 

In  giving  all  these  details  it  has  not  beaik 
the  intention  that  the  amateur  should  make* 
his  first  experiments,  in  using  the  runni^ 
mandrel  laUie,  with  the  most  difficult  work 
to  be  turned.  However,  as  the  process  of 
tufning  a  mandrel  must  be  described  sooner 
or  later,  it  has  been  preferred  to  do  so  here" 
in  order  that  tiie  amateur  shall  be  properly 
informed  for  making  a  purchase  of  this  im- 
portant part  of  the  mthe,  if  he  does  not  fe^ 
equal  to  making  it  himself.  He  is  warned 
to  resist  the  persuasions  of  the  dealer  who, 
in  seeking  to  sell  him  a  defective  or  badly- 
proportioned  mandrel,  would  not  fail  to  tell 
him,  "  This  is  how  they  are  made ;  amateu» 
and  workmen  will  have  none  others^'* 

Seleotinsr  a  Second-hand  Kandrel. 
Headers  are  also  cautioned  against  second- 
hand mandrels ;  they  are  often  untrue  in 
their  collars.  When  buying  a  mandrel,  first 
ask  for  a  dead-centre  lathe ;  place  the 
mandrel  upon  it,  and  rotate  this,  to  be 
assured  that   it   is  not  bent  in  any  wvf. 
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Lfterwardfl  test  the  bearings  with  calipers, 
ee  that  Uie  reel  is  not  made  of  tin,  that  the 
crew-gaides  are  cleanly  out,  and  that  they 
le  leallY  of  steel.  Some  haye  been  found 
oade  of  bearing  metal,  but  which  were  sold 
^  steel.  It  also  happens  that  to  save  work 
ome  people  haye  threaded  the  screws  on  the 
nandrel  with  a  die-sto<^.  The  threads  are 
hen  liable  to  be  not  concentric  with  the 
searings,  which  is  a  great  defect.  The 
Bshion  is  to  make  long  thin  bearings ;  this 
nay  cause  greater  ease  in  the  running, 
lecause  the  motion  is  less,  but  this  has  been 
izaggerated.  When  the  bearings  are  tiiin, 
he  least  thing  is  sufficient  to  throw  the 
nandrel  out  of  true,  and  then  it  is  good 
mly  for  the  scrap-heap  and  the  headstock 
[or  the  fire,  as  it  is  very  difficult  to  find 
mother  mandrel  that  wul  properly  fit  it. 
!nie  proportions  giyen  in  the  drawing  are  the 
mean  of  the  old-fashioned  stoutness  and  the 
modiom  Blininess :  it  is  well  to  take  this  as  a 
fltuting  point.  A  surer  method  of  reducing 
frietion  will  be'  giyen  later  in  speaking  of  the 
beidstodk  of  this  lathe.  Long  bearings  are 
■ade  so  as  to  be  able  to  make  twisted 
oalamns  on  the  running  mandrel  lathe ;  this 
u  ei:oeptional  work,  and  should  not  be  con- 
•adnedftlie  rule.  By  leaving,  as  has  been 
^oie  in  the  model,  three  times  the  widtii  of 
^  poppet  bearing  as  the  length  of  the 
maoaiel  bearings,  it  will  be  also  possible  to 
mike  the  short  twists. 

Ihe  square  reserved  behind  the  back 
iihoqlder  will  serve  to  mount  sleeves,  on  each 
•ol  which  three  screw-threads  can  be  make,  as 
4>ilition8  to  the  five  on  the  mandrel.  AJso 
jeffc-handed  screws  may  be  so  placed,  as  well 
•18  raidee  for  engine-turning,  designs,  and  so 
muL  The  thread  on  the  tail  end  will  take 
the  clamping  nut,  and  also  serve  for  chucks, 
vkich  wul  be  mentioned  later. 

It  has  not  been  wished  to  complicate  the 
deseiipUon  of  this  mandrel;  otnerwise  it 
voala  have  been  stated  that  a  tubular 
mtadrel  offers  many  advantages,  and  the 
msthod  of  boring  it  would  have  been  given. 
Bat  this  would  have  taken  us  away  from  the 
■object  under' discussion.  Notwitnstanding, 
Hut  «nd  is  always  within  reach,  because  the 
DUidral  running  in  its  bearings  allows  this 
opmiion,  either  if  it  is  deci&d  to  bore  it 
rats  through;  or,  if  it  is  bored  to  the 
OBpth  of  an  mch  at  each  end.  In  the  latter, 
ibs  holfiB  should  be  threaded  with  a  comb- 
nrew  tool.  These  inside  threads  will  serve 
far  seyenLl  purposes,  as  will  be  mentioned  in 
SlJaVing  ox  the  hollow  mandrel. 

The  Pulley. 

Wlan  the  mandrel  is  true,  it  must  be 
noimfiad  on  the  headstock;  first  fastening 
a  to  it  the  Y-grooved  pulley  which  is  to  be 
md  when  it  is  desired  to  turn  with  the  ordi- 
Mtj  flywheel,  and  which  in  all  cases  serves 
D  ho^^fiie  mandrel  whilst  chucks  are  being 
cimrad  on  its  nose.  Therefore,  before 
■kiqg  the  mandrel  from  between  the  cone 
wiate,  MW  out  a  plank  of  knotted  elm  or 
i^  or  of  boxwood,  or  li^um  vitaD,  ^in. 
bide,  and  from  5in.  to  6in.  m  diameter  when 
rao.  Bore  through  its  centre  a  hole  slightly 
Bger  iSuai  the  thread  behind  the  reel ;  pass 
hu  tiio  crrer  the  tail  end  of  the  mandrel, 
ad  bring  it  to  the  hexagonal  part  on  which 
t  ii  intended  to  fit.  Then  with  a  steel 
Kribsr  ma^  upon  it  the  shape  of  the 
mnigon,  and  with  a  file  shape  the  hole  to  an 
uaefc  it.  Beplacinjgr  the  plank,  force  it  on 
bofte  haxagon  till  it  bears  all  round  theend 
offtavael;  turn  the  T-rest  inwards,  so  as 
boDsmte  with  the  tool  on  that  side  of  the 
^kak  towaidi  the  tail  of  the  mandrel,  and 
it  ibout  lin.  from  the  angles  of  the  hexagon. 

At  this  point  turn  a  recess  almost  flush 
■ith  Hie  hexagonal  part,  first  with  a  gouge 
ndfhoa  with  a  chiael,  working  carefully  so 
M  not  to  skako  the  work,  which  is  held  only 
by  pmrare.  Take  another  small  disc,  about 
la.  thick,  of  the  same  wood  as  tiie  pulley, 
V  of  hnm  at  ifory ;  bore  through  its  centre, 


and  with  a  comb-chaser  thread  the  interior 
to  fit  accurately  and  rather  tightly  on  the 
thread  behind  the  hexagon.  Turn  this  so 
that  it  fits  in  tiie  recess  turned  in  the  back  of 
the  pulley ;  smooth  it  on  the  front.  Having 
removed  it  from  the  lathe,  pass  it  over  the 
tail  end  of  the  mandrel  and  screw  it  firmly 
against  the  back  of  the  pulley.  To  screw  it 
up  use  a  chisel  which  is  made  to  bite  in  the 
wood,  and  is  then  struck  with  a  mallet. 
When  sure  that  the  nut  presses  firmly, 
replace  the  mandrel  between  tne  cone  points. 
Tnen  smooth  the  pulley  and  the  nut,  re- 
moving from  this  the  marks  made  when 
using  uie  chisel  to  tighten  it.  The  nut  and 
the  pulley  thus  tm'ued  together  should 
appear  as  of  one  piece,  and  the  joint  be  im- 
perceptible. 

Then  turn  the  circumference  of  the  puUev. 
This,  as  has  been  previously  stated,  should 
be  from  din.  to  Gin.  in  diameter,  and  always 
proportioned  to  the  diameter  of  the  driving- 
wheel  in  tho  ratio  of  1  to  5,  so  that  the 
mandrel  shall  make  five  revolutions  to  one 
turn  of  the  wheel.  The  Y-groove  intended 
to  receive  the  driving-band  is  cut  in  at  an 
acute  angle.  The  pulley  mi^ht  even  have 
two  Y-grooves  of  different  size  if  the  disc 
had  been  chosen  sufficiently  thick  to  allow 
of  this. 

The  Kandrel  Headstock. 

Next  it  becomes  a  question  of  making  the 
frame  for  the  mandreL  The  drawings  will 
show  the  construction.    Fig.  171  is  a  side 


view.  Fie.  172  a  front  view,  Fig.  173  a  back 
view  of  this  headstock ;  Fig.  174  shows  top  of 


bearings ;  Fig.  179  is  a  screw-guide  key,  and 
Fig.  180  its  wedge ;  Fig.  181  is  the  guard 
wedge.  Fig.  182  the  driving  arm. 

For  the  uprights  select  a  piece  of  sound 
and  handsome  wood,  either  ash  -  burl  or 
knotty  yew,  and  cut  each  piece.  Sin,  wide  and 
lOJ^in.  long ;  the  front  upright  2in.  thick  and 
the  back  one  3j^in.  thick.  This  thickness  being 
the  measurements  in  thedirection  of  the  length 
of  the  mandrel,  3in.  of  the  length  will  be  used 
to  make  the  tenons,  which  ^ould  go  between 
the  bench,  supposing  the  bench  to  be  3^in. 
thick.  If  it  is  more  or  less,  the  total  length 
of  each  piece  will  be  increased  or  diminished, 
so  that  the  centre  of  the  mandrel  shall  be 
S^m.  above  the  bench.  This  height  is 
allowed  in  order  to  enable  work  to  be  turned 
up  to  1ft.  in  diameter;  the  extra  ^in.  is 
allowed  for  waste  of  material  before  the  work 
is  made  true.  It  should  be  especially  noted 
that  this  measurement  is  taken  by  chance, 
and  is  in  no  way  determined  by  any  fixed 
dimensions.  In  giving  this  height  it  is 
supposed  that  it  is  also  that  of  tiie  centres  of 
the  dead-centre  lathe  and  of  the  cone  point 
of  the  universal  mandrel. 

When  the  piece  of  wood  intended  to  make 
the  front  upright  has  been  shaped,  and  the 
tenon  has  been  made  so  that  it  is  about  :^in. 
shorter  than  the  thickness  of  the  bench  top, 
bring  it  near  to  one  of  the  cone  points,  and 
mark  the  centre  by  a  blow  with  the  hand. 
Turning  over  the  piece,  mark  the  opposite 
side  with  the  same  cone  point ;  from  this 
centre,  with  a  pair  of  compasses,  draw  a  circle 
Ij^in.  diameter,  which  will  be  concentric 
with  the  mandrel.  One  inch  below  tliis 
oenti*e  draw  a  horizontal  line,  and  erect  upon 
it  two  perpendiculars  touching  the  circle  on 
both  sides,  and  rising  to  the  top  of  the  piece. 
These  lines  will  inclose  a  parallelogram 
2Jin.  high  by  l.Jia.  wide  (see  Fig.  172). 
Make  two  saw-cuts  following  these  perpen- 
dicular lines,  and  stopping  at  the  horizontal 
line,  then  with  a  chisel  cut  out  this  piece, 
and  smooth  the  bottom  of  the  notch  with  a 
rasp,  then  saw  down  the  thickness  of  the 
upright,  that  is  at  right  angles  to  the 
notch,  a  depth  of  2 Jin.,  leaving  Jin.  of  wood 
on  the  front  side  of  tho  upright.  A  saw- cut 
made  horizontally  from  the  back  at  a  few 


inches  above  the  commencement  of  the 
tenon,  will  detach  this  i>iece,  which  will  be 
3in.  wide,  under  l^in.  thick,  and  about  2iin. 
high.  Next  cut  away  the  angle  left  on  the 
upright  to  a  quarter- roimd,  and  leave  the 
remainder  of  the  back  face  perpendicular  to 
the  level  of  the  bench. 

The  upright  thus  shaped  and  prepared, 
hollow  out,  by  means  of  a  small  joiner's 
gauge,  two  jerpendicular  grooves  iVm.  deep 
and  ^in.  wide,  commendcg  at  the  top  of 
each  arm  of  the  upright  and  reaching  the 
bottom,  and  at  Jin.  from  the  front  face  of 
the  upright  (see  Fig.  174).  These  grooves 
are  intended  to  take  the  tenons  of  the  bear- 
ings, and  should  be  slightly  wider  at  the 
top,  so  that  the  bearings  may  be  put  in 
eaisily. 

The  Gap  for  the  Front  TTprisrht. 

Next  proceed  with  the  oap,  which  is  to 
take  the  binding-screw  over  the  bearing.  In 
this  each  one  may  embellish  his  lathe 
according  to  his  tastes,  constructing  this  cap 
of  iron  hmged  to  a  joint  on  the  far  side,  and 
fastened  on  the  side  next  the  turner  by  an 
iron  bolt  with  a  fancy  head,  and  guides  of 
polished  iron  rising  from  the  two  siaes.  or  of 
brass  with  binding  screws  embellished  and 
turned  yase-shapM.  All  such  ornamenta- 
tion is  unnecessary ; — it  is  mentioned,  but  the 
reader  is  not  recommended  to  overcharge  his 
headstock  with  it.  The  cap  shown  is  made 
of  wood,  and  he  is  advised  to  follow  this 
example.  Superfluous  strength  causes  much 
expenditure  of  time  and  material,  and  is  of 
only  questionable  usefulness.  A  lathe  haymg 
the  cap  of  wood  has  served  for  turning  with 
the  hook- tool  pieces  of  iron  of  from  4in.  to 
5in.  diameter  and  3in.  to  4in.  long,  and  it 
did  not  give  way.  Let  us,  therefore,  leave 
these  costly  caps,  except  to  employ  them  on 
large  lathes  which  have  two  men  to  drive 
them.  Those  who  have  spent  money  and, 
at  great  cost,  have  bought  elegantly  metaUed 
lathes,  the  workmen  who  make  these,  and 
the  dealers  who  sell  them,  may  all  say  that 
the  plain  lathe  lacks  solidity.  Experience 
will  give  the  best  answer,  and  those  who 
construct  thdr  lathes  in  accordance  with  the 
advice  given  will  be  pleased  that  they  have 
done  so. 

For  the  cap  take  a  piece  of  boxwood  or  ash 
burl,  or,  failmg  these,  use  elm  burl  or  even 
close-grained  boxwood.  Make  it  33in.  long 
by  Uin.  and  l^in.  Smooth  it  with  a  rasp  or 
a  new  file,  and,  placing  it  on  the  top  of  the 
front  upright,  mark  with  a  scriber  the  shape 
of  this,  which  is  3in.  by  |in.,  on  the  under- 
side of  the  cap.  This  elongated  rectangle, 
shown  at  Fig.  175,  leaves  a  border  ^in.  wide 
at  the  ends,  and  ^in.  at  the  sides.  Divide 
the  rectengle  in  three  parts,  one  1^  long  in 
the  middle,  representing  the  size  of  the  bear- 
ing, and  two  at  the  ends,  each  |in.  long. 
Hollow  that  part  where  the  two  branches  of 
the  upright  come  to  the  depth  of  fin.,  and 
the  space  between  to  the  depth  of  ^^^in.  and 
^in.  wide,  as  the  bearing  has  to  fit  in  here. 
When  these  hollow  parts  have  been  mortised 
out  nicely,  the  oap  is  placed  on  the  top 
of  the  upright,  and  is  driven  down  by 
light  strokes  with  the  mallet,  till  the 
two  branches  of  the  upright  touch  the 
bottoms  of  the  mortises.  The  branches,  be- 
tween which  the  bearings  are  to  be  fitted, 
stand  IJin.  above  the  centre  of  the  mandrel, 
so  that  the  cap  will  go  down  to  within  jrin. 
of  this  centre.  But,  as  the  shoulder  behind 
the  nose  of  the  mandrel  is  l|in.  diameter, 
and  consequently  comes  din.  above  this  same 
centre  on  the  front  side  of  the  poppet,  the 
cap  cannot  go  down  till  it  has  had  a  piece 
scolloped  out  to  allow  this.  This  is  done  by 
marking  with  a  scriber,  and  then  rasping 
the  wood  away,  as  shown  in  Figs.  172 
and  175. 

The  shoulder  of  the  mandrel  will  project 
but  slightly  beyond  the  face  of  the  cip,  and 
this  is  an  advantage,  inasmuch  as  tho  cap 
prevents    shavings   and    du3t  from   fallin 
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behind  the  shoulder  and  entering  the  bear- 
ing. It  will  be  understtXHl  that  this  od- 
YMttue  is  evsn  greater  if  iron  and  steel  are 
tameA.  It  onlj  needs  a  shaving  ot  these  to 
get  betreen  the  bearings  to  cat  deep  erooTes 
aod  ooniideTablj  depreciate  the  lauLe,  by 
impeding  the  to -and- fro  motion,  whioh 
aboold  be  perfeotly  free. 

When  the  oap  is  in  position,  bore  two 
holes,  u  ahown  in  Figs.  172  and  176,  through 
tlie  eap  and  the  upTights,  so  that  br  puttine 
a  pin  throngh  eaak  hole  the  cap  wiU  be  fixes 
on.  Next  bore  the  hole  through  the  top  of 
&o  cap  to  reoeire  the  pressure- screw,  wnich 
.  acta  on  the  top  bearing. 

In  making  tnis  pressure -screw  oare  should 
be  taken  that  its  head  does  not  project 
beyond  the  face  of  the  cap,  because  it  would 
tlien  catch  agairst  works  of  luge  diameter 
being  tumea  on  the  mandrel,  if  these  were 
flat  and  ierel  with  the  shoulder.  In  passing 
it  may  be  observed  that  a  good  screw,  with 
wide  spaoes  between  the  threads,  well  fitted 
in  the  cap  will  be  firmer  than  a  similar  screw 
having  an  iron  nnt.  The  former  will  not 
need  a  looking-nnt  upon,  whilst  the  latter 
undoubtedly  would.  The  theory  here  accords 
wilii  praotioe.  It  would  require  considerable 
trouble  to  oonvinoe  soma  workmen  of  this 
fact.  They  may,  if  they  think  fit,  fix  an 
iron  nut  in  the  cap  at  the  bottom  of  the 


precaution  is  altogether  useless,  beoauae  at 
the  end  of  twenty  years  a  similar  eorew 
threaded  in  wood  was  as  stiff  to  turn  as  on 
the  first  day.  The  hole  must  be  made  with 
some  exactitude,  and  the  threads  of  the 
screw  must  fit  their  whole  depth. 
(7b  i*  umtiMmd.) 


Ths  deaig'n,  tHsn,  ihown  in  Fig.  1  ii  made  ont 
of  a  bimboo  Jin.  in  di&mstei  for  the  principal 
parts,  and  the  twUted  parts  are  of  ^tn.  ordinary 
cane.  The  design  T  made  mine  Iiom  was  of 
ocyed  bamboo,  and  wfaioh,  I  was  told,  was 
made  from   bamboo  walking-atioks,  carved  in 


AATI6TIC   B&HBOO-WORE    T0& 

AHATSnSfl. 

B&HBOO  la  one  of  the  most  nietnl  and  bean. 
tifal  prodnatdont  of  the  Tropics,  bsing  the 
largest  of  the  Grass  tribe  growing  to  great 
height  It  has  of  Ute  rean  been  need  ezten- 
eiveljin  our  own  land  for  the  constraotion  of 
fano;  tables,  whttoots,  fano;  braokets,  and 
nomeroos  kinds  of  fnmitnrB.  both  Dsetal  and 
ornamental,  and  I  purpoee  giving  several 
artlolea  npon  bsmboo-woik,  showing  the  man; 
Qsea  it  can  be  pnt  to,  with  snitable  designs 
and  full  details  of  ooDBtmctloQ,  feeling  anre 
there  are  nany  amstearj  who  are  totally  nn- 
acqnalnted  with  this  work,  and  who  wUI  be 
glad  to  know  of  it. 

Bamboo  has  many  advantages,  some  of  which 
I  will  mention,  vii ,  strength,  elasticity,  uni- 
formity ot  growth,  and  the  variety  of  thiok- 
veises  and  length  in  whioh  it  oan  be  obtained. 
It  is  also  inKxpeasiTa,  snd  has  a  nataral  polish 
whioh  can  be  bronght  oat  to  a  high  state  of 

Sifeotion  by  rubbing  French  polish  over  it. 
Is  far  less  expensive  tbaa  ordinary  car- 
pentii,  and  the  tools  required  are  very  few,  to 
that  I  wonld  recommend  every  amateni  who 
has  not  already  done  to  to  give  It  a  trial,  and 
for  a  oommenoement  I  give  in  Fig.  1  a  simple 
artbUo  shelf -bracket.  My  mdets  mast  beat 
in  mind  that  the  writer  is  only  an  amateur, 
and  the  method  of  ooostmotlon  given  below  is 
exactly  h»ff  I  went  to  work  with  very  satisfaa. 
to^rdmlU. 

Bamboo  can  be  bent  easily  and,  for  this, 
what  Is  known  as  a  bending  iron  will  be 
required  (shown  in  Fig.  2}.  It  is  made 
a  pleoe  of  Jin.  iron  rod  2tt.  3ia.  loog,  first  bsnt 
Id  the  centre  to  the  shape  of  a  {j,  then,  6m. 
from  the  bend,  it  is  bent  again  at  right  angles, 
theends  being  let  into  two  holes  in  the  b«qacb, 
the  loop  overlapping  the  bench  about  Sin.  (see 
Fig.  3).  Ths  bending  iron  will  not  be  required 
or  this  paitionlar  design,  bat  for  anyone  who 
intends  going  in  (or  this  interesting  work  It  fs 
as  well  to  prepare  all  the  nsoessary  tools  before 
makiag  a  start.  A  rsspiog  table  will  also  be 
wanted  (ahown  in  Fi)t.  4).  whioh  is  clamped  to  a 
table  or  bench  ;  but  it  the  amateur  possesses  an 
ordinsry  bnnoh  '^^^^  '^  bpnch-pcrew  attaobed, 
or  s  psraJltl  vjc«.  this  n-ill  noawer  the  Eame 
purpose,  on),  „„,.->  """'t  betaken 
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too  titfhlly,  or  it  will  rptit. 
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iianner  stated  by  the  Japanese  before  being 
imported  into  England.  These  stioks  oast  Id. 
eaoQ,  of  which  seven  are  reqoired  for  this 
design ;  but  there  is  a  mottled  bamboo  that  Is 
about  half  the  oost,  whioh  looks  extremely 
well,  shoold  the  amateni  prefer  limiting  the 
oost  of  his  first  experiment. 

Fig,  5  gives  a  general  plan  of  the  back.  The 
onter  uprights  are  !ft  Sin.  long;  the  cross- 
batrs,  of  whioh  there  are  three,  are  18in.  long — 
these  shonld  be  ont  }in.  longer,  to  allow  for 
Bttiog,  as  I  will  show  presently  ;  ths  inner 
uprights  are  also  ISin.  long  when  fitted,  and 
plaoed  Sin.  from  the  onter  ones. 

Taking  the  oross'bars,  Ike  ends  we  rasped 
ont  semioirovlar  with  wood-nsps,  which  are 
mode  expressly  for  this  work,  inasmuch  as  tbey 
are  deeper  in  the  segment,  the  ordiikary  flattened 
half-round  lasp  bMng  useless.  The  bamboo  Is, 
of  oonrse,  hollow,  and  having  rasped  ont  the 
ends  (see  Fig.  T>  so  that  they  fit  neatly  on  to 
the  uprights,  ping  the  holes  at  cMh  end  of  the 
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bamboo,  the  joints  are  made  additionally 
strong  by  using  wooden  dowels, of  whioh  more 
will  be  said  aa  opportunity  arisaa.  I  ahoald 
mention  ths  top  crossbir  is  fixed  2in.  from  the 
top  of  the  outer  uprights,  and  having  glued 
the  ends  and  fixed  the  frame  together,  It  should 
be  further  held  by  binding  stont  string  ronnd 
it  as  In  the  manner  of  a  frame-saw,  and 
tightened  by  twistiog  a  short  stick  in  it.  Oae 
of  these  strings  at  each  end  will  hold  the  fiams 

ither  until  the  glue  is  set. 

le  top  oonslsts  of  two  pieces  of  the  same 
bamboo  12in.  long,  with  a  mitre  joint  where 
they  meet,  and  hollowed  out  with  the  rasp 
where  they  pin  the  frame.  Ping  the  holes 
each  end,  glne,  and  run  a  fine  screw  through,  la 
previously  mentioned.  The  bent  oane  betweea 
the  top  and  the  crossbar  and  between  the  lower 
bars  is  bent  by  heating  it  gradaally  and  bend- 
ing with  the  hanils  nntil  the  proper  bend  is 
obtained.  The  bending  oan  be  acoomplialiel 
either  by  gas  or  spiriL  With  the  former  » 
Bnnaen  burner  attached  to  a  rubber  pipe  is 
generally  nsed,  oatefally  heating  the  portios 
yon  wish  to  bead ;  if  gas  is  not  oonvenient,  a 
nuthylated  spirit  lamp  wUl  do,  thongh  in  the 
Oaae  of  large  Oamboaa  the  prooesi  will  be  slowsr. 
However,  I  am  obliged  to  nse  the  latter,  sad 
find  no  difflculty  in  it.  When  bent  to  the  rr- 
qnired  onrve,  pass  a  wet  rag  over  the  cane 
until  it  is  oool,  then  fli  the  pieces  in  their 
plaoes  with  a  floe  French  pin  and  a  little  gloe 
where  they  tonoh  the  framework.  The  frsne 
for  the  glass  is  a  common  pieoe  of  wood  }!□, 
thick  by  2^In.  wide,  with  the  oomen  mitred 
and  glued.  This  is  then  covered  with  an  em- 
'  paper  or  a  Japanese  paper  sapplisd  b^ 
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bamboo  with  a  piece  of  wood  aboat  Sin.  long, 
whioh  should  be  glued  in.  Having  done  this, 
I  he  same  instructions  must  be  osrried  out  for 
ihe  inner  nprighte.  Then  pin  np  by  gloiug 
1  he  ends  that  fit  at  right  angles,  and  inserting 
a  long,  thin  sjrew  or  French  nails  from  the 
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the  same  firm  as  the  bamboos,  nds  Is  ^«A 
on  to  the  frame,  and  a  beading  of  black  eaas 
fin,  thick,  split  in  halves.  Is  fixed  on  the  imids 
edge  with  the  thin  French  pins,  and  profaodai 
ever  the  edge  so  aa  to  form  a  rebate  for  Iks 


sed  for  all  backs  ct  minora,  and  known  m 
backing,"  being  but  |tn.  thick.  For  greatv 
effect  the  silvered  glass  shonld  be  bevelled: 
The  frame  should  At  between  the  bamboat 
tightly,  so  ttat  a  oonple  of  thin  pins  top  anl 
bottom  will  be  ramolent  to  hold  It  in  Ite  plocn 
Thomain  ahdl  oonslsti  of  a  pieoe  of  lin,  wida 
flxed  in  n  f  come  ot  bamboo.  Two  bnokela  « 
bamboo,  as  shown  In  Fig.  S,  ore  flxed  to  tk» 
onter  nprighte  with  thin  sorews  from  behind. 
The  shelf  is  covered  with  the  emboaeed  papn 
Only  the  iiapec  la  pnt  underneath,  for  mam 
the  bracket  is  hung  up  the  bottom  will  be 
seen  more  than  the  top,  which  is  better  just 
stained  in  charaoter  with  the  ooloui  of 
the  bamboo.  A  piece  of  bamboo  Is  tliSB 
fixed  in  front  of  the  shelf,  and  between 
the  brackets,  the  ends  ot  the  braokets  es- 
tending  slightly  bejond  It,  as  shown  i> 
Fig.  1.  All  ends  of  the  bamboos  that  are  left 
exposed  mu<t  be  plugged,  and  for  finish  a 
fancj  braii-hesded  nail,  la^e  enough  to  oosir 
the  end.  The  brackets  on  eaoh  side  are  lin. 
long,  Sin.  wide,  stained  on  the  top,  and  ooverad 
wiUi  the  em'oued  paper  undemaath.  For 
thesH  a  piece  cf  bamboo  lltn.  diameter  Is  ont 
down  the  centre,  snd  pinned  on  the  two  ends 
and  front,  the  back  being  screwed  to  the 
bamboo-frame  from  behind.  Bach  bracket  has 
a  rapport  of  thin  bamboo  on  the  front,  right. 
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and  Uft-hmnd  oomor,  kod  mting  oa  woh 
bnokst  at  thalowarshalf.  Two  »mUl  looking- 
f  IsM  plktM  ue  flzad  to  the  top  orow-bu 
Mhiod,  OD  whiah  the  bmokat  ii  Imng,  Thi 
bnokati  Ma  flnmllT  poluhad  bj  nuking  >  ptd  □[ 
aotton-wool,  whiob  u  UAked  in  Fnnoh  poUih, 
■orered  onr  with  »  pleos  ot  wit  ng,  and  then, 
mbUng  thii  gaQtlj  orsi  the  bmmboo,  a  briUiuit 
poUih  will  be  the  remit.  The  whole  of  the 
naUilftl  for  thii  paTtianl>r  dMiga,  inolading 
mvta.  ouTed  bimboi  iticks,  ooat  kbont  it.,  not 
tnclndlng  the  glui ;  with  Che  ordtnacy  buuboo 
the  OMt  wonld  not  exceed  2«.  ed.  to  ai. 

The  whola  ot  the  OMterikl  ii  inpplied  bj 
HeMTi.  Fiiher  uid  8b»rpa,  172,  Qaeen  Viotorift- 
itnet,  E.C.,  when,  Alio,  tha  nep*  Okn  be 
obteinad,  utd  tha  amkteni  will  find  then  verj 
obliging  in  giTing  «Tei7  infoToution  and  aog- 
(MyMie  that  maj  be  raqoired.  Aa  I  hare  laid, 
I  ImI  ma  manr  naden  will  be  g-lad  to  know 
dflhb  intoiMmg  work,  and  m;  next  paper 
wOl  ba  upon  eeauthing  a  littlo  man  elaborate. 

S.  Walter  Nsvcomb. 


These  are  Mine  of  the  difflonltiea  whiob  are 
mat  with  ia  gearing  ap  wheela,  and  obtaiulDg 
thair  ooireat  oenttea.  And  for  theie  raaioni 
it  will  not  do  to  take  the  npated  pitch  diameten 
of  the  wheals  from  the  diawing,  and  mark 
the  bearing  oentrea  from  those.  The  oentraa 
ahoald  be  taken  from  the  wheels  thenaelTea 
when  pnt  in  aotnal  gear. 

Taking    apnr  wheela   firat,  a  Terf 
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rpHB  adjoatmnt  of  gMiing  It  an  Important 
L,  mattU',  fnrolTing  two  main  polnta  :  the 
ktlh  of  the  ibafti,  and  tbe  proper  working 
dipth  ot  the  teeth,  Tha  methoda  £7  whleh  the 
tat  ii  aeonced  will  be  deaerlbed  in  a  mbaa- 
imt  paper.  I  propose  now  to  oonsfder  tha 
■MDd  oalj.  In  all  ojololdal  ge»iB  there  is 
gd;  one  pieoise  poaition  of  the  teeth  In 
~    "■  ■""  '   »t  whfoh   thoy  will  work 
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4MtHati 


ll  proper  rolling  and  sliding  oontact.  At  an; 
WH  potidoB  the  path  at  oantaot  will  nob  pass 
ttnogh  the  line  of  oentrai  whiah  jolna  the 
(■e^keela.  In  inrolnte  teeth  there  is  no  snob 
kniaad-fast    poiition.      The   diffionlties    ol 

«'  up  ojoloidal  wheela  tmly,  are  can- 
le.  If  one  pair  of  wheela  onl;  ii  oon- 
«ned,  and  their  oentre*  are  adjustable,  there 
k  Uttto  tronble ;  bnt  when  there  is  aingle,  and 
taUa  gear,  and  shaft  oentres  are  Gzed  rigidlj 
if  tMiplab,  aa  In  repetitive  work,  it  often 
^tft^m  dtataome  pain  of  wheels  ha?e  to  be 
MlM  allghtlj,  and  othen  too  deeply  into  gear. 

-inoa  muet  gears  are  oaat,  and  there 

patterns,  uid  many  patterns  bnTe 
•errioe,  and  monldera  diSec  in  their 
^^_  jf  iwaninK,  some  rammiiig  hard  and  ' 
— mh  with  the  reanlt  that  the  teeth  oome 
IcM  Inmpy ;  and  also  since 
lattems  more  than  others,  and 
of  metal  shrink  more  than 
«llta^  ^  nmlt  la  a  want  of  nnifonnity  in 
§m».  ■owitnally  alike.  In  machine  -  miule 
rtnll  tha  Mtne  erlls  ooonr,  bnt  in  a  leaser  da- 
BMb  Xhab  teeth  are  mors  aocncate,  bnt  their 
maaUn  wQl  Tary,  the  radios  being  set  with 
'~IB  to  the  monlder.  Henoe  it  ia 
aab  of  work  to  find  that  wheela 
■MUriBiiilba  same  pattern,  or  toothed  block, 
IHrafcaly  fat  one  case,  and  in  another  work 
Mtnalyor  too  tightly,  and  e*en  that  abomin- 
4b  tjmoKt  to  an  engineer— teeth  tnmed  and 
■t^fad  to  naka  than  annga  freely,  has  eome- 
liWi  to  ba  iworted  to.  In  eteel  gears,  which 
«•  Hid  to  a  oonaiderable  extent,  an  eril  of 
Htlkv  Und  oeonis,  and  one  which  is  appar- 
'  Wly  qnairoidablew  Steel  wheels  of  moderate 
^  talafUiS*  diameter,  caatwith  arms,  always 
■lU  MMldeiablT  more  aoroaa  the  diameter 
^aammnda  with  the  length  of  the  suns, 
■11  liUMl  tha  dIametM  between  the  arnia.  On 
vkide  of  4  n  Sfb  In  diameter,  the  difference 
*Q1  ItqUBttr  amonnt  to  jin.  ct  ^"^ia.  Moie- 
Wi[tt>  Cmh  elateel  wheela  ace  freqaently 


practice  ia  to  lay  stripi  of  wood  or  metal 
a,a,a,d,  intheroote  of  one  wheeL  Fig.  143,  A, 
and  roll  ronnd  Uie  wheel  B,  which  has  to  gear 

withit,sothatitap3tntsoome  into  oontact  with 
the  atrips  a,  a,  a,  a.  The  thiokneiB  of  the  stripe  a 
is  eqnal  to  the  amoont  of  bottom  olearance 
giren  to  the  wheels  ;  hence,  when  a  tooth  io 
the  npper  wheel  is  in  the  centre  of  a  conple  of 
teeth  on  the  lower  wheel,  its  point  will  be  in 
contact  with  the  thiokness  atrip.  Then,  if  the 
wheela  mn  too  freely,  thinner  stripe  are 
inserted  ;  it  too  tightly,  thicker  cnea.  When 
the  proper  amoont  of  working  6t  is  foond,  then 
the  oentrea  ol  the  wheels  in  ttiat  position  are 
taken  with  trammela,  and  the  centres  cl  the 
bearings  mark^  off  tlieietrcm.  Althoogh  this 
plan  seonres  the  end  desired,  it  ia,  after  all, 
bat  a  elnmiy  rnle-of-thamb  method.  The 
proper  way  is  to  obtain  oentres,  to  strike  the 
aotnal  pitch  circles  opon  the  wheels,  and 
placing  them  In  contact  in  the  line  which 
joins  tbe  centres.  Fig.  Hi,  then  trammel  off 
the  wheel  centres  a  b.  la  order  to  do  thii,  the 
marker-cS  ahonld  have  a  list,  showing  the 
precise  position  of  the  pitoh-Iioe  in  relation  to 
point,  and  root,  for  wheela  of  all  pitchea.  This 
IS  easily  done  when  the  system  of  wheela  need 
in  a  firm  ia  onifcrm.  Bot  in  too  many  cases 
there  ia  no  aneh  naitormity,  and  then  all  that 
can  be  done  is  to  give  tbe  general  proportions 
for  any  given  pitoh,  and  leave  the  marker-off 
to  moke  the  best  approximation  to  those  pro- 
portiooB,  with  teeth  of  varying  lengths.  The 
nsaal  proportion  ia  \\  of  the  pitch  from  the 
point,  and  iV  cf  the  pitoh  from  the  root,  to 
Che  pitoh  line.  Sometimes  the  pitch  oircles,  it 
atrnok.  deeply  in  the  pattern,  will  show 
sufficiently  clear  to  enable  the  marker-oC  to 
sat  the  wheela  by  them.  Bat  whether  oast  on 
or  struck,  the  difflcnlty  of  the  wheels  not  being 


tii^ 


■wu^wfn^Unr.    ThiiinvolvesBkimmicg 
<    jV8MpotBta«Cttaateetb,  and  thefeoes.iatbe 


aircnlar,  and  eapecially  in  eteel  gearing,  arises. 
Then  the  wheela  will  work  frjely  in  one 
position,  bat  tightly  in  another.  It  ia  there- 
fore  necesaarjy  to  try  these  round  in  several 
different  poaiUcns,  and  average  the  resnits. 
Similarly,  whenobtaining  thecentresof  wheela 
for  donble  gears— Chat  is,  when  iC  ia  neoeesary 
to  gear  two  pain  of  wheela  having  different 
ratios  npoD  tbe  same  shafts— one  pair  may 
hare  to  be  pu*^  rather  tighCly,  aod  one  pair 
rather  easily  in  gear. 

Farther,  there  is  more  or  leas  of  taper  on 
teeth  moulded  from  patterns,  and  it  is  a  good 


when  keying  the  wheels  npcn   their   i 

Alao,    if   pattema    are   very  bad,  or  oa „,  j. 

Inmpy,  it  will  be  neoeaaary  to  nee  thi*  ohiwt^  -^ 
and  file  in  dressing  off  the  ineqaalHiee  that  VJ 
interfere  with  free  movement.  But.^ttb  ^< 
practice  shonld  never  be  resorlied  to  "''^^_x^ 
absolately  ueoessary,  because  there  ia  more 
danbility  cf  wear  in  the  outer  skin  of  a  o 
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kept  in  mind,  bnt  alto  tha  proper  angles  of  the 
shafta.  Bat  sinoe  all  wheels  have  t£elr  bosses 
faeed,  these  afford  a  teat  of  troth.  Thns,  a  pair 
of  bevel  wheela  wonld  be  setae  shown  tn  Fig. 
145,  to  try  the  gestring  of  the  teeth  ;  and  the 
teeth  ahoidd  gear  properly  when  the  boss  f  aoes 
ue  at  right  angles  with  each  other.  Any  other 
angles  than  right  angles  for  gearing  wonld  be 
tested  with  a  bevel,  properly  set. 

When  taming  half-ahronding  of  wheeb,  it  is 
not  eni^Dgh  to  tarn  down  the  uirondinge  until 


Fio.  147. 

the  wheela  run  freely.  One  may  esiily  i(et 
jh.  cot  io  this  way,  and  ao  oanae  trouble.  The 
wheels  ahould  properly  be  atruok  cat  in  aeation, 
and  the  oorreot  pitch  oirolesdrawa,  and  templets 
made  therefrom  to  turn  the  shrouds  by.  Fig. 
14G  shows  inch  a  templet,  C,  its  relation  to  the 
wheel  rim  being  apparent  by  the  lines  dottad  ; 
A  A  being  tbe  peripberj  of  tbe  pitch  cone, 
with  which  the  Bhrouda  or  collars,  B,  have  t) 
correspond . 

The  boBsea  of  berel  wheels  are  laoed  off,  and 
their  dimenaiona  taken  from  tbe  oentna  of  the 
wheels  with  whioh  thay  gear,  and  the  diman- 
aions  are  always  given  thns  on  workahop 
drawings,  Thoa,  in  Fig.  147,  tha  distance  A 
equals  the  distance  of  tbe  bosa  of  the  pinion  C 
from  the  centre  E  of  the  wheel  D.  Half  the 
pitch  diameter  ot  D,  equal  to  the  radius  F  in 
the  Sgare,iB  therefore  subtracted  from  A,  and 
the  difference  G  eqaals  the  distauce  by  which 
the  boaa  ot  C  moat  stand  above  ita  pitoh  line. 
Similarly,  the  rodiuB  H  ot  the  pitch  diameter 
of  C  is  taken  from  B,  and  the  difference  J 
equals  tbe  distanoe  by  which  the  boss  of  D 
maat  stand  above  its  pitch  line.  J,  H. 
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PfiACTICAL    MICB08C0PT   FOB 
STVDSBTS-XZXII. 

By  Fbxdsriok  Datzi,  B.So.,  ABBodate  of  the 
Phannaoeatioal  Society,  &c. 

Bacteria. 

TWENTY  yean  ago  the  Btndy  of  Bacteria 
was  in  its  infancy — Indeed,  even  to-day, 
although  great  advances  have  been  made,  yet 
we  may  still  consider  our  knowledge  of  these 
organisms  is  yery  slight.  There  is,  however, 
little  doubt  that  bacteria  were  known  to  exist 
long  before  onr  time,  for  Prof.  Ince,  of  the 
Pharmaceutical  Society,  in  a  discussion  which 
followed  a  paper  by  myself,  read  before  the 
Chemists'  Association  of  London,  proved  that 
very  small  organisms  were  known  to  such 
ancient  writers  as  Marcus  Terentius  Varro,  who 
lived  in  the  age  of  Cicero,  B.C.  114.  But  the 
student  will  ask.  What  are  bacteria  7  The  reply 
is  this :  Bacteria  are  essentially,  as  far  as  we 
know,  organisms  of  low  vegetable  origin,  vary- 
ing considerably  in  shape — some  round,  oval, 
ovoid,  &c.,  whilst  others  are  rod -shaped.  The 
former  are,  for  convenienoe,  termed  '^micro- 
oooci,"  and  the  latter,  if  more  than  twice  in 
length  as  compared  with  their  breadth,^*  bacilli." 
The  size  of  these  organisms  varies  greatly ; 
but  the  smallest  we  have  been  able  to  study 
hitherto  is  about  one  thirty-thousandth  of  an 
inch  in  diameter.  Probably  in  a  few  years,  with 
the  advance  of  our  optical  resources,  we  shall 
find  even  smaller  organisms  ;  but  that  period 
has  not  yet  arrived*  In  microscopical  investi- 
gstions  we  speak  of  1/i  in  diameter,  which 
means  one-millionth  part  of  a  m^tre.  which 
oorresponds  to  one-twenty-five-thousandth  part 
of  an  inch,  which  may  yet  again  be  expressed 
as  *001  of  a  millimetre,  or  0001  mm. ;  the  mdtre 
equals  39-3708in.  The  student  will  observe, 
therefore,  these  organisms  are  infinitesimaUy 
small,  bringing  to  our  thoughts  the  old  lines :~ 

Big  fleas  have  UttU  fleu 
Upon  their  backs  to  bite  them. 
And  little  fleas  bare  leaser  fleas, 
And  10  ad  infloitiim. 

Bat  although  these  creatures  are  so  small,  they 
appear  destined  to  play  a  most  important  role 
in  the  world's  history,  for  whether  we  revert 
to  the  processes  of  lermentaUon  or  putrefao- 
ticn,  or  to  the  development  of  the  zjrmotic 
diseases,  we  find  these  organisms  existing,  and 
undoubtedly  are  the  primary  agents  in  the 
whole  of  the  phenomena  observed. 

But  all  bacteria  do  not  appear  capable  of 
existing  under  the  same  circumstances,  and 
neither  do  they  ail  develop  the  same  lesults. 
We  have  some  forms  existing  by  the  aid 
of  fzte  QKygen — these  are  termed  aerobic  ; 
whilst  those  capable  of  existing  without  free 
oxygen  are  called  anaerobic.  Again,  some  are 
colour-producers,  and  are  ttrmed  chromogenic, 
and,  on  the  other  hand,  those  developing  no 
colour,  termed  non-chromogenic. 

Progressing  a  little  f urtber,  we  find  patho- 
genic bacteria  which  produce  various  diseases, 
and  others  non- pathogenic,  or  those  producing 
no  disease  during  the  fermentive  results  which 
they  engender.  These  non-pathogenic  bacteria 
were  formerly  termed  Saprophytic,  which  is 
essentially  a  botanical  term,  and  is  therefore 
not  altogether  applicable  when  describing 
these  organisms  in  relation  to  diseases;  the 
term  non-pathogenic  may  therefore  be  con- 
sidered the  more  accurate.  Non-pathogenic 
or  Saprophytic  bacteria  cannot  exist  within 
the  tissues  of  living  animals  or  plants,  but 
obtain  their  nourishment  from  decaying  and 
dead  tissues,  and  are  therefore  putrefactive ; 
the  bacteria  producing  the  alcoholic,  acetic, 
lactic,  and  butyric  ferments  are  all  of  this 
class.  But  we  have,  as  it  were,  a  combining 
link  between  the  non-pathogenic  and  patho- 
genic in  the  narasitic  bacteria,  for  these 
are  capable  of  existing  and  developing 
not  only  outside  the  living  planter  animal,  but 
also  within ;  but  it  must  be  borne  in  mind  the 
parasitic  are  mt  neoessarily  pathogenic  bac- 
teria, although  in  some  cases  they  are.  This  is 
proven  by  the  fact  that  in  the  human  stomach 
large  numbers  of  these  parasitic  bacteria  are 
found  during  the  process  of  digestion — no  doubt 
developing  ferments,  or  enzymes,  which  act 
favourably  in  the  digestive  process  in  the  indi- 
vidoai  in  whom  they  are  parasitic.  We  must 
now  lerert,  *^d  describe  minutely  that  which 
^^'^y  be  erf^^^^  when  viewing  an  ordinary 
B^iorooooQQ^  with  the  l-12th  objective.  Each 
^i<^^coQQjj        would  appear  to  be,  then,  merely 


a  mass  of  protoplasm,  which  is  more  cense 
externally  than  internally  during  certain 
periods  of  its  existence.  The  central  portion 
may  be  either  semi-fluid  or  granular,  but  in  this 
respect  bacteria  differ  according  to  their  species. 
And  again,  all  bacteria  do  not  appear  to  be 
identical  in  oomposition,  for  in  some  cases  we 
are  capable  of  detecting  in  their  body  substance 
little  particles  of  fat,  starch,  pigment  cells,  or 
sulphur  ;  so  that  we  may  assume,  if,  in  the  first 
instance,  all  bacteria  are  of  the  same  chemical 
composition,  that  they  are  capable  of  meta- 
bolising the  media  in  which  they  exist,  and 
building  up  from  this  bodies  of  a  different 
chemical  composition. 

Protoplasm,  whether  vegetable  or  animal,  is 
essentially  the  same  chemically,  and  is  com- 
posed of  carbon^  hydrogen,  oxygen,  and 
nitrogen  ;  these  form  the  basis  of  protoplasm, 
but  we  find  in  addition  very  small  quantities  of 
inorganic  salts.  If  we  endeavour  to  stain  a 
bacterium,  we  should  observe,  by  soaking  it  in 
iodine  solution  prepared  in  the  manner  pre- 
viously decribed,  that  the  central  portion  takes 
the  stain  remarkably  well;  but  the  portion 
surrounding  the  central  part  will  take  the 
stain  but  slightly,  whilst  the  external  portion, 
or,  as  it  were,  the  cell -wall,  barely  retains  the 
stain  at  all ;  it  will  be  noticed,  however,  in 
oertain  bacteria,  treated  in  this  manner,  little 
blue  specks  become  visible,  thus  proving  the 
presence  of  starch.  It  matters  little  whether 
we  employ  iodine  solution  or  any  other  stain- 
ing meidium ;  carmine  or  logwood  solutions  may 
be  substituted,  and  in  each  case  the  central 
portion  la  the  most  deeply  stained,  becoming 
distinotly  paler  in  colour  as  the  margin  of  the 
cell  is  approached.  It  will  be  noticed  in  the  latter 
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casea  no  blue  specks  are  observed,  because,  of 
course,  no  iodide  of  starch  is  formed.  With 
regard  to  the  outer  layer  of  bacteria  we  find  it 
capable  of  resisting  very  markedly  the  powers 
of  both  acids  and  caustic  alkalies.  This  pro- 
bably accounts  for  the  tenacity  of  life  which 
bacteria  seem  endowed  with,  for  many  may  be 
boiled  in  water,  strong  sulphuric  acid,  or 
caustic  potash,  no  injury  being  apparently  pro- 
duoed,  for  upon  removal  they  assume  their 
ordinary  ways  and  carry  out  their  life-history. 

Hitherto  we  have  spoken  of  a  single  bac- 
terium ;  but  if  we  take  a  mass  of  bacteria  we 
find  in  certain  instances  a  jelly-like  substance, 
resembling  soft  gelatine,  holding  or  binding 
together  the  cells  in  groups.  These  masses 
are  termed  zooglcea,  the  substance  itself  appear- 
ing to  act  as  a  protection  to  the  living  cells 
imbedded  in  its  substance,  for  we  find  it  capable 
of  bearing  intense  heat  or  the  action  of  acids  or 
alkalies  almost  with  impunity. 

liany  bacilli  have  little  appendaffes  termed 
fiagella.  These  appear  to  exist  for  the  purpose 
of  propelling  the  erganism  through  the  fluid  or 
media  in  which  it  exists,  and  so  obtaining  its 
nourishment.  The  student  will  have  great 
difficulty  in  finding  the  fiagella  unless  he  uses 
an  objective  of  the  finest  quality,  as,  being  so 
exceedingly  minute,  and  sometimes  perfectly 
transparent,  a  poor  lens  would  be  of  no  service. 
The  Amelia  are  generally  arranged  in  pairs. 
Sometimes  we  find  one  pair,  and  in  other 
instances  two  or  more  pairs  ;  but  whether  these 
limbs  or  appendages  are  outgrowths  of  the 
limiting  membrane  of  the  ceil  or  not  is  a 
debatable  point— in  fact,  we  know  nothing 
about  it ;  but,  be  it  observed,  they  stain  in 
exactly  the  same  manner  as  the  membrane. 
Bacilli  appear  to  have  greater  powers  of 
motion  than  micrococci,  and,  I  believe  hitherto 
no  fiagella  have  been  observed  in  connection 
with  we  latter.    Micrococci,  however,  have  a 


curious  motion,  resembling  the  physios 
mena  known  as  the  **Brownian  moi 
This  is  a  peculiar  swaying  backward  i 
ward,  or  from  side  to  side,  which  snu 
particles,  even  of  inanimate  matter, 
when  placed  in  fluid  media. 

Bacteria  propagate  in  several  waye 
by  cell-division  or  fission,  a  process  of 
tion  or  budding,  and  by  the  develop 
spores.  Several  classifications  of  bactei 
based  upon  the  various  propagative 
ties  ;  but,  of  all  the  dassifioati 
present  existing,  not  one  is  al 
satisfactory.  We  shall  not,  therefoi 
into  the  subject  here.  Probabl; 
ever,  if  certain  parts  were  expunged  f 
system,  and  appended  to  another,  we  n 
course  of  time,  arrive  at  somethin] 
definite  conclusion.  If  the  student  d 
continue  investigations  in  this  respect 
study  the  works  of  Cohn,  De  Bary, 
Huaffe,  Van  Tieghem,  and  Zopf.  All 
have  tlieir  advantages,  but  no  one 
satisfactory  of  itself.  The  student  wil 
anxious  to.know  how  he  can  obtain  son 
mens  for  examination.  Let  him  expof 
air  an  infusion  of  vegetable  or  animal 
in  a  few  days  he  will  find  the  fluid 
with  life.  Perhaps  the  most  simple 
to  prepare  is  that  of  hay,  merely  by 
hot  water  over  a  handful  of  hay  plai 
jug,  and  permit  it,  when  cold,  to 
exposed  to  the  atmosphere.  If  he  place 
of  this  fluid  upon  a  slide,  he  may 
with  the  ^in.  objective,  the  movements 
these  creatures  witii  the  greatest  intei 
course  all  the  forms  of  life  found  ma 
bacteria  in  the  true  sense  of  the  te 
whatever  may  be  present  will  be  of 
to  the  microscopist.  It  will  be 
bered  in  the  study  of  microscopy  in 
to  Botany  we  spoke  of  beer-yeast  or,  i 
cally,  Saccharomyces  cerevisiae.  This  is 
low  fungoid  growth,  and  may  be  cons 
form  of  bacteria.  Fermentation  ma^ 
scribed  as  the  breaking  up  of  chemic 
pounds  by  physiological  agents.  Sue 
soription  is  sufficient  for  the  miorosco] 
whether  the  same  would  meet  the 
ments  of  the  advanced  chemist  or  pby 
is  open  to  debate.  However,  we  fie 
manufacture  of  beer  a  saccharine  so 
split  up  into  alcohol  and  carbonic-aci 
the  growth  of  the  beer-yeast.  It  may  b 
briefly  review  in  a  cursory  manner  th 
of  brewing.  Firstly  the  grain  is  ta 
moistened  with  warm  water,  this  oav 
grain  to  germinate,  and  the  moment  th 
the  grain  is  dried  by— preferably — hot 
further  growth  thus  prevented.  The 
the  starch  contained  in  the  cotyledo 
seed  is  by  this  means  converted  inl 
The  student  of  botany  knows  that  thn 
are  essential  for  the  germination  o 
namely,  moisture,  heat,  and  air — mo 
soften  the  episperm  or  testa,  heat  to  e: 
dormant  vitality  of  the  embryo, 
the  oxygen  of  which  combines  t 
carbon  to  form  carbonic -acid  gas 
nourishment  of  the  young  plant  or  c 
leaves.  It  is,  therefore,  apparent  tha 
a  seed  cati  germinate,  its  starch  is  c 
into  sugar,  because  starch,  as  such,  c 
be  assimilated  by  the  yotmg  plant.  ' 
is  taken  advantajg^e  of  in  the  prooees  i 
ing.  The  brewer,  having  converted  b 
into  sugar,  proceeds  to  make  an  infusii 
same,  and  this  infusion  is  afterwards  f i 
by  means  of  yeast.  The  yeast,  as  we  pi 
stated,  is  of  low  fungoid  origin,  an 
capable  of  splitting  up,  and  forming  1 
saccharin  infusion  alcohol,  of  which 
English  beer  contains  from  4  to  6  per  • 
colour  and  flavour  of  the  fluid  bein 
extractive  matter  and  flavouring  agen 

The  chemical   change   may  be  sy 
thus : — 

C,H,A  -    2C:^«0       -h        2CO,. 

GluGOse.       Alcohol.      Carbonic  adc 

The  temperature  at  which  the  fe 
process  is  carried  on  influences  the 
fluid  in  a  marked  degree,  not  only  co 
its  keeping  properties,  but  also  its  flav 
not  only  is  the  flavour  influenced  by 
mentive  temperature  and  the  extracti^ 
but  also  by  the  presence  of  other 
either  higher  or  lower  in  the  scale  oi 
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I  it  w«  ezpoM  loond  bwr  to  th«  Mtian 
maplwn,  or  (eraunt  tb*  fluid  beroad 
Mtostege,  we  lure  tormtd  MeUo  MJd, 
I  Ae  pnaaoce  of  the  bMilliu  Meti,  And 
riBK  tha  obemlOKl  formitlte  of  ewh  ot 
ta  appreoiatB  Ute  ohuigcs 


UdehTda    . 


<get 


C,H,0,   orH&HjO, 
o^dac  tke  inflaaiioe  of  the  lactic  fei- 

ainooM.      LuUo  add. 
I  progroM  itill  foitlier,  we  flad  that 
id  under  inSaanoe  ot  the  bat;iic  ler- 
lita  ap  into  bot^ric  acid,  eaibonie-aoid 
free  hydrogen  : 

,H;0,  m  C,H.0,  +2COj  +  2H,. 
tie  leld.  Sutjrio  add. 
ight  proceed  fnrther  and  show  the 
n  of  propionic  aod  Baooinio'aoida ;  hot 
L>a  bseu  (aid  to  explain  to  the  atndeat 
Tarlona  aoida,  by  BpeoiBc  fermenta, 
obtained   from  tha  one  fonndatlon — 

ght  ezpeoC  that  in  ordinary  alooholio 
itlOB  the  weight  of  the  alaohol  addad 
t  the  carbonio-aoid  gaa  evolved,  wonld 
t  the  weight  of  the  angar  deoompoBel  ; 

is  not  the  oaae,  for  95pBr  oent.  only 
ited  for.  We  Snd,  howaver,  that  two 
liea  are  formed,  ntnujy,  eaooinlo  aoid 
Mrine,  these  repreaeniiDg  together  i 
The  deScit  of  I  per  cent,  haa  not 

Mooonted  for, 
ladit.  Debit, 

t  -  100       &H»HO+C0,....  .  95 
C,Ht3HO-t-C^.O,  -    4 


100 


100 


TOO  la  hydrate  of  glyoeryl,  0,Hi3H0, 
>,.  and  la  a  trihydrio  alcohol.  The 
wai  obaerve,  therefore,  brewers  have  to 
careful  it  they  desire  a  good,  aoond, 
ping  beer,  to  esolnda  all  germt  which 

oondncive  to  alooholio  urmentation 
1  alao  to  stop  the  feimentive  prooeai 
ght  time.  We  cannot  oocupy  further 
1th  the  brewing  of  beer,  althongh  a 
of    great    intereat    from    a     mloro- 

aapect;  bat  oar  attention  moat 
d  to  the  development  of  ptomainoa 
I  part^  played  by  them  in  the 
OD  of  diamae  or  othsrwiae  in   animal 

certain  diaeaaei  it  ii  positively  oectain 
Kiat,  bat  whether  the  baoilll  are  the 
anae  of  tht  diseaae,  or  whether  the 

developad  by  theee  organiams  la  the 

not  with  certainty  at  present  knoirn  ; 

foUoirlng  facts  are  worthy  of  oon- 
n; — If  pureooltarea  of  oertain  bacilli 
aood,  we  have  formed  ailiii»l  alkaloids 
sines ;  for  instance,  from  the  onltnre 

the  typhoid  bacillns  typhotoxin  haa 
knt«d  ;  the  same  may  be  said  of  other 
Mdi  appearing  to  poaieei  tha  power  ot 

sp  a  poiaonona  or  nonpoiaonona  pto. 
r  iBooomalne,  aa  the  case  may  be. 
vn  formed  in  this   way  oadaverine, 
i,  pntreedne^  aapriue,  neurine,  choline, 

Sand  Tanons  other  bodies.  In  a 
tied — If  I  remember  rightly — "The 
of  Obemloal  ForDtnla  to  Phyiiologioal 
b/  Dr.  lender  Bnmton,  the  student 
I  »  Moet  intereiting  acconnC  of  Lbeae 
I  have  not  the  work  In  my  pouesaian, 
n  it  waa  read  before  the  College  ot 


I8TKY  FOR  STnDBKTS.-XI. 

By  Joan  Mnxs. 

I  •■  Alti^^Te  Elemoitary  Chamietiy,"  &a. 
•  Water  We  Drink  {amfinued). 

inal  ezparlmeat  in  our  laat  article,  it 

II  be  renembeied,  was  intended  to 
I  the  eo- called  reiuciag  aetiua  at 
I  on  Hack  topprr  ozid*  when  nniier  ihe 
I  •(  heat.  The  products  obtained  in 
gMon  were  water  and  b right-ret), 
eoppn.     Tip  to  the  present,  the  ei- 


perimenti.  we  han  iodioated  with  tha  objeot  of 
uoertaiabig  tb*  exact  chemical  composition 
of  water  hare  only  tarnished  as  with  informa- 
tion bearing  on  the  relative  volumes  of  the  two 
componenta  oontained  in  the  liquid  in  qaestion. 

Syntheala  of  Water. 

A  modiSoatlon  of  the  appsratni  used  for 
redaclag  biatk  copper  ozide,  referred  to  above, 
will  serve  extremely  well  for  determining  the 
ralativa  weights  of  ozygcB  and  hydrogen  in 
water.  It  ahonld  be  obaerved  that  we  are  now 
adopting  a  method  ot  procedare  which  Is 
exactly  the  ceverte  of,  or  oppoaite  to,  that 
employed  in  aMeitaining  the  composition  ot' 
water  by  inlanu.  Whereas,  in  the  one  case,  we 
began  with  water  and  split  it  up  into  its  con- 
stituanta,  oxygen  and  hydrogen,  we  are  now 
aboat  to  show  how  hydrogen  gaa  may  be  maJe 
to  unite  with  the  oxygen  (or  rather  to  take  the 
oxygen  from)  another  gabstance.  and  thus 
build  np  or  make  water  from  its  componenta  : 
this  la  termed  the  tynlhii'u  of  water. 

It  ia  of  the  highest  impcrCanca  that  the 
ttndent  shonld  be  able  to  diBtingnieh  clearly 
between  voluiat  and  meig/ti  when  conaidering 
the  composition  of  water,  and,  indeed,  of  all 
other  snbatanoes.  Our  immediate  objeot  Ih  to 
find  out  how  much  oxygen,  by  weight,  will  be 
required  to  aombine  with  a  given  weight  of 
hydrogen  ao  m  to  form  water,  and  what  weight 
of  liquid  will  reeolt  from  the  union  of  the 
two  gases.  In  othor  words,  how  many  ponndt 
of  axygen  and  how  many  pounds  of  hydrogen 
will  be  neoeasaryto  prodnoe  a  apeoihed  num- 
ber of  pounda  ot  water!  We  will  en- 
deavour to  give  aatisfaotory  answers  to  these 
questions  by  a  direct  appeal  to  aotoul  experi- 
ment. The  operations  la  thia  case,  however, 
will  require  mooh  more  oare  and  patieoce 
than  any  we  have  hitherto  in  these  lessons 
had  ocoaaioa  to  describe.  Nevertheless,  if  due 
attention  be  paid  to  the  parCicnlara  here  given, 
and  a  fair  amount  at  skill  exercised  in  the 
necessary  manipulations,  a  wonderful  approxi- 
mation to  tha  exact  results  obtained  by  the 
moat  skilful  chemists  may  be  mode,  although 
the  apparatua  assumed  to  be  at  oar  disposal  la 
of  the  moat  simple  and  Inexpensive  character. 

The  apparatus  toay  be  Gtted  up  aa  indicated 
la  Fig.  76,  The  hydrogen  is  produced  in  the 
flask  A  by  the  action  ot  dilate  sulphuric  acid 
on  granulated  zinc,  and  the  evolved  gas  is 
freed  from  moisture  by  passing  throagh  haek 
B  oontaining  itraig  sulphuric  acid,  which  haa 
a  powerful  afBnity  for  the  vapour  of  water. 
The  straight  tube  C  oontsina,  say,  about  hair 
an  onnoe  of  copper  ozidt,  and  the  tube  D  is 
filled  with  oaloium  chloride.  It  is  neoaaaary 
that  the  tubes  C  and  D,  together  with  their 
contenta,  should  be  carefully  weighed  before 
the  experiment,  and  the  preoise  weight  of  each 
written  down  in  a  note-book.  The  tabes  must 
then  be  neatly  adjusted  in  the  positions  ^own, 
and  the  corks  used  ought  to  be  of  indiarabber, 
BO  that  all  the  joints  may  be  perfect. 

All  being  thus  in  readincM,  the  evolution  of 
hydrogen  from  the  flask  A  Is  commenced  by 
pouring  sulphurio  add  down  the  thistle  funnel 
£  on  to  the  zino  ;  and  nothing  more  should  be 
done  till  all  the  air  is  ohassd  out  of  the  flask  A. 
When  this  has  been  effected,  a  apirit-fiame  is 
brought  ander  the  tube  C,  eo  as  to  heat  tha 
copper  oxide  therein.  The  hydrogen  ia  thus 
enabled  to  combine  with  the  oxygen  contained 
in  the  ilacli  oxide,  and  soon  nothing  bnt  red 
copper  remains  in  the  tube  C  ;  while,  at  the 
^ame  time,  little  drops  ot  wat^  form  at  that 
end  nsareat  the  tube  D.  By  moviog  the  fiame 
in  that  direotioD,  oil  the  moiatare  may  be  driven 


«  D,  and  so  becomes  abaorbod  by 
I  chloride.  The  Utter  sabatanoa 
tar  with  great  avidity,  and  la  there- 
lely  for  the  purpoaaot  catching  and 
1  Uie  water  formed  in  the  sxparl- 
nuat  now  aaoertain  preobelj,  by 
.ing,  how  mnoh  tbe  weigln  ot  the 
ta  contents  have  been  dIaiDialiad 
it  oxygen,  and  the  exaet  InoreaM  in 
IS  tabe  D  on  acooant  of  having 
I  water  formed  by  tha  oomblnatioii 
en  with  hydrogen, 
raaalta  ot  snoh  a  prooeaa  will  ahow 
inbe  C  i*  diminiahad,  aay,  1*000 
ght,  Uie  tube  D  will  have  atmnl- 
cteaaad  in  weight  to  the  extant  of 
That  ia  to  say,  1*000  grain  ot 
anited  with  0'123  gram  ot  hydra- 
■133  gram  of  water  have  been 
Tiding  the  one  with  the  other,  we 

1:000.8 

la  that  eight  parts  by  weight  of 
bine  with  one  part  by  weight  ot 
nd  thna  prodaca  nine  parts  by 
»ter.  Or,  what  comes  to  the  same 
■ta  by  weight  of  oxygen  combine 

by  weight  ot  hydrogen  and  form 
iveight  of  water, 

its  have  been  conducted  in  this  wav 
^Derations  of  chemiaCa,  bnt  with 
itions  to  insure  perteoc  acoaraoy, 
lly  the  same  resalta  have  always 
led.  Some  philoaophers  have 
t  piooesB  ten  ^or  a  dosen  timet  In 
nd  the  reanlta  have  shown  a  differ- 
more  than  1  per  oent.  between  the 
1  lowest  number  reprusentlng 
I  mean  being  15'BS,  which,  for 
KMea,  may  without  any  incoovenl- 

Ifi.    Tlus  brings  ua  face  to  face 

kw  of  Ohemloal  Oombination. 

aserta  that.  AU  ehmieal  eomptHHtU 
1  their  camponenti  m  Ihe  tame  unrory- 
M  hy  iiiciDure  aitd  KtigAl.  This  fa 
e  doctrine  of  definite  proportion, 
\elrff  (from  the  Greek,  aroixnnu, 
I  /<fTp,,,    measure).     Taking   the 

a  aymbol  to  represent  hydrogen, 
indicating  one  part  by  weight  of 
oe,  and  assnmlng  that  0,  which 
-ygen,  shall  always  mean  16  parts 
'  oxygen,  seeing  that  it  is  16  times 
hydrogen,  then  we  may  take  the 
aa  a  convenient  means  of  expreaa- 
llcal  composition  ot  water  in  a  aort 

which  ia  in  general  use  in  chemical 
Thia  formula  ia  intended  bo  show 
'wo  volnmea  ot  hydrogen  [HJ  are 
le  volume  of  oxygen  (0),  ao  aa  to 
lames  ot  water— or.  rather,  ataam. 
at  the  experiment  described  above, 
le  seen  that  the  formula  oonvoya 
;  16  parte  by  weight  of  oxygen  are 
.th  2  parts  by  weight  of  hydrogen 
srta  by  weight  of  water, 
ipear  aomeirhat  of  a  paradai  that 
a  of  hydrogen  and  one  volume  of 
ee  volumes  altogether — only  f  orin 

ot  water  when  ohemioally  nnlted. 
tnt  we  will  only  state  that  if  the 
xed  in  thia  proportion  ia  a  glan 
luded  with  the  vaponr  ot  soma 
I  has  a  high  boiling  point,  so  that 
SMS  are  exploded  by  means  of  an 
:k,  the  resulting  water  may  be 
in   the  vaporou)  state,   the   t\rtt 
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ToIumeB  ahrinh  to  tii-o.  We  will  ratnin  to 
loller  diaonsaion  of  tbia  and  aimilar  matte 
Uiter  on.  The  reader  might  Teason»blj  ask 
.  wbat  would  oooot  if,  »j,  thrte  votnmes  of 
Itydrogfen  were  mixed  with  one  Tolame  of 
ozTgen  and  exploded  7  In  Bnab  a  oaae  the  two 
TOlamee  of  h;diogea  wonld  combine  with  th« 
one  volame  oi  ozf^a  as  before,  and  one  Tolnme 
of  hfdro^n  wonld  remnin  nnohuig«d.  The 
■ama  woiild  be  the  cise  if  an  exoeai  of  oxjgen 
were  naed — that  is,  any  volnme  of  the  oxjgen 
beyond  the  proportiona  specified  wonld  be  left 
ia  exoeia  in  the  uncombioed  cooditioa. 

DiOarenoea  Between  a  Mlxtiue  and  n 
Oompoand. 

We  have  now  proceeded  so  far  with  oni  ml 
jeot  that  the  itadent  may  be  presumed  to  be  i 
tlie  pCBKBiion  of  a  fairly  oorreot  knowledge  of 
the  oompoeition  of  the  air  we  breathe  and  the 
water  we  drink ;  moreover,  a  considerable 
acqnalntanoe  with  the  oomponents  of  these 
familiat  bodies  will  by  this  time  have  been 
BOquired,  A  verj  valnable  leasoii  may  bo 
leamt  by  now  oontraating  the  properties  of 
water  with  those  of  its  oonstitnents  on  the  one 
band,  and  the  propertiee  of  air  with  those  of 
iti  Moistitnents  on  the  otlier. 

Thus  air,  as  was  shown  in  Artioiss  III.  to  TI. 
inolnslTe,  oonslsls  tnafnly  of  oxygen  and  nitro- 
gen. Its  oompositiou  Taries  alfghtly  at  differ- 
ent Umes  and  in  tariona  plaoes ;  we  may  make 
vp  a  mixtnte  of  oxygen  and  nitrogen  having 

Eropaitlas  exaotly  like  air ;  the  gaaeona  envelope 
1  qnertion  tetams  In  a   modified  degree  the 
pnpertlM  of  each  of  its  main  compcnenta. 
Water,    however,  is  a  body   totally  nnlike 


«ith«E  of  Its  oonstitnenta.  The  latter  are 
gaaeons,  whereas  water  is  a  liquid,  Eydrogen 
will  born,  and  oxygen  is  a  powerful  supporter 
of  oombostlon.  Unlike  air,  the  oomponenti  of 
water  are  always  in  a  flxed  and  definite  pro- 
portion, Theeo  two  bodies,  air  and  water,  are, 
therefore,  exoellant  illnatratioDB  of  the 
dUferenoe  between  a  miituri  and  a  cbemioal 
Kmpeund.  Oxygen,  hydrogen,  and  nitrogen  are 
tlemejilaTj/  bodiea— that  is  to  say,  they  aie  suoh 
as  oannot  be  resolved  or  split  up  into  other 
anbatanoea  by  any  mMns  at  piesant  known. 

Solution, 
A  great  many  solid  anbetanoea  when  immeraed 
in  water  disappear,  the  foroe  which  held  the 
particles  together  being  thug  ovecoome  by  the 
action  at  the  liquid.  If  we  first  rsdaoe  suoh 
sabstuioes  to  powder  by  grinding  in  a  mortar, 
an  Increased  extent  of  sorfaoeis  thus  presented 
to  the  action  of  the  water,  and  the  force  which 
holds  the  partiolea  together  ia  at  the  same  time 
partially  overoome,  so  that  the  dissoln^oc  is 
tadlitated,  and  the  subatanoes  disappear  more 
quickly.  Plaoe  a  lamp  of  sugar  or  salt  upon  a 
tray  made  from  a  bit  of  perforated  zinc  and  sm- 

Ended  by  a  thread  In  a  tumbler  of  water,  as 
Jioated  ill  Fig.  77.  A  very  striking  demon- 
stration ol  the  rapid  ditinUgratioH  of  the  solid 
moss  and  equal  diffaiion  of  the  same  thronghont 
the  Uqnid  miy  thus  be  rendered  evident  to  the 
sy«  and  foj to  respectively. 

It  is  possible  to  rtoover  every  particle  of 
the  dissolved  salt  or  augai  from  tbe  water.  To 
the  nnprootised  this  wonld  seem  impotaible, 
bnt  the  process  is  in  reality  very  simple,  Thus, 
pnt  a  little  of  the  solntion  in  a  chck  glau,  and 
hoat  over  a  water-bath  extemporised  from  a 
beaker  of  water  with  a  little  granulated  zinc 
in  it,  to  insure  steady  ebullition  (Fig.  78).  In 
this  way  the  steam  from  the  water-bath  caneea 
theiMRtAnuHt,  tbatis,  the  water  holding  thesnb- 
stenoe  in  solntfon,  to  gradually  evaporate  and 
leave  the  solid  fu*^^'  behind.  A  mixtnre  of 
sand  and  ng^t  might  be  separated  by  this 
meant.    Tkg  ^j^tore  should  be  pnt  Into  water 


so  BB  to  dissolve  out  the  sugar,  and  the  aolntion 
might  then  be  dteanttd  aS  and  evaporated  in  tbe 
way  indicated  above. 

Liquids  when  brought  together  behave  very 
differently.  Thus,  water  and  alcohol  mix  with 
each  other  in  all  proportions,  and  in  so  doing 


give  out  heat,  Tbe  same  is  the  case 
water  and  snlphnrlc  acid  with  this  difference — 
namely,  much  more  heat  is  evolved.  However, 
if  water  and  oil,  or  water  and  maroury,  be 
added  toKether,  no  amount  ot  agitetion  ~~'" 
induoe  them   to    mingle     persianently. 


small  quantities    of    water,    sweet   oil,    and 
mercary  in  a  loi.  bottle,  ooik  Brmly,  and  then 
shake  well,  After  stending  a  little  while,  thi 
distinct  layers  of   liquid  will  separate  oat 
the  order  of   their  respeotive   iptcijie  gravU.  . 
(Fig,  79),  mercury  at  the  bottom,  oil  at  the  top, 


vatar  in  tbe  middle.    It  we  first  trilurah 
(stir  weU   or  rub  up)    the  oil  with   a  thick 

Boluticn  of  ffiim-araiic,  and  aftsrwarde  gradually 
odd  water,  a  milky  fiuld, called  an  emu inrm,  will 
be  obtained,  and  tbe  oil  will  not  separate  from 


Oases  also  are  soluble  in  water,  the  a 
Bolubiiity  of  some  ot  the  more  commor 
being  as  follows  : — Ammonia,  hydro 
acid,  sulphur  dioxide,  sulphuretted  byi 
cblorine,  carbon  dioxide,  nitrons  oxide 
oxide,  oxygen,  hydrogen.  Ammonia,  the 
is  tbe  most  lolnblo  gas  in  water,  and  by 
the  least.  The  reader  may  furninh  1 
with  convincing  proof  of  the  extreme  i 
with  which  water  absorbs  ammonia  gaa 
.following  way  :  Pnt  some  of  tlio  comm. 
monia  of  the  shops  in  a  flaak  provided 
oork  and  straight  delivery  tube,  as  Bhi 
Fig,  80,  Apply  heat  by  means  of  il 
flame  as  indicated,  and  hold  a  bnlb-tnl: 
the  delivery-tuba  ot  the  flaat.  The  or 
ammonia  is  in  reality  a  strong  aolution 
fBonia  j/ait  in  water,  and,  during  tbe  pro 
heating,  the  gaa  ia  expelled  from  the 
BO  that  it  may  be  collected  in  the  bulb-t 
upward  displaoement  of  air,  ammonia 
lighter  than  the  latter.  As  soon  as  a  s 
rtd  litmua  paper  is  turned  Hut  by  puttin 
the  open  end  ot  the  bulb-tube,  the  latb 
be  corked.  On  withdrawing  tke  cork  b 
the  sorfaoe  of  water  in  a  basin,  Fig,  i 
gas  is  suddenly  diaaolved,  and  water 
rapidly  Into,  and  nearly  SlLs,  the  bulb-tt 
{To  bi  cmliniud.) 


FL&niNG  AND  UILLINQ  IK 
OULAB,  FORHB. 

I  If  the  course  of  some  remarks  on  the  plani 
milUiiit  ot  lirwuiar  forma,  Hi.  F.  J.  M 
the  Amtrican  ^tae/tinitl,  says  : — The  point 
to  call  attention  to  is,  that  the  devicee  refe: 
will  not  reprodaca  the  form  ot  the  templa 
nnless  qiecial  provision  is  mode  tor  doing  t! 
variatitm  bstween  the  shape  of  the  templa 
that  ot  the  work  depending  upon  the  vi 
between  the  form  of  the  cutting  tool  and  thi 
roller  or  scriber  which  traces  Uie  line,  modiG 
l^  what  may  be  called  tbe  dc^ee  of  irreguli 
the  form  to  m  prcdooed.  This  ariaes  from  t 
that  Uke  motion  ol  the  alide  oorrespoodi 
motion  ot  the  oentre  ol  the  roll,  or,  in  other 
to  the  motion  of  any  point  in  a  line  drawn  ve 
through  the  centre  of  the  roll.  As  the  p 
contact  ot  the  roll  with  the  surUce  of  the  tc 
win  not  be  always,  and,  in  fact,  aeldom  ii, 
vertical  line,  there  must  Decessarily  be  a  vi 
between  tbe  template  and  the  work. 

To  make  this  clear,  we  will  considar  the  a 
tion  to  a  pUner,  and  sappose  that  ii,  Fig. 
template  which  is  aecored  to  the  pinten,  r  b< 
roller  which  is  attached  to  the  vertical  slide 
planer  bead.  Now,  in  pasiing  over  tbe  tei 
»0  centre  of  the  roll  will  ohviouBly  bealwaj 

anal  distance  from  the  face  of  the  tempi  s 
U  thstefora  tallow  the  dotted  line,  proi 
Instead  ot  the  arc  /li,  on  a™  Ai'  with  ; 
centre;  and  instead  of  reproducio^  the  ai 
tbe  template,  the  sharp  point  r'  will  be  pn 
ft*  location  being  in  the  centre  ot  the  arc  <■  ,• 
rsanlte  from  the  tact  tbst  tbe  radius  of  the 
is  equal  to  that  of  tbe  roller,  as  shown,  r'  iiid 
Uie  posItLon  of  tbd  centre  ol  the  roller.  TI 
stMU  of  reprodudng  the  arc  d  c,  an  ore  d'  e' ' 
centre ealnciding  with  that  of  areij^ia  pri 
the  radius  of  arc  iT  e'  beJcg  tbe  greater  by  the 
of  the  roll,  as  in  tbe  case  of  the  arc  h'  i'. 

Stated  hi  general  lemis,  we  may  say  t] 
radius  ot  curvature  ot  any  concave  Bortace  pi 
lu  this  wiy  will  be  decreased  by  an  amoun 
to  the  rsdiua  of  tbe  roller,  while  the  ra 
curvature  ot  any  convex  surface  will  be  in 
a  like  amount.  The  dseree  ot  correspc 
between  the  template  and  the  surface  prod 
this  case  is  abcwn  by  Fig.  2,  in  which  tl 
supsrimposed,  with  tbe  right-hand  exti 
oiAielding.  Of  course  the  form  shown  wc 
be  practicable  te  produce  peihaps  on  a  plant 
it  could  be  produced  by  bridge  milling  whi 
same  principles  wly.  and  with  any  temi 
leas  curvature,  or  of  a  more  regular  form,  tb 
is  than,  though  of  course  not  BO  readily  pera 
Hsvlog  shown  that  a  tempUts  of  the  exai 
of  the  work  will  not  reproduce  itself,  tbe  q 
b  bow  we  shall  delarmme  tbe  form  ot  tern) 
prodaoe  a  given  form.  To  do  this  we  have  i 
lay  out  the  term  ot  the  work,  and,  having  c 
the  aise  ot  the  roller  we  ore  to  use,  draw  i 
line  parallel  te  the  first,  and  at  a  distance  1 
equd  to  the  radius  of  the  roller.  Sappose, 
stance,  we  wish  to  reproduce  a  term  correap 
'  that  ot  the  template  a.  Fig.  1.  We  < 
>,  a  b.  Fig.  3,  of  Ibe  desired  tonn, 
iiig  many  point*  on  tbia  line  as  c 
Itaike  arcs  as  shown,  the  radius  of  thi 
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;  tqnl  to  tin  ndioi  of  tha  roUsr  ws  ire  goiog 
■>  AUsaa'i'diawii  Uagant  to  all  thsM  ud* 
I  lirind  toim  of  tamplkts.  Whan  tlie  loim  ii 
H,  tka  itdkina  of  the  nomaroa*  ana  owi 
■tf  be  dineowa  wiOi,  »iid  Om  line  of  tempUta 

•  OtFfioiHUuttkaMme  prindptu  appW  to  the 
I «(  bMolMfotm,  the  nmplart  w>j;  ofgetling 

to  Bake  Oa  tool  loond  In  lonn,  Mid 
IH  OB  flu  Mkl  of  a  Mdbet  a  dlw  of  the 


ta  Oktlonn  hate  their  objectkoiB,  uwe 


H^kattM 


^  ^^  — ™"B  mtiJiint^  a  platrr  &  whioh  the 
to  kaaflled  m  Noand,  <  we  Isidaa,  and  d 
■taealtac.  Tha  pUta  f  Ii  hinged  at  >,  and 
MatlhaolhwMirto  kMp  it  down  to  the 
a.  WWteaanaanda  to  Um  template  in  thii 
■•MB  at/,  and  b  NeoMd  to  the  nndar  iide  of 
~  fMti  iqion  a  rolki  at  the 
hare  pfiollcable  thb  lollei 

nlMge 


ai  it  ii  adTiaeble  to  in»ka  the  ontter,  and  ii 
owe  the  tadii  of  the  Daucava  portiong  of  the 
plate  are  eqnal  to  thoaa  of  the  dedrad  form  leea  the 
diSeienee  ia  tadU  between  the  onttei  and  the  roller, 
while  the  radii  ol  the  convex  nortunu  of  the  tem- 
plate are  equal  to  that  of  the  deiiied  toim  plna  the 
diffeienoe  between  the  radiiof  thaoutterandioller. 
TiuM  i>  ihown  at  Fig.  6,  where  the  line  a  i  ii  tha 
form  whidi  it  ii  daeired  to  repnidnce,  the  larger 
oirolea  repMeentlng  the  milling  cutter,  and  tha 
■mailer (dnJai  the  roller,  tha  latter  beiDgone-Uiird 
the  diameter  of  the  former.  In  older  to  i 
the  Una  a  A,  it  ia  Man  that  the  oentre  of  I 
ubor  mint  ba  kept  on  tha  Una  a'  b',  and 
tbe  centre  of  the  roller  mnit  be  kept  on  the  line 
d'b",  this  latter  line  being  the  desired  template, 
which  can  u  wall  be  laid  oB.  at  once  by  itrikiog 
aroa  at  pointa  along  aba  central,  and  with  a 
radio*  equal  to  the  diSereuoe  In  the  radii  of  the 
cntter  and  roller.  Of  ooorae,  it  i*  to  be  nodenrtood 
here  that  in  the  oaae  of  bridge  milling  the  motuuu 
of  tbe  cutter  and  roller  are  relative  to  the  template 
and  work  only,  aa  the  latter  reallj  do  tha  moving 

Fractioally  luoh  forma  are  often  piodnoed  b; 
oaing  tha  model  pieee  of  work  or  a  piece  nude  like 
it,  which  ia  taataned  to  the  top  of  plate  b,  and  piued 
under  a  roller  which  ia  the  uie  of  the  ontter  it  la 
propoaed  to  um,  while  direetl;  below  it  f«  a  milling 
cutter  of  the  uza  of  the  roller  It  is  propoaed  to  nae ; 
thia  milling  cutter,  than,  prodnoea  the  correct  form 
n»   th.   .Jl«   /    ti..   ..r 


of   the   piece  /,    tha 


p^ft 


being  kept  p 


upward*  againtt  the  roller.  When  more 
venient,  the  poritlon  of  the  roller  and  of  the  i 
can  be  tranapoeed,  the  plate  b  being  in  thii 
turned  npaide  down. 


OH  STATED  SVB7ACBS. 

IN  the  oonatraction  of  ateam  boilera  with  intamr 
fnnwoaa,  it  i*  enitomary  to  nae  Btavbolte  to 
■nitain  flat  inrfaoea,  or  to  prevent  the  collapaa  of 
onrved  anifaeee  when  the  nreaiure  acta  Inward  opon 
them.  Tha  locomotiTe  boUer  Ii  a  familiar  eiam^» 
of  thia  aort  of  oonatructlon,  in  which  the  iBrfaoea  to 
be  atajed  are  flat.  Curved  lurfacaa  requiring  at^- 
bolta  ocenr  in  tha  rariona  formi  of  aprigbt  Wlare 
with  water'lega  around  the  furnace ;  and  ■■  we 
b«*e  recently  been  called  npon,  In  ■  number  of 
inatanoaa,  to  give  opinion*  ooncerning  the  nfe- 
working  prennre  allowable  on  boilera  of  thia  daaa, 
we  ptopoM  to  explain  the  problem  in  the  pieaent 
article,  and  give  tbe  method  of  compntotion  that.ia 
in  nae  m  thia  ofBce.  T^^*^ 

The  cuta  repriaent  a  water-leg  of  the  kind  ondes 


conalderation.  Fig.  1  being  a 

Fig.  2  a  aide  view  or  elevation.    „. 

haU  of  the  water-l(8  hag  been  removed  for  th» 

a  itructure  of  thia  kind,  the- 
Ltelj  ariaea,  whether  we  ihonld' 
treat  It  the  aame  aa  a  flat  anrtaoe,  or  whether  tha 
fact  that  it  ia  curved  will  modin  the  probleat' 
materially.    Thii  qoeation  can  onW  be  aniwmad. 


Fro.  2. 

of  the  strains.  We  have  made  auch  an> 
anal; sia,  and  wiUioat  going  Into  the  dataHa  of  !n- 
veatigation,  wa  may  sa;  that  the  following  tormulte 
reanlt  firom  it  The  only  aunmption  that  haa  been 
made,  is  that  the  workmauahip  Ia  good,  eo  that  no 
undue  or  eztraordtoary  stzein  ia  ooneentrated  at 
lint.    The 


ly  particalar  point,    the  meaniog  of  the  letteia  i 
exteinai  bheU. 


R,  —  internal  radial  of  external  Aell. 
B,  «  external  radiua  of  internal  shalL 
S,  -  additional  teoaion,  per  square  inch  of  I 


tanaion,  per  square  moh  ol  sacnonai' 
area,  on  intenuJ  ah^.  '■ 

--—    —  iqnare  inch  of  sectional  area,  on.- 


^bdt. 


r  shell  to  which  one  staybolt  il 


It  should  be  nnderttood  that  S,  and  St  do  irai' 
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oa  tte  o«tv  on*,  beouw  tbe  bolti  oonTann 
waidi  tba  Mob*  Una  ot  the  boilBr.  CalUnit 
bnMrndiwoftlwiimerduU  eqiua  to  35  fiin.. 
""wntol  fOeb  ot  the  boUa  on  tblg  ihdl  ii  foi 

Qatar  ndiu  of  outer  iheUiIanarndiaa  of  in: 
•Mil  : :  piteh  m  outer  ibtll:  hariionUl  pJttA 
fnav  didl.    IliBt  it, 

39-S  ;  36'5  :  :  6-6875  :  z 
Wtf  »  =  5-HMii.  Caark'a  Tok  tbr  flnding  1 
■liwalLof  rtmd  mrfMM  laquiiw  u  to  nnt 
giMtentshiAMn,  H  in  thii  omi,  Um  hohsoa 
■Bd  nrtloU  pitehM  an  dlffnoit.  Bat  hit  r 
■sptiM Id pbtMwiaoQt  Tinted  Jolate;  tnd  <rl 
ttttB  M*  tadi  JofaitB  teUw  plate,  we  dioold  i 
tb»  pitch  MwMnflieniwi  Oiti  arapuallaltol 

wij,  «•  dualtt  oaiea 


•  BHllac  of  the  two  letMi 


lola  to  tlu  inner ' 


working  DTHiaiB.)    j^pMngl 

inner  pGA  Hut  we^ied  to  I 

r  OK  we  b*TC,  H  the  diitanoe  In  tlie   «K 

«^«M  Oe  itftjlwlte,   d-112   -  -871  ■■  4-2S7 

^^^  -  scab,  per  tqaueinoh, 

vUeh  wonld  itnin  the  pUte  to  iti  slutio  lioi 

f^- 3021b.  par  •qoara  meh  •«  iha  Mfe  wcoJcl 
■HMBa,  if  thers  were  no  joint.  Henos,  if  it 
MM  to  ran  at  ISOlb.,  the  joint  ihoold  have  i 
tBUur  of  at  laaet  ISO  -^  202  -  74  per  oai 
Accsfding  to  onr  tahlea  tor  lia.  platee,  thii  iroi 
ittBiie  •  tafale-rireted  lap-JofuL  thonsb  TO  n 
jj^ean  be  attained  withVyxfl  doalae-rit.! 
Jew,  BBd.  b  «MuId«nt)on  of  the  IM  that  t 
afmaA  ot  Oil  bcdec  hai  an  duUo  Ifmtt  egnal 
«p«  «^  of  IhB  tend*  itnngth,  the  donU 
""*■  Joint  nd^t  pnhva  be  allowed. 
JUJ  ni  Mzt  ooDadK  the  (tojboltL  The  ar 
^alladtoeadibolt(ia-6B7£  x  S-S87B  -  32-35M.ii 
A«totilnMnreonwhidi(*32-3£  x  ISO  -4^31 
TUa,  wia  *  faotor  of  lafe^  of  10,  would  rsqoi 
■MMt  liq.ln.  of  aaatLiatX  ana.  Tba  atajbal 
woaldttkaafora,  have  to  be  about  liin.ia  dlamat 
■tthancttom  of  the  thnad,  or  Mr  ijin.  in  diamet 

'•  W*7  auni  up  tha  ranlt*  of  the  oompatatiou  i 
•■■ilVirthaboaerin  qoutloa  to  be  perfect 
<>(!)  tlM  (tiVMlti  ihonld  be  Uin,  1 
V  ad,  or  alai  ther  ihonld  be  pitohi 
"■».  The  faolor  ol  Nfety  of  10,  om 
jog  uraniBle,   Ii   none   too  large  f i 

-leof  the  beet   of  iron  are  paonllul 

b  to  oecndon,  and,  ai  a  nutter  of  M,  the 
M  iMiellj  eat  from  auunon  bar  ii«n,whyiiiu 
«Md*  l»niir  of  hoop  iron  and  other  acnn.  Tl 
Mlvmnldla  matetiallj  inprond  hj  lenanio 
ttafttebof  the  itajboUi  to  aar  il&i.,  forth 
wwddlnanaaetbe^aeMofthe^atea.  One-iac 
MbwraldtbMi  be  amplf  luge.  (2)  The  inrid 
lfc*«  *o«ld  haw  a  waU-propordoDed  donbli 
lMMlJ«tnt,aiangh  atiye-rheted joint wonldb 
■i^aEUwtththeFmtentipiudngofthe  riajbolti 
fi  tha  litdt  ot  tha  (tnb^nFere  l«Ma^,  ■ 
MiMlad  atere,  a  good  ainbU-iiT«ted  lofnt  wool 
la  inia  for  tbe  Mda  ihaet  ef  Oe  water-W,  (3 
Ikajoht  on  tha  ontar  pkta  dumld  at  teetb 
Mide.iiTated  U  tba  bolti  an  pitdied  a*  at  pranil 
OoMidMing  Hie  UidiOttr  of  the  (taTbolta  to  DDnodc 
■ad  tte  eoMMaeaoM  tbt  woald.fdllow  if  tha  watei 
hgdkoaldfaiL  we  Ihonld  mneh  prefer  todedfmi 
--"TtttirooM  be  amiable   -.*^-v-i-Sr?'.. 

OunrianTBi ^ 

a  triple-riveted  bott 


{■tenoiUMad  above  bad  a  double-iiTatad  joint  oi 
••oQte  iheel,  the  dlmenMou  of  whioh  were  ai 
aijew* :  IManMer  of  ilveti,  13-16  of  an  iMh :  pitd 
!l«l*ih,  "^fn.  m»  joint  hai  an  effioiain  of  ooh 
onpw  oMt.  B*  nring  ane>inah  riTa^  pttdied 
4kuw^  •■  dBofniw  of  67-3  pec  ont.  can  b. 
mhA  In  ■  doable.dveted  joint.  Snob  a  joint 
■Hta  wen,  li  itnMiger,  and  it  oboapei  to  mak» 
BtOv-makm  dunild  give  m 
Jckftt—Tht  letemoSct. 


noHeiR's  BRAWino  afpabatus. 

iR  of  Oe  Bonth.weit  Onmin  Sodetr 
id  P^diia^  Dr.  L.  Edingar, 
I,'  riwwed  hu  dewing  appa- 

roooopea  of  low  power.    Xho 

<>wtD«  ia  bnnd  on  the  projidioa  wlndplc,  and 
Mririi  ot  a  itand  baadng  an  npright,  wli^  lop- 
lata  >  tDba  or  nUnder  parallel  to  ttw  haw,  and  m 
WritliM  to  •  ttm  of  e«nka-boaid,  whloh  mti  oS 
«lMnn«lwM«<BVCo8tl>o**paHng  through 
■•Viinte.  nwbwtnnhee  idtheapiiahthu 
ka«dnoam,IntowUdi  ia  fitted  at  iti  npps  part 
mtmSt^tuitbifiUM  other  end  in  •  drcolar 
(hta  for  the  nppoit  irf   the   objeot  to  be  drawn. 


hthiiii 

,  tennini „ , . 

o  of  the  iHU.    Both  of  thaie  armi  i 

but  the   nppet   one   ahaald  remain  Bxi 

g  the  otbK  wiU  foeoi  the  rayi  ot  light,  a 
.  nign  or  mailer  repreeeotafioni  of  the  pi 
paratlon,  aeooidiBg  to  iti  dirtanoe  tram  tbe  objei 
bearer.  Hie  U^t  uwd  ma;  be  either  innUght 
utiaeiBL  it  a  rale,  an  ordinal^  lamp,  with 
vithont  a  Bnall  refleetor,  aniwen  all  pnipoiee.  T 
11^  being  plaoad  in  the  proper  poaltian,  and  I 
preparatirai  to  be  drawn  on  t&s  objeot-Uble 
ihaiplf-oaUined  plotore  ot  the  preparation  will 
lirown  on  a  pieoe  of  drawlog-paper  beneath.  ] 
Molating  the  height  of  the  aim  bearing  the  la 
jtoj  oh&ngiDg  the  lens,  anv  magnifloatjon  betwe 
:wo  and  fifteen  tlmai  oan  be  made.  In  thii  w 
ha  ontlinae  of  an  ahaalntely  trne  drawing  can 
nada  and  the  detail!  filled  in  from  tlie  m&Moof 
>ra  pndieplotiue  can  be  made  from  tha  apparat 
done,  io  ihii^y  defined  ii  the  lepreMntation.  I 
onm,ipecimHii  eolonred  with  dark  itainj  si 
uore  dearly  difitomtiBted  piotorei  than  the  fig 
inia.  Hie  mibnmaat  ii  made  by  Meyrowlb  Broi 
>f  New  York,  to  whom  we  are  indebted  for  tha  in 
nd  mar  be  had  with  two  or  three  Ivuei.  Two  a 
11  that  are  neoeaarr  oidinuilf ;  but  the  th^ 
nportant  lomatimea  when  the  object  to  be  diaii 
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pHB  tiding  of  ^Iver  printi  a 


leiabjeotanvatti.-  .._        .  .  ..__ 

ngnlar  taot  that  ikill  and  oaie  on  the  part  s 

uKer  of  the  minti  ii  no  guarantee  of  their  pm 
laoencT.  In  laot,  nnmooni  eaeee  oonld  be  qnote 
hem  prInti  made  m  the  moat  ilovenljmannec,  wit 
XI  matoriali,  and  by  men  m  ignonnt  tliat  tte 
irdlj  knew  the  '**'"*t  of  the  cuemieali  handlfffi 
ive  aatoallT  ontlaeted  the  beat  effort*  at  ifcille 
id  carshil  phot 


In  moet  othv  departmenti 


ot  praoti 
oaruuliu 


wat^^iiiiB  the  behaviour  of  bntobea  o 
Inti,  or  enm  ot  indivi'     ",  =-  - 

itdt.forreaiiat  a  time,  Bsdaf  obtaining  data ■ 


il  jihoto 
tnuct  Br  bou  more  oaiv£ui  invfl'' — "" 

.  jld  help  ai  in  determining  tbe  caowa  ol „ 

im  Ii  it  proved  impOMible  to  entirBlf  do  awa 
ith  them ;  bnt  the  aubjeot  ii  an  ezceedinglj  did 
lit  on^  partly  owing  to  the  complex  ohemioi 
it  the  diver  print,  and  partly  from  the  im 
' — '  — '"' '  a  the  behaviour  --'-■• 
cuvidnal  printi  i 
tnu,  lor  yean  BK  B  iuae,  andof  obtuniB 
thMT  iBanntaature  whioh  would  be  ot  any  prac 

From  the  earlieit  dayi  of  rilver  printing  impart gc 
moval  of  the  byponilpbitv  after  fixing  hai  beei 
«d  ai  a  piegoint  came  ot  fading.  AlttLough  I  di 
t  mean  to  inculcate  any  caialeamCM  In  the  opei& 
«  of  final  waihing,  I  am  Mtiifiedthat  the  dMigerr 
im  the  mid  aouroe  have  been  much  overreled. 
■nming  that  a  good  commercial 
paeolEttitoiinied.and  thatoo  ton 
jli  be  allowed  aocem  to  tha  fixing  bath,  there 


foreign  matt 
dng  bath,  tl 
no  reaion  why  a  print  ihould  nat_lut  well, 


r  have  Men  isinla  made  by  an  experienced  maker 
ilbiunenleea  paper,  whJoh  had  merely  reoelTod  a 
■pie  of  rinnnn  after  fixing,  and  were  than  immadl- 
ly  dried.  Theie  printi  ware  leveral  yeeit  old 
■n  I  law  them,  and  bad  remained  perfect  In 
iry  reapect.  Thii  gentlsman  agreed  witb 
.In  oondenining  the  szcowiTelr  long  loak- 
t   and   wsahlngi   than    ctutomary,    iametlm« 


laiting  (or  (onr-»nd -twenty   1  __, 

madi  aft«r  my  intmview  with  him  bore  out  hii 
to  my  pectect  latiitaclion. 
I  will  now  Mk  your  attention  to  a  point  in  dver 

■  ■  ■  I  have  been  te"    '^-'- 

I  upon  the  permoninoy , 

which  I  do  not  remember  to  have  «ther  read  o 


1  the  permoninoy  of  the  print,  and  oi 


heard  mentioned.  Let  ma  a^,  however,  that  I  do 
not  advance  it  aa  a  nnivenal  Mnae  of  fBding,  bat 
u  one  of  the  waye  in  which  an  explanation  may  be 
given  ot  the  wonderfully  extiaordiDsrj  beharioni 


Ency  one  who  baa  tried  lilver  printing  it  aware 
that  even  the  aaooanful  toning  of  the  prmt  cannot 
be  aooomplidied  it  there  li  bee  nitrate  of  lUtei  lett 
in  it,  bat  that  tiie  mid  aalt  moat  be  waahed  away 
before  the  print  iiiiaked  in  the  gold  b*th.  Neglect 
Dfthiimeana  ndpatebee  and  itreak^  alternating 
with  uhy  blue  tinti  and  mealinen  over  tbe  entire 
print,  and  oftantimea  pndpItatlDO  ot  tbe  gold  in 
(he  bath,  and  oonaeiiUBnt  atoppage  of  the  toning 
lotion.    Batthiaianotall. 

The  proper  forming  ot  the  image  on  a  ailvir  ^int 

liitlnat  componndi  ot  nlver :  the  fliit,  chloride  ol 
ilvar ;  the  Moond,  the  or^ic  chlorific  compound 
if  albumen  and  mtiato  of  ailvei ;  and  tba  third,  free 
litrMe  of  ailvac  In  eiosiB.  When  >  print  ii  taken 
torn  the  frame  and  waahed,  the  chloride  and  » 
nttain  portion  ot  the  darkened  organic  comfioand 
emaln  nn^ectad,  while  tbe  tree  nitrate,  and  in  all 
irobabilltT  a  oonaidanblB  amount  ot  the  oiganic 
omponna  are  wMhed  aw^.  Now,  the  point  X  de- 
Ire  to  aA  your  aanaderatum  ot  ia  whether  the  too 
ompleto  removal  ol  thii  orgaaio  componnd,  in  the 
raihing  beti»e  toning,  may  not  injure  the  riabili^ 
1  the  print  by  robbing  it  nndul;  M  one  of  ito  im- 
lortant  oomponent  ^uta  baton  the  gold  baa  bad  an 
pporttlnity  of  depoeiting  apon  it  and  eninring  Iti 
ermanent  abode  m  the  print.  Hie  objection  may 
•  laind  that  the  hjpamlpbite  would  remove  it  in 
lie  fixing,  bnt  it  the  gold  u  well  depoiitad  npon  it 

I  am  >WBr«  that  thia  idea  may  aeem  far-fetched, 
ut  we  can  find  analogiea  to  It  in  eevenl  depart- 
lenta  ot  photognuihie  cbemiatiy.  Take,  tor 
latanoe,  the  manafaetun  of  wuhad  collodio- 
ronide  pellicle.  Hen  the  bromide  ot  ellver  ii 
limed  In  the  collodion  by  addiuR  nitaate  ot  lilver 
I  collodion  oontalning  a  nlubla  Gcomide.  In  order 
1  get  rid  of  the  lye  aalti  whieh  oome  from  the 
ciable  decompoaition  between  the  bromide  and  the 
itnte,  the  emnlaion,  after  aetting,  ii  waahed  in 
ater  to  remove  them.  But  It  wmetJEoaa  happeni 
lat  the  pyroxvline  il  of  a  vaiie^  that  wH]  not  beir 
le  waahiog  without  parting  with  au  organic  ccm- 
)and  between  tha  nlver  and  the  pyrox jUne,  which 


Jn,  foggy  nigatiTea,  and  ia  in  arary  way  unaatia- 

It  wai  ]oDg  ago  diioovered  that  nitnte  of  ellver 
acti  with  nch  inbatanoei  ai  albomai  and  gelatine 
!»  io  with  pyioxyline),  eatatine  into  combination 
ith  them;  and,  aa  I  have  already  aaid,  tbe  alba- 
Em  compound  ia  the  important  colorific  inbitaDce 
tbe  silver  print.  AnoUitr  fact  that  eeema  to  help 
bearing  oot  my  idea  ia,  tbat  printa  fiom  which  aU 
tcM  of  rilver  an  thoroughly  eliminated,  ai,  for 
■tanee,  by  prolonged  boiUng  in  aome  chlorinoua 
iation,  rMuae  te  toae. 

Wt  an  tharefon  driven  to  the  conclusion  that 
inlt  muat  contain  an  appndable  qnantity  of  ailvei 
order  to  take  tbe  gold  piopoilj  during  the  toning ; 
t,  on  the  other  band,  we  know  that  au  eioeaa  uf 
I  adivar  ia  incompatible  with  good  toning,  aa  I 
re  already  remarked.  It  may,  then,  be  t&iily 
ed  how  long  the  printi  onght  to  be  waahed 
bn  the  toning,  and  tbe  answer  to  thii  question 
I  be  found  only  in  practical  experience.    A  batch 
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Mat  18,  1683.  KWQU8H  MBOHASIO  AND  WOHLD  OT  flOIBNOB!   Wo.  1416. Ag5  •* 

Iwliald  on  the  eTening  of  TaMdky,  Hs;  31,    thacloitai  I3MgMiarligi*i]iiM3(°toUi«S.bTWA    glan  <whioh  I  abo  bm  for  looibw^ri  th*  iW  . 


wbuHn.  BUliap  will  rrad  a  pipei  tntitled    itiiklmaat  impoanda to  gira  h£n  anj  IntaUlsibli  moon) whimolaw ilngYaiim attar dui .  —           

"A  Joamay  UtronBh  ZjeBiei  Tibet.                          diraotloDi  for  flndlng  It.    It  piecadaa  Vaga  br  ■  daiUgUblliebsat  torregaidingharin,  ai  tMrVo 

_.        ,    :.    ,          ^^          ,                           litUa  lea  Ouu  two  honta,  and  blM  than  l^fMtku  iosh  Hnoi  li  nqulMd. 

llio  olMtnoftl  piooeat  of  tanning  leatber  i«    north  than  that  itar.    Bat  mr  qnaiiit'i  odIt  raal  AHriwot«nc&  papeia  aa  "Pnctleal"  ranaati 

.H  b.  h.  ««!»_   .„_.  .-™t.— ™t  i_  B —    ... J.  i L «_.. —  I  „._...  .-  -ij  ,;_  ■-"—33166)  on  p.  241  ought  raally  to  bwin  with 

.. ,  _ ...    imentaiT Enitraotioa in trigmuawSr, wid. 

^„  In  moh  an  uutrament  aa  hii,  when  ha  doei  a*  hs  niggeata,  a  chapter  on  the  natnra  an3  naa  of 

find  it.  Ic^ahthmi  of  natnral  nnmbeit,  aa  alto  tboM  of  tha 

Oas  of  the  moat  intaraating  and  Important  eaaaTi  vuioiu  trlgnometrical  fnnotiona.    When  the  *tu- 

oo  the  phTaoal   condition   of   a  pluiet   tiiat  hai  dent  had  maatand  all  thi^  fikan  the  melhoda  ot 

TnipipTi'pcj    mn    mTT'Ci    IpnTTnP        appaued/oia  Ten  loog  timowill  be  foond  in  th<  finding  tima,  latitoda,  losgltods,  tuning  altltndo 

UailfiAO    J.U    inJ!l    SiUiiyja.      Mu^nambarof   the   J'ntadinf  at  tb» Boditi  >nd  aiinnith  into  right  aaoMuIaa  and  deidination, 

"  ~                                         Aatwoomiqne  de  Fnnoe,  in  the  ihapa  of  a  mono-  and  tlia  oonTena,  aaMtiliiiiia  ttie  time  of  — "■^■■i 

graiii  b;  M.  TrooTelot,  antiUsd  "  Obaarrationa  am  oi   itar  lUng,  and  the  pobt  ol  the   hodioa  at 

ba  Flantt**  Y^ni  et  Mtnnze."    The  portion  le.  which  it  ooeon,  and  to  on,  aUght  ba  deacaibed,  and 

latlog  to  ICeraniT  Jonna  bat  an  indgnifloant  part  oi  the  datalla  of  the  prinobnl  innninantal  ooixtiona 

the  wiiola ;  aodftia  to  thoMNltoM  tome  foorteei  dealt  with;  bnt  tu  d«tannin«tioo  M  tbaalameota 


wonld  hen  ioTlta  attention.    Up  to  Apifl  1882  H.  popnlai  ezpodtion  at  aU.    A  gnat  d««l  of  Infomui- 

Tionrelot  obaerrad  at   Canbrtage  in   the  United  tion  of  thia  diataotca  wIU  b«  tosnd  In  70W  back 

«, OiminMinii  nia    State! ;  and ainoe the antnnm  of   that   ;aaihahai  toIobmi,   in  the  ahapa   of   r^Iet  illoattatad  by 

^••nailwUi  dtlift  ts    oDulioned  hla  obaerratioDi  at  Meodon  in  Fnnoe.  wotkad-ont  """■p'—,  and  to  tbam  I  wonld  lefat 

r,  u  ihU  Ml  On  fof  »    It  would  be  dmpl;  Inpotdble,  within  the  limit*  ot  ■  joni  ooiTaapimdaDt.    It,  howerer,  there  ii  nally 

■inglaptn^Mpb,  togiTsapniaaot  H.  Tioimlot'i  any  widely -tpiMd  deatra  among  mjbcothat-iMdan 

..._,__,._  lAat  b*kDom,aaa  u    ramMbble  paper.      I    wonld    eaineatir    adnai  for  ntdi  utldea  aa  he  niggeata,  and  jon.  Sir,  oiMd 

^lAuha  kao«^  bat  no  mon:  aM  that  wrt  In  tUi    even  one   intacatted   In   tha    tabjest    on    irtuab  to  apare  tha  ipaoe,  I  itioold  be  Tery  glad,  wh^Mrar 

^,  bat  la  an  olhv  nblaola :  roatnoh  a  panon  mij    it  ao   Inodlj   Md    ezoetUaitlT  traata,    to  obtain  I  hare  a  little  idle  time  on  mj  handa,  to  eootdbnte 

Stry.K'^'^.S'S^^iJSSfX.'I*^    it  forthwith,  mad  read  it  thlongbfr^fce^ming  to    them.-  

■SCadnfbmSr^a£tlyrt££ii^££    "^-    BntTmay  Jortrefe*  l»«ce  to  aome  rfhiioon-  There  ii  one  point  in  Mr.  Moore'a  reply  (77042) 

■< ttJl  t?fc«ip a  dnttB  with  thta little  riSsMoflS    °Iiiboi>*,  which  are oI  the  graatert  popnlar  intereai  on  p.  247  irtiiA  oertainlj  oalla  for  remau.    * 

<ll  aailM latat-  in^it  f hi  i-hTrli  Ynlijnt  jihrii'*'!  *  tS    iinoriinii,  than,  we  lean  that  Veaoi la Tirible  to  thi  tbonmghly  in  aocord  with  him  that  it  dioi 


mwittatbavbolabodraf  |diTSoki,aTiM  iinoriinii,  than,  we  lean  ttat  Veaoi  la  Tirible  to  thi  tbonmghly  in  aooord  with  him  that  it  dionld  b« 
■—.■■I  yjiwt  Inoimmiaaeat datfra their otit^BBl."  naked ejainfnll*nn«bina,a*ab«uipiaaalM«iofeiioi  defiaitdy  atatod  in  the  Prefaoa  to  the  NautiaU 
- JtaMfn/*  Ahih.  _  ooDjoDotioo,  whm  her  aagnlar  diatanoa  from  th<    .^buHue,  or  pariiape  rather  in  tha  "  explanation " 


.undoMnot  exceed  10*;  and  (I  ooofeae  that  thh  atthecai&of,  it  that  tha  Mcni-dlamatera  ot  JniA_ 

OK  THB  SPOT  '    FBOK     A     SISTANOB  snrpriaea  me)  towardi  aapcrtor  eonjaoetion  whao  andSatnmglvenotipp.  282  to287  are  polar  and  not 

— AvrRnvnww      tw      t  awnaan-rnn  aheiinotlaai  than  fi°  from  him.    Apparanlly  thli  eqnatosiaL    Thia   i>   loiinently  likely  to  ulalMd 

^™^  .Vl™™™™    ir^XT-    -™;i  '"ly  '">ldi  good,  thongh.  in  the  pore  air  <if  th<  any  nnprofa^iona  Mtronomer   who    attempta   to 

™»    ABTTHIIBTIO    OP    THB    flUN'fi  u^tedSlatea:  thevapour-IadenFrenthatmoaphen  driw  aiontlino  ol  tha  Sahinuan  ayataB  from  the 

•TStliAA   ICAailllTtJDB  —  SAT-AHD-  diminiihing  thia  Tinliility  oonnderably.    Anothm  datagiT«D.    It  ii  for  thli  pnipoaa  ot  daHneatioii 

naST    TBIiBSOOPB,    &o. —TBITUS-  tmit  of  M.  TrooTBlot'i  ia  panonally  Intecaating  to  that  f  would  adTooate  the  adoption  of  Prof.  Hall'i 

Wamiaa  OBLBSTIAL  OBJBOTS  with-  "" ;  beoanae  I  have  hiaitled  in  theaa  oolumo*  and  meaaorea  in  our  national  e^cmaria.     The  whole 

ATT^  A  arnwnwAT   nrnnw    •pnw  nniir  elaewhere  that  when  the  planet ia  in  inHrior  eon-  of  the  qnantltlea  giTen  in  Mr.  Moore'a  talde  an 

_    -    ^^^^                                _  junction,  under  taTouBiCeSenmalwieoa,  her  un.  doubled  whm  we  ooma  to  deal  with  the  lyitem  In 

RAHTOFABBXBATION-PBAOTIi^AI.  Iiiumuuiad  limb  may  alwaya  be  aaan  ilu-'t  anioti  ita  entirety,  and  T«y  imaUqnantttiga  teU  in  aa«h  a 

(XATKBKATIOAL)       ASTBOKOMT  —  the  lighter  baokground  ot  the  aky ;  and  in  ooonec-  «ue  ai  thk 

A>OVI>AS  DXAICBTBB  OF  SAIVBIf—  tion   with   thia   he  nmarka :  "Pufoit  la  partii  I  am    aorry   to    uy  that  I  do  not  poaaem  the 

■aaiiBopB  _  -RARK     tvt  AMUM    wnw  obeoun  de  la  pbaae  art  rmdua  Tiubla,  non  par  la  Ordnance  Uu  of  Durham,  and  ao  am  nnabla  to 

RAHH.QfM       UAJm.     ai.&8BBB    FgB  ,^^^   „condiedont   il   Tieat   dVtn  qoaation,  gire  "  H.b!"^  (query  77202,  p.  251)  the  latituda 

li*  piroa  que  oette  partis  obacore  eat  plna  aombn  and  longitude  ot  Staiinope  with  any  great  aceuncy, 

;-e  le  tond  dn  oiel  tor  laqoelle  elle  ae  tronve  pro-  but  aa  nearly  aa  I  can  take  ofF  theiiii  oo-ordinatM 

st^s."    Forthannore  M.  TrauTalot  haa  ocotunli  from  a  map  in  a  geologioal  atlaa  it  ia  aitnated  in 

.—..,« J— ^  -—  '"--  -•",— ~  "  ™.  "1  """  "'  stabliihad,  aa  the  reaolt  ot  hia  toortoeu  yean'  on-  latitude  54^46'  N.,  and  longitude  T  V  (i.e.,  Sm.  4i.) 

*t  ywilBg  p^aw.    a   telegnm   from  Madna,  interrupted  obaerrationi,  tha  exlitenoeol  permanent  wert  ot  Greenwioh. 

— "^   *"  ■PP^^ce  of  "ome  reoent  fine  whiteapotaatthotwopoUaot  Venua,andaiatonthe  ..3    R "    (querT    7720S.   p.    262)    mnat  ha  « 

■M  of   note  upon  toe  ann'a  face     I  wonder  «l™  ortheae  .T<>te  eStrfuup  «id  brilliant  point.  b«i^Wii^^  1«  i/nnawue  that  tte  dark 

2?K?*^r?r""^  '?:,^»S"''J'?"  ■^.''  o'l*"'.  whioh.'he  tn>irta  alinld  ba  employed  to  SSTtoTSwtog  tte  nn  thSugK^ao^SSt 

SlL^/°'*^r^'^"'i  !S^.*?f,*"'^^f'  deteSniliethop;riodofh6rrotaHon.    Hefotaapar-  ^'^A^^M^t^-^a^o^iTV^^ 

.  *|  lUi  Information  to  Boglanath4t.ti,»rtaally  tiodarlT  that  Se  dark  apot,  or  apota,  irtddi  ^re  «,S^    SS  blue  «  d^l««  luJ^ 

^Maann  we  Mem  thia  country  that  ahmeaovn  been  relied  on  for  tha  detSSinatiSo/ thi.  elemanl  S^Xly  toi^  tl^  dS  SSr^fSe  U«ar 

^e"^'''              I.  1.1    -I,    .1.-         I  .1          ■:.  Qot  iDfnqnently  dinppeara  wholly  for  aoma  time  traannitii  the  heat  in«t«*d  of  abaorblnB  It.    Bnt  he 

fc  -on  remarkable  .Unatratyn  of  the  rap.d  u,s^a.«?  Hia'c-n  ^^:^  into  the  length  ol  S^tSSlhJWtoJ^SnSgiily  BUT-rf 

SSffi^^S^SSLfSj  d,l,«^^'  Venu.'.  day  (urniah  him  with  peiiodi  varving  be-  ,pitun  without   cracking  any  aja-glaaa.     What 

iS5?H.J^^5*"S?""  ,       rS''''''*'^^"  ti.oon23h.  43m.  28*  and24b.  5m.,or,  aaha  aaya,  thT  ootiiiana   oaU  "LonJU  unoke"  ia  the  moat 

2:iwS£^'<^«rf.SSr^r^tE.??«b^^  ■■probabi«m™tunpeam<,in..''     k.'h«i«at'«  ™mfS£5^SS^torlSr  ttSVm  ^rilTaSdS 

Mh-Waata  (IbndMater)  Branc^  of  the  Bntuh  mtle  faith  in  Schimparalli'i  period  ol 

AAmnueal  Aaaooiatloi)  no  lea)  than  160  people  )^  -^  Caaaini'i  23  daj>,  or  BianoUm  .  «  u./.  o 

!?'W^^"v'^-'^??™''l'^'*:    ^''°"?1>"'  hour..  TherealJjadmtablopaper.ofwhiohlhftve,  . 

?BXSfS,i;^'  ■'"°'~"  """""^B"  Hear,  given  bnt  a  mort  inadequate  idea,  ii  pro-  tectu.g  glaaa  over  me  oDiaonre  wouio  neanexpen- 
■iWBDpon  Home  ■  _,  „  „  _..,...  fnaaly  illnrtrated.  live  aSdr  inaamnoh  M  fti  ^w  mnrt  be  both  frulv 
«*Sl'^'^^Sr?f^^^P«°'!^'^r'"l';  MrrCharieiBurokhJt«-.F.R.A.S.  »ntribnto.a  pb^J^'^rifid  JS^"«  w^SrfSS 
■_**.  «»J°i'??.  °'  '"W",  33j!».  o"  p.  220.  It  lituepaportotheonrrent  partlVol.iv.  No.22)ol  Soata  mon«~Nodark  ghiT^  any  daacriptlon  ia 
Mitomalhatltahouldrtandthu.-  the  Kili«,lion.  of  the  irtronomicl  Sodety  of  needed-(^  iu  fact,  p£nliaaible  w'heu  ptJjaoting 
O-KWOl 86)  11 -482410600 (28 '70400  the  Padflo,  which  will  be  found  vorj  oiefnl  to  the  theimaae  of  the  sun  on  to  a  aoiaen.  The  he^ 
poweawri  of  amaUsquatonKlly-moi^ted  tdeioopeB  paMM  MroH^A  the  tranipatent  leniM.     Beaidm,  a 
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, ,,  „  ,.  .        ,..,  ,  „„       ,     coloared  ahwle  would  ol~~ b- 

obtammg  accurate  tune.    It  11  antiUed  "  Haw  to       „,,  _  „  ,  ^-n,a       • 

Find  Cefeatial  Object*  with  an  Equatorial  Teleecope  Yoting  Snrreyor      tqnery  772  2,  p.  ■ 

without  tha  Aid  of  a  Sidereal  TSiepiooe."  1  leain  ?0"'^'J'  An  Account  of  ^  MwTOjmenioi  ma 
from  tha  Mme  part  of  the  iVMwdWTthat  urgent  Loogh  Fojle  baae  m  InUod.  .  .  t^B^wiUi^ 
bunneaa  claim*  Gave  compelled  Mr.  fiurokhalti  to  I,*™"  method,  of  oomputrtpn  ^*»^.^^ 
r«gn  thB  honorary  lec^ctenrdiip  ot  th«  widety,  O":^";?!?^"''  ' '^  ^"^i  l^^^lA*^^}^^ 
whShi.rincer(JytoVoondofod4ilhonthalo.iof    18*7  ;  -Ordnance  Survey  of  toeCmtodXingdom: 

the  iorvioe.  of  OQe  of  the  mort  able,  ena^etic,  and   ■?"™^°L*"  !^!?°^""*.r'??"S'~5*'P^7^' 

•iROO.  Theqilotiaut,*ofar  ai  hecarrie*it,ig  euthusiajtio  of  that  band  of  aatronomor*  who  ha»e  ""^^f^^S"*?^^  ^•'■'  «  it^^^'  ?lk 
■Ulibatlhaiawltof  tieiuhtr.otionof  the^cond  rendersd  nioh  yeoman'.  Mrrico  to  oar  >cienae  in  y*?^ .  ,?f '^P^, S!,''*"?!*"'^ '?^?^'TkSI t 
Stbam  Uw  flat,  ia  oertainly  not  lo.  California  md  ii  the  nnitod  St*t««  generally.  ^P*"^'     ^'>^''°-  }^f;  ^Jt  }.  ™? .™'.  " 

Iwoldbagtaiyteplyto  query  771Gi{p.  'la)       I  kb   that    Mr.    Comrtock.    of   the  wihbum    '"'""^.'P«?P»J*~l^J™"l.f!^J^Ji! 

SHUng  '■SoTteT"  ifie  I.  .Sro  iat  the  i«me  on  Ob«rTatoiy,  ha.  been  engaged  during  tha  part  year  f"^?^"^  ??"^'?  »  ^>.  P"Wj«bjd  ^  C™W 
vSm  la  not  »  DoUend"  ?  becau»,  if  ao.  the  in  tha  detej^inatiou  of  fie  oonrtant  ot  afl^tion  J^"~d  ""^^P"-  ^,9''^'  "'  "S^T??^  "f 
teRMEk  n«  Nbbiih,  got  np  to  aali.  I  have  by  the  exceedingly  ingeniona  method  devieed  by  E<«"1'"^'»  Tn«o"omttical  Surrey,"  by  Qenaral 
mm  (araml   e<  Ibaaa  io-o«llad  ''dayand-niaht"    if.  LMwy  of  placing   reflecton  in  front   ot  the    »"™"i  «-*■■  __ 

Aki,  ^  naa  than  aanight-glane*  the  tubecon-  object-gian,  ao  aa  nmaltaneoDily  to  view  atari  in  Inreplyto  Mr.  Canwell  (query  7i220,  p.  :to2}, 
hUuthe  two  lanan  next  to  the  object'sUa*  ia  differaot  parti  ot  the  aky.  It  ii  noteworthy  that  hia  there  i>  no  doubt  that,  theoretically,  a  double- 
fWlaJ.  auillIlLJIU  [ii  lliii  eyapieoe  are  alone  uoed.  Qaal  mult  for  thiaconitaut,  20494'  +  0017,  igreea  coavei  iena,  the  radii  ol  whoee  aucfaoai  an  as  I  :6 
ttwona,  thia  conaidenbty  dimini^as  the  powsi  very  closely  indeed  with  that  obtained  by  yyien  in  (with  the  more  convex  lurface  next  the  eys),  would 
•linTvtotheobieot  Ihe  low  power  and  gain  of  ISS3,  iu  a  totally  dilTeient  way,  with  the.  prime  t>e  auperior  to  >  plauo-oonTex  leni,  and  a  maniaeoa 
d^  from  tha  rtioHUon  of  the  electing  lenKB  vertical  tranidt  mrtrument  at  Pulkowa,  20-1D2'  with  it*  outor  curve  ollip«)idal  nther  better  than 
Ml^  the  obavTW  to  aae  terreatrial  object*  more  ±  0  01".  The  received,  or  official,  value  of  thi*  aither ;  bat,  in  practice,  it  matten  almort  nothing 
dHdy  at  night  or  in  haiy  weather.  Such  an  in-  luantity  i*  (a*  every  uHir  ot  the  SmUical  Almanac  what  the  form  ot  a  aiDgle  lens  oead  la  an  eyepiece 
tam«L  thouh,  i*  of  »ety  little  use  indeed 'for    knowa)  that  ofStruvs,  vii.  30  4151",  ii  ioMmnch  as  only  the  very  middle  of  it  is  of  the 

iiMdal  obaarratlon,  and  ia  net  worth  getting  an  Mr.  dcdden  (letter  33460,  p.  240)  i*  right  in  hia  ihghtert  ute.  Tha  moment  an  image  begin*  to 
•bOMimlcal  nKileog  for.  The  ordinary  4-lflna  mrmiis  that  a  tinted  glawi  over  the  eyepiece  ot  hia  ,  travel  theieartbitto  one  aide  ot  the  very  ill-defined 
tm^iU  ooa  (MToourM,  with  a  dark  glaM  over  the    refi&ctor  will  improve  the  deflnition  ot  Venus  when  j  field,  good-bye  to  all  definition  whatover. 

I)  wfll  ihow  the  larger  lunipoU.    Such  a    jbwrved  at  night,  bat  a  "aunglam  "  (iB.,enrgla»«  ,  ^  PsUo^  of  tj,„KoyttlAatronomloal  Society. 

-  b  quite  unfit  tor  planetary  obeervation.     lufflciontly  li--''  *~  ^  "-- '  •'■  •"—  •'—  — -  — •'■^  ' 


as 


a,  a  ia  ol  tte  4'5  magnitude,  /i  of     would  obicuio  the  planet  tar  too  much  to  permit  of  j     .  -wg  ,„  ,„„  th,,-  „„„!)  be  useful,  and  that 

—  —tm.^  I  -.  the  B'4  mag.  4e  observation  ol  ?-i-i'— :'  .n-—™  >.•■■  .^-^.t^  '       ._    ....„^ i.  __..,i .,    . — ,„.,... 

U  "  Vvtte '' JMnoBt  find  i\  Hercolis  (from  which    J  myself  aometime* 
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TBNUa.  with  ■  psrsiBteucy  worthy  (flpmtiTely  ■peaking  poww,    nu   b«  tniMd.    lb  •ntrr  into,    PH^g* 

feSiSrSsS'^s  SiSue^H^srss^^uirs:  ^,^mT;;iSi.r^K^^ry 

^#?^l"5'^^irT^^  ss^;EKW^:^^i.^'S^ToS  r.^r^'-.ts^.S'^t'^^ 

ttjW^t«tthepotaEor«i,o(th,a«k,pot  SsS^wi?'^  wlS.^  SSSTlC^  w«  oar  Editor  35S  the  !.««««  ^.i' ^ l»« 

ILS.™««nn«.  iyr«  q                      n  «„>«-.  luno^ed  by  •  pnfeet  ud  beautiful  h«Io  o:  Miy   pwteiutoM  to  •ocuraqy,    arMrinm   of  Ihu 

Bonnianoatli,M»y9.                     O.Boljwte.  .bout  MPi.dii.uilniodT  (Dlonred.    AttheDortl  n.tiiMmiutli.fiiilyl«g*. 

•nd  loatli  MtMottlM  of  tbii  eirraiUt  balo,  and  ii  Ai  itded  tibore,  deep  cnrree  i 

[SSlSO.J—WiTH  nmrd  to  preTiou  lettw,  I  nuj  exaat  joxtuxMitian,  wm  Ten  Inaaioou  nwts  of  i  the  proper  upUcttum  ol  the  pKp 

NT  tbftt  UDODR  ths  onglnBl  MOMMiiM  of  my  Sin  bib  nthmtaiss  «.«.  the  mi,  ud  periiaiM  ■odM'  The  method^  of  ooone   hiddi  good   wtuMra  tue 

wfawtot,  by  W.  (nd  8.  Jonei,  bon^t  two  geueni'  what  elliptio  m  ih»pa,  the  maioi  uii  baiiiB  dai  ODTTee  may  be,  but  the  means  to  any  it  oat  tiiL 

tloni  ago,  11  a  Venu  ^epjeoe;  both  taoHi  «n  north  to  tonth,  and  oottiiig  through  the  nm'ioentre  Paper  20ft.  long,    inles  and  oompaaei  to  nutck, 

nude  ci  tinted  Una  glan,  and  It  has  a  tintwl  cap  In  the  "Toyageof  the  r^a  "Inotioadanilltii-  would  be,  to  ny  the   lext,   InoonreidentjUi 

nie  tinti  KM  of  tiuM  ihadai,  the  4ukeet  being  ii  tration  of  a  vmr  noiilai  apparition.    Ths  pheno-  being  n>,  woold  It  be  too  modi  to  lak  "  Oidak 

Ihee4>,andthallghteat  the  fieUaUM.    Theeye-  meuonwai  ■till  %iUe  at  6  p.m.,  having  been  tben  Vital"  to  itate  Uie   limpleet  ooneot  fonnvls  tdr 

^B  wltbontthacap^naTBiTntiifacitoTy  reaulti  nninteiTuptedly,  axoept    parhapi    foi    oaoanoDal  oalenlatiug  the  abemtiotl  of  apodtfre  leuww 

power  of  the  ayepieoe  ii  about  70.  frnperfeoSnu  in  the  b«^,  bat  the  tuminon*  ipots  oi  radii  tor  parallel  light  f    Aln)  ttiat  f or  a  mgAn 

X.  Bodxe.  mb-nuu  were  alwayi  there  ap  to  ihortlybafoiethi  lene  tor   oonTerglBg   raytl'     I    ahoiild  be  muk 


X.  Bodxe.       mb-nuu  were  alwayi  there  ap  to  ihortlybaftiethi    lene  tor   oonTerglBg   rayt 
Where  tba  epoti  ware,  another  kind  ol    obliged  br   hi<  eo  doing,  i 


olottd  to  that   pierallliig  OTei  the  whole  eky  wai    effort  to  digert  them.  V.  J.  0. 

oonitMitlT  lonniDg  in  a  very  amall  degiee,  ooca.  

TBI 

[33481 


™.^??i?';ir^i?P'^o,'?.  ^  lait  paragraph  oIDr  donaUv  floating  away  ai  a  dark-gmyriSioloud, 

..  Tarby't  lettM;  (No.  33414).  permit  me  to  itato  that  be  renew^sda^  slowly,  as  if  thrsr^it  was  a  don 

-  ■■  aoooQDt  of  my  obaarrauoni  upon  the  oqw-rini  (Mating  part  of  ipaw.  [33480.]— Pbthcifi 

of  Satom,  and  npon  the  mottled  reddish  band  juri       I  have  locikad  up  all  my  books  to  Bod  anyexpla-  tofidly  from  Mr.  Line 

ncsth  of  U«Mua^orwiUuq»Mr  with  a  drawing  It  Mtion  of   the  apparit>(a>  witneewd ;    but  thoogli  Ithii  it  ia  only  ini 

the  B.A.A. /ownuf  tor  Manfli.    Hia  obserrabom  referenoe  is  nude,  m  mtiifaolary  detaik  an  giTa  minonmadelr  him. 

were  made  ni  Huoh  12th,  wham  the  eleratiMiol  .i  to  how  it  is  cmieed.    Perhape  yoo,  Mr.  Editor,  and  shadow  tiria,  an 

^*f^,^''°**  ^''^I*'*^  ^  *'>*.,  ™V^~'''°"  or  one  of  your  kind  worker*,  wiU  iiiTe  me  what]  oostomer's  hands,  b« 

Uian2°,definitumBlsowasnnuraallTp«cb<iL    To-  waAortoJnow.              Allwt  Alftod  B««.  bsHeve  equal  to  any  j 

IS'  "ffJ^'?*"'  ""^..H  °^'  .^  ?  mmat« ;  oe       66,  Qraamfretrvet,  Hoa  Side,  Uandieater.  I  Aould  not  have 

May  20th  only  one-third.    It  u  hkely,  therefore,                                      ^_^_^  CalTsr's  ezpresnon  i 

thai  our  obaerrm  at  Louraln  may  not  see  mooh  ol  mirror  does  not  worl 

tlweraM-ringJast  now,  but  he  ought  to  seaUu              AHTASB8— BOKBAX  OBIBA—  sent  out  without  bdn| 

pale  red  band  whlah  another  obeerrer  describes  u                                   IHANICB.  of   them,  at  any  m 

'^ifS^'Z^L.  V     e             A.  BrMm«n.           [334S4.]-!  wiflint«e»tedmthelettMof  Mr.  J.C  hare  works  to  ths  thi 

Jlnrston  Ueotory,  Hay  e.  Domldson  (lattM  33281,  page  80).  I  sbaU  eertainti  bewg  naed  mterohans 


Donftldson  (Iatta33281,page80).  IsbaUeertaint]  being  naed  iuterohanB 

try  Antaree  again  during  the  pneent  ■ummer.    Uj  out  suffering  from  G 

THH  T.-7Kins  AMTi  ATiraR  MTTn^inena  teleeoopo  is  an  ewaellent  one,  and  it  Mr.  Donaldson  '"S"S?S,*^,,    "^^ 

xuil  AiXiUDH  AMO  OXOSS  BB:owbss.  can  see  Uie  «««.  in  his  latitude,  it  ought  to  be  easj  Mr.Patitdidier.lettt 

[33482.]— Iir  reply  to  Hr.  Blabley't  inquiry  r.  here.    My  eyts  do  not  appesz  to  be  well  adapted  of  the  B-AjL  conUi 

tbe  former,  latter  33417,  I  nsret  to  sav  I  un  m  ■  (or  seainit  faint  Btai*,  though  I  have  rather  unusu-  refan    fmai  Mr.   ¥ 

dmilar    position— rasnlte,    nil— aUhODgh    I   kepi  all  j  good  sight  temetarr,  in  a  lew  di 

sercml  walehet  from  ^  ISth  till  TSntali.;  ditto  mth  regard  to  prOTiousoonenoudsDOs  about  thi  "E.M.''woald  hardl 

last   v«ar.     From  thsee  intermittent   display*  it  >lk-aatton  tree,  I  think  "T.,"  of  D«merai*mu*1  douotprofsMto  teaol 

would  wpear  that  the  rin^  or  stnam  is  not  oom-  be  right,  as  there  is  no  lign  of  pods  forming  ou  my  onlv  deeoriba  a  simolc 

Bl*te,BiuroiilToloompaiataTelj  reomtintrodootioii  tree,  whilstotheisinthsnsighbaurhoodsieaoTetBd.  ' 

tato  onr  ^ston,  difftnng  fti  tUs  renieot  from  some  I  was  amneed  to  eee  that  ono  of  tbe  lo^  Barbadoi  i 

d  the  gr*at  aotomn  ahowtn  which  are  annual  in  papvs  took  up  the  snbjeot,  and  a  reddaot  wrote  a  • 

tbsfrwpaemM*,  and  Tisiblaflir  months  at  a  time,  letter  saying  ^  quaatioa  ^rald  be  settled  I  rank  oi   teuaeopiKa, 

mdlBsling  early  OMtnre  and  long-oontiniied  lub-  Will  any   oonevomdaits  oi  the  "E.u;,,"who  likely  to  be  of   the 

jeotion  to  dihar   the   earth's  atbsotlon  or'othsr  liaTe  Undlj  answered  qmslians  of  mine  from  time  aatamomen. 

pknetsry  inflnenoes.  to  time,  excuse  nn  oi^slon  of  thanks?    Ittakei  The  words  "  stand  i 

In  thi*  ennaeotiop,  may  I  dtraot  the  attention  of  n  long  to  get  a  iMer  to  Bngland  from  here  (owlna  334SS,  should  be  "  ata; 

those  of   yonr   r*ad«n  who  are  intereeted  to  th*  to  the  *alS«h  poUqy  of  some  id  the  islands,  whioE 

MmlUj/  Sotitei  tot  Umx^  In  which  Mr.  Denning's  eanses  the  ps<ikel  for  home  to  start  two  days  beton 

oleerratioDs  on  Um  shifting  of  the  Femedd  shown  the  ootward  nudl  oonMe  in,  l«*t  Batbado*  should  FLBZUtU 

■nfnUyaBdahtyeonflrBwdbjthalatoDr.iaiaber,  liave  the  diaoee of  Mwwwlng  ho  it"  -  ^ — ' — 


and'the'regretktbatitwas  not  penaltted  him'tol  J^")."^!  it  d^"SSt  seem  worttwhOe'to  send       ^^'^■^'Z^^,i— 

bi  a  like  satuf>d«r7  manner,  asplain  the  cqoaUy  thanks  six  weeks  or  so  alter  pvbUeatkn  of  a  latter.  w"ha»e  had  quite  em 

'TS'iSJj^rr^JtSSSrZ'SSiS^tteatton-  r.P«.touB»tt.r.by,0*pt.B.A.,lf.B.A.8.  ^SXI'li-^lilt; 

lioti  of  obssrrars  during  the  nmmer  and  antumn  ■■7  l^**  i°*awslad  in 

mantbstothoBendiantainatidaronDdAndiomeda,  nnineitTnAT    ABMRHATTnN  jaat.    The  Miglnal  i 

Caasioi«fa,andFet*eas,aslTentnr.  tosay^^  SPHBBIOAI.  ABBBBATIOM.  ,  gU«  v«onlnm  wt 

wHl    be    found    sarcml     well-marked,    distinct  [33486.1— I  wis  pleased  to  see  "OrdarioTital'i"  poAlim  for  testing  e> 

radiuita,    Mtire   long   after   the  "■■■'■■  radiant  of  latter,  in  last  week's  "E,  M.,*'  and  trust  someone  throng  it  own  wdghl 

Pereedds  has  paMed  along,     lliaj  raqoiie  careful  vaU  "P  ^  optical  oonstnuitioii  will  some  forward,  was  vartiaal,  and  laasi 

and    prolonged    obecaraSon,    the    rMults   to   ha  "  the  "pro.'s"  do  not  sesm  indioad  todo  this,  sndes  to  this  was  t  vt 

rnorted   promptly   and  in    due    coarse   in  yonr  ^here  are  surety  aurajgst  "Our"  readers  one  or  I^Dnp^,  and  thoaa 

owunni.  wo  aoiateart  with  lomdent  knowledge  and  expa-  inll,  I  think,  hare  no 

Belfast,  May  2.                    W.  &.  SlUlgan.  [ianoe  to  inatmot  their  leas  fortunate  fellow  reai&rs  appeanmoee  which  he 

n  optical  matters.  whioh    ha    worked  « 

ATTnn-Di  Being  one  who  takae  an  interest  in  tena-grlndiug  itracture.    It   must 

AUHUMA.  ^^  dalgning,  I  have  frequanUy  puuled  myseU  diwsof  rolled  plategl 

[33483.]— I  WAS  also  so  fortonato  to  witnass  the  >nr  the    qneetion  of    ^sriosl  abemtion,    mora  1  jin.  thick,  mnidi  thim 

beautiful  display  of  aurora  oa  Monday  evanlng,  the  i^eoially  as  my  nndarstauding  does  not  take  kindly  used  now,  and  tharefi 

2fith  nit,,  and  hare  ainoe  bean  Terr  watdifnl  for  a  lO  the  "higher  mathematics,     said  to  be  necessary  pecoUaiihr,    Ho  also 

npotiUonof  the  phenomenon;  but,  partly  through  lor  calculations  aanoeniog  lhi«  subject.    HoweTer,  Airy,  and  others,  shoi 

dwids  or  other  eucnmatanoes,  was  prevented  for  a  ny  mental  waodennp  have  lad  to  oertain  olnm^  been  noticed  before,  tli 

nmabca  of  sucoessiTe  nights  from  seeing  anything,  'caolts  whldi  seam  to  be  espeoiBllf  applioabla  to  the  been  recognised.     It 

On  Sunday  ereaing  last,  howeter,la>Tlng  a  Mend^a  issa  in  ouestion- tie.,  the  abeiraluna  of  a  can-  another  worker  using 

bouse  at  10.20  p.m.,   1  again   saw  the  itreunen  leneer.    Not  balng   able  to  see  dearly  the  true  to  say  Oat  ha  haanol 

titSog  np  In  the  north.     Thej  (hot  op  about  20°  to  ••a.aae  of  a  spherical  snrlaoe  refusing  to  condense  Dan  say  that  I  ba*a  di 

the  right  of  the  vertical  and  gradually  ahifled  to  the  «ys  to  a  perfect  fbcos,  I  ouefulty  drew  out  upon  baTemarkf'"' 

left  for  about  40°.  or  mored  from  east  to  west.  >  Urge  tteet  of  M^er  a  seotion  of  a  plaoo-oontei  Maweter  so 


«ys  to  a  perfect  fbcos,  I  earefi 

Some  few  rays,  but  Tery  narrow  ones,  oocaalonally  ens,  and  traced  the  course  of  parole!  r^s  though  the  came  dlso  Iws  be 

shot  up  more  to  the  eaat  or  wast.    Tley  were  ail  t  to  the  focus.    This  opraed  my  ^ee  at  onoe  to  the  tlnus.    ForllMnnore, 

Tery  diatinet,  but  I  could  see  no  change  in  colour  kct  that  in  a  ceae  where  the  onrraa  ara  deep  enongh  thegreataat  valnetot 

wbue  they  lasted,  nor  was  tha  diiplay,  as  a  whole,  he  raja  of  light  can  he  traoad  through  any  Una,  or  judge  the  condition  ol 

anything  like  so  grand  as  that  of  Monday  before,  ombinationoi  lasuae,  to  thnr  ultimate  focus,  with  lime  in  waiting  for  < 

The  itreamars  appeared  at  interrals  of  about  four  i  prcoirion  equal  to  thU  to  be  obtained  from  any  itan,  and  that  with  care  the  lonal  inuaiiiin 

or  Are  minntes  to  disappear  again  almost  entirely  nathametical  calcnUtlon.  lan  be  made  with  very   great  aouuriuy,  A 

after  two  or  three  minutes,  the  peitormann  lasting  '■  Ordatic  Tilal's"  adrice  to  Mr.  Lewis  Wright,  liSerenea*  of  ndiosof -Olln. 

altt^ether  about  one  hour    from   tha  time  I  Drat  hat  the  whoU  matter  of  the  absratioD  of  a  tuple  Qateahaad.      A.  VooUer  Blsoklodt,  X- 


Oonaidering  the  wretalied  atmosphere     ir  quadruple  condenser  is  a  "matter  for  expol- 
of  thla  dtr  (and  the  raUier  strong  light  of  the  moon     nent,"   is  no  doubt  ooneat,  but  may  I  aaggest  .    nn-o'ovntimta 
hat  Sunday  night),    i   haTe  no   doubt  that  the    hat  the  experiiiienU  be  performed    on    paper?                            *  vasMxailoa. 


anrorie  will  be  TialUa  in  the  near  future,  as  the  hi*  method,  new  to  me,  though  donbtUas  known  trf  Jupiter  would  last  6m.,  and  the  ti 

innapots,  accardiug  to  Infonoation  in  the  loit  issue  o  many  more  able  corrcspondeot*,  the  exact  ooune  iha  stei  passing  the  central  meridian  ui  «■ 

of  tha  "  S.^.,"  eeem  rathar  to  be  on  the  incieaee  >t  a  rav  of  light  from  any  part  of  tha  neatrum,  Jh.  3£lm.  a.m.,  which  is  nmuense.    What  Is 

BgalD.    4^^,  the  cold,  oheerloa  weather  remains  Jiroagn  a  tens  of  giTesi  rafractiTe  and  £speraiTe  intended  to  say,  wasthatthemiddk  of  ttaoe 
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MoooraSh.  36tm.  ^m.,  and  lutmiD,  bonannwbaludfarmqiuHtor  b«««t  tliapiiUIe-  th^t  bom  40  to  60  otr  oant.  of  diildi«i  dla  nodar 

iO^bttm  31419, 1  find  that  the  ocoolte-  houe  nniid  tlM  «ona,  and  fiia  poidianB  wUl  Ats  man  of  um,  ud  that  oolr  ona  In  nm  1*  bou 

■inn   in   Dr.    Barbailcdi'i   IIM   ol    dmi  nateiaUr  ba  upa«t«d  to  Wa  hb  glan  ala>.  Inpoiaot  JMnTth,  "oaoMdl^badbgalthoT  dagia- 

■M  to  and  OMnltatloM  of  Itai  bj  plaueti  ii  Aftar  tbo  bona!  are nolUotad, tiiir  iaq<iii«  botlin|  dabon"  ;  rtilliauny  miahthaTebewk«v«dUpRip«r 

JOth.                                   H.  Sadlar.  to  aztnotthafat,  whi«h  ii  nld  to  tha  naina^an.  maani  had  ban  adoptad,  "  but  Igaonnoe  and  laal- 

Tba  boiling  mart  b«  dona  In  aoma  ont-id-the-waj  nsviitbalot  ol  man," 

THB  0HS3S  aoi.TrMK  plana,  «a  tha  wnall  ti  tmt  iliiagre  labia.  Dt.  P*a-Smith,  in  hii  leatnn  dalWend  baloM 

,     .                 ,  Tha  woiOd-lM   booa>oriuhK    wiU   nqnlia   Um  tha   Collasa   of   Phrndani,  obaarrad    "that  tha 

'i~.r±^??°.^  },  "??"  8?^**  ""  "P*"  foUoWing  plant,  aa  it  wlU  pi«ba%  take  (at  flnt]  mutr  of  hnman  natuia  li  tioUad  by  aaalbing  ita 

a     (terotad  to  tha  Chaa  Column,  I  would  aoma  montlH to otdlast  a  iloak  of^ODM  on  whioli  dlaordarttoniohnnactaUaantaoadantiaaindnttrr, 

aaaaDnaghtiColamnlnataad.  to  oommaoM  opetatloni.    Tha   machlnaiT  can  b«  ana^7,  and  Intellaotoal  aotiTity,  and  that  wa  all 

A  Bcotohia.  of  Oonraa.  qntatlj  •deotad  fiom  Om  laqa  qoanMr  of  aeoond-  mart  baTs  felt   thla   whan  tha  ab*ioiii  nanlt  at 

hand  maohinaiT  now  in  the  maikat.    nnt,abona-  haUtnal  idltnam  or   glattony  an  aaadbad  bra 

JV  TSVMB,  HBASAOHBS    Ac.  "^'^ '  th«M,  wMD  new,  oort  from  £30  to  £100  cf  patient  at  hli  wife  to  an  orcctaxad  bnfn  or  too 

1    n „^_    _        , ,          '        „  more— donbtlaa  a  tot  ntetnl  one  ooold  be  got  tOi  •tMntumi  deroilan  to  bniinwi.    Tbara  la,  howefer, 

SUa^tPJ^^  .T\L.'^''^il  «r  ■ffi-P-aogiaa^  tha  larger  mfflilOH-P.  to  1SH.P.  inthoritj  baUare  that  mantalUbour  or  htei**  work 

2?,3^w»!     T  V —"il  **^!Ji!?^i*1  A»themmmiirtnotbetoola»a,a4H.P.oiSHJ',  intaifaia*  with  health  or  ihorteni  lito  a  dar. 

3™£lrSr«.ir^,?k    **S2I?T^  «*»•  "«nld  aaa"*.    with  a  careful  fnqaiiy  and  Every  child  onght  to  be  taught  that  health  la  a 

wfc^iP™?^    T.J  ^1?'~  V.   i  inipartion,  laoh  an  engine   might   not  oort  mon  dnQr,  and  ihown  how  to  Mcnn  It.    Dortori  nd 

.  w1^^^=^2S.^**^"f*^J^  t">«^«^«>.  phyalelana  owht  to  inatmet  people  how  to  lire  and 

L.SL,wSr~jr22S!*   .■'^"*  Poa-bly   a  dUntegrator    may   be    aHeiwardi  maintain  hrfh,  to  wiahle  them  to  do  Ihrir  doty  to 

T'SStoiTlhS^ T!~r^    Amtmthra  bought,  a  Aad  ior  fli  miU,  a  tarpaulin  for  th«  thamaelwe  and  thair  neiriiboori.    Bodjaodmlnd 

'AT?*_-"  gM^-.y^^**"".™  ?*?°  tf^  and  a  drlnng-balt  or  two    complete  the  mnrt  work  togathet-^aS  mart  have  Iti  ihany 

SL^I^lf^'^*•^l'^*'^*^  "a™2iD«pl"t-"  Unity  in  aran^lwpert  to  neoamarrto  the  balance  in 

T?LJS^??ff  r-^-i^j^J^i—^i"  Of  conna,  it  i*   abaolntely   naoaaary  that  thi  nature;  bat  whan  tha  brain  abMr^wtoomnoh  blood 

«lF!!S^^Sl5rS21!ki!^^"^  bone-mill«   ihoold    hare    eome    knowledge   ol  by  hard  rtudy,  then  the  body  hai  to  aalT*  and  will 

uSTaSrS!^!^^^.;^'*!??  maohinerT;i™thamurtbaagoodaal«™H.-iti.  get  weak,  ajoapt  ft  long  walta  are  t.km  dally  la 

^SSIS^f^fTS2i_<      !^  .J*^"^  "■"!•"  <=caibmg  tha  boneiif  ha  cannot  sell  them.  fc«h  air,  by  whioh  meana  tha  aqniUbrium  ti  made 

IhZ3^£SiArSi7      'iT"^!.     .?Tl:  Thace  ii  no  manure  ao  banefldal  to  gnwi-land  as  gocd.    Thabodyofababygrowiflnt,and  thantha 

tkeBdAMOdbaoiWag^whaBaeflrrt  1k,m..    Ourm»rket«ardonerawoald£idit  to  thaii  Brain.    Thii  abawa  a  proV£  laeKi :  that  tha  bofr 

£drf  £^^K?'«i;^^*i?™^  advantage  to  naeUMan  more  freely.  ha.  to  maintain  tha  brain,  and  that  tha  taafn  i«  only 

lal  iXJS^i  ^i!J^!fT>.  J?^  J^  S"™"   dimolvad  in    one-tonrtL  their  weight  oi  like  a  gorammont,  to  keep  orderlorandwithfatSi 

hS-rt  <£?il;fl«_-.S4ll  I        " ''^?'L°S.*  auipliurio  "id  nuke   mpvphoaphate,  a   manure  body,  aooording  to  tha  lawa  of  nature. 

^f^^^SV^^*^^^^.  val^bla  on  account  of  it.'qSSritioS  iWi«H  (ItAing  of  the  akin)  ia  oanaad  by  ■•tfaet 

fnaad  iSo^Ji  ^J^      w*^"  /S  »■  T.  Thomaa.  orabuia.    In  Oil  Inrtanoa  tfaire  ia  no  ^bt^ 

St^in.wur^^S^uS"^^"™"                                      tha  blood  ia  not  in  pfopardroulatioo.    To  raMt* 

nt,  M  in  a  healthy  aubjaot  it  hai  a  dapreaa-  ^  thia  dalMt.  aU  DonriAmnt  tiat  mar  oanaa  iSea 

iih^'JlSfff.r'Jr^,'*'  'PPHca^  Tarn  NOIU  OF  WEDS.  hSt  totR^S-ST^to  bl  a^SlaTI"^ 

sDMd  would  b«  innlnable.                   a.  [33493.]-!  wu  walking  among  aome  tree,  a  law  rtanoe,  oats^al,   aalCipmwr,  wgar,  vin^l  ■* 

—  day.  ago,  and  heard  two  oookoca  touting  at  oua  pickle.,  and  all  very  rich  food — anch  ■<  roaK  poft, 

TXa  mvunva  sod  another.    Their  calla  wan  oa  diatinotly  diffamnt  &o.— but  prinolpallj  all  fermented  drinka.    Frietton 

,    _.  tone..    Bepreeented  bj  the  tonic  notation,  the  &rat  ot  the  akin,  mmnfag  and  arcDlng,  will  enforce  tha 

''t^"l^  "™*°''''™"^^^™7***''"t"  of  them  anng  mi  do,  and  the  other  replied  fa  re.  prepai  oironlation  <d  tha  blood  to  the  outilda  of  flu 

I  lOj  toked  hual  twig  i  They   eontinnad    ahontiiw    vignondy    tor   aoma  body,  to  open  the  porae,  and  give  new  Ufa  to  all 

I,  br  name  Stone,  la  aprobadooalwatm  minntaa,  aooetimet   naa^  dmuUaaltoualy,  soma-  parU.    The  rubbing  ought  at  flnt  to  be  oommanoad 

^togbaannrgad  Uuntolvamadioal  timea  oonaawittnly.     The  oomUnad  eaeai  waa  aa  with  the  hutdj,  or  a  hard  towel,  and  later  on  t?  a 

otddUmthathawMoftheaNnennrouB  followa:— Fa,ml,  ra,da-^N,nd,do,  and  bood.  haidbruA.    rAie  baek  ongfat  to  be  rubbed  three  or 

ant  aaa  pn^oai  patient  who  had  thia  The  Male  IntecTala  teamed  to  ba  ahaolately  psrfact.  tour  timee  a  week  by  another  peraoo,  until  it  !■ 

*ww™*(W  ^T'^T^-    -^  '*<'  ^*  fP  Saoh  a  natntal  "  dUme  "  la  abeotntdy  miiqne  in  Qoito  red  and  hot,  jort  helan  going  to  bad.    Sa 

■  amittorjrom  tha  Ida  at  Wight,  when  my  eiperienca.    lahonld  be- glad  to  hear  if  anyone  about  three  montha   grant  imptonment  will  ba 

[Moeaaatidly  operated,  to  tn  aoma  knd  haa  ever  Moorded  a  atmUar  otaaarratfcin.     I  had  ahown.    In  oonelunon,  I  may  lay  that  all  food 

m^  whace  it  waa  daatnble  to  And  a  prerioualy  imagined  that  all  etukooe  had  thaii  oalla  ought  to  be  well  maatieated  tor  propar  and  «an> 

■dwhraetha  haiat  foAwaa  aaooaaafalaa  pilebed on  prarticaUy  tha  aama  tone.  digeation,  and  to  reoaiva  aU  thenouuhmant  con- 

imaceaaa.    Hie  foA  wai  thin  and  liable,  Woi«aeta,  Ifay  9.                    Oh.  Bobinaon.  tamed  therein.    AU  rubbing  ought  to  be  dona  with 

» ii  no  apeoia]  myatery  about  It.    It  waa                                        doted  ejM,  to  prevent  the  dnnght  ei        -           - 

h  tta  point  of  tha  V  downwaidt,  a  few  QLAZINa  I.DrBK'.OIAAIIIHa 

n  tha  gronnd,  and  aaother  paraon  waa  ^^^^oWtmmwVji 

-"     -Sit  ab(iv«  thahudaof  tEeWator,  OHIKMBTB. 


faieatotora,  who  wma claMly"w»tehIng the  nnwof  theadvartiaaniaat^  and  I  fooiid  no  fawar  harrSbTmH'do^d'in  tUadiaaaaa^'airwau'i 

L  aunbognpaaredabaalutolylm^bla,  than  aavan  of  mOl  and  aplnniug  oompaniae  aaktog  d«ot  drmUtka  (d  the  blood  aa  above  « 

a  of  tha  fork  wan  held  in  tha  oloaad  ilaU  '"  the  kwn  of  monn  at  4  and  41  per  cant.,  which  having  in  thk  way  ound  mnelt  ol  variona  ■ rm 

■  way  that  it  could  not  have  ben  operated  uthar  uDzaed  me,  lor  I  had  alway*  beard  that  dinaaea,    whidi    I  have    atoted  in    mr   formv 

tnaa.    I  believe  Stone  ia  a  weU-known  Lancaahin   men    w«Be   hard  headed  and  rather  pamphlet. 

Ill  ami  for  bare,  there,  and  evairwben.  "  ^•?» ,!'  »*«"*  ""^  matlari ;  but  I  found  alu       EyeUuhu  Duapuiariiig.—lB.  almoct  aU  ilhianoi 

•  am  poedUa  cunningly  to  manlpulato  "^  following   advertiiamenta,    and  I   ahoold    be  or  ailment,  tha  weakert  part  of  tha  body  la  atta^ad 

rig,  how  could  a  man  know  when  to  do  Bc,  obli^if  any  otyonrraadaraooald  give  me  intoi-  Arat,  and  when    tliare' —    '>--'>--'>-■--■---    ■ 

kAangerto  thalooaUlj,aaiau*nallrtlw  nmtion,  aapabiallyaa  it  migbtUoaefil  toother  ;-  have  withdnwn  ftom  I 

Mtto  adaDtifla  wodd  ixwh-poohed  the  "  QLAZlNa  Linen  like  China  without  poliahlng  age  or  otherwiae),  and  a 

U^  cr  la  than  wt  niffiataat  aridenoe  to  iron,    (naranteed),    indndlns  ataSeninK  Drooea  wUcb  the  hair  hat  iU  r« , 

mtbf  of  oarabl  invertigationf    On  the  0  atampa ;  4  700 teatimoniBl.."  calla murt  then  diy  up  and  tha  hair  faU  off.    Uk 

L I  qnito  allow  it  to  ba  abnird,  tor  win  a  •>T*TiNnRV   ninrino  <«*m.t     nno.    r^nii._  place  i.  rubbed  tor  a  time,  tha  tiaoM  •walL  and 

K.'^'C?"^'?^  tIrirawmowV  .„diwto  bkfwKSliST^o^  iedS  S«rbtood.ve<.al.  an  toSied  tbartin  to  ISaI 

^  why  Stone  Md  one  or  two  other  w-  S^^J^duDB  irona^^i«mlS?f^'  di«r«e,  thataven  old  aoanmay  in  oouneof  timaba 

fXLS*^^^    ^'e"  ■•"  *^'  ""•  ^W^Ta^FE^  ST^^^^w«,  «  "»^'°  diaappaar.    Thia  1  l^ve  proved  myedt, 

f  doafatioor  odio  or  other  force aeema to  ,  SWEEP,  8WEBP,  8WBEF,— No  Sweep  re-  but aa the e»eBd.  cannot  bo  rubbed  eo  fordblr.it 

»Ia  arm.,  m.d  ao  rtrongly  «  to  tin  him  V^^  <=I«an  your  own  chimney.  ;  cert  3d.  ;o£emi-  wiU  toS\1ii^  Site  nb  tl«  to:r,nTto?irt 

Haia^atoongman,  buthiahandaanall  oal  prooee. ;  guaranteed  genume  12  atamp.."  han^^  ^  ,j;^_  „p  .^  down,  and  ao  drawtha 

--liSliT'^!!  .IJS??  <*f"  »«"d<m>d  IbBTB  omitted  the  addraaaeabecanae  I  do  not  wiah  btood  to  thoee  put.  to  Mpplj  in  oourae  of  tima  new 

^Sj^ir^rT'  "dvad  ».  « it  wen  "  an  to  injnn  tha  advaitiaBn  in  any  way,  but  I  ihonld  ""  ™">  '°'  *•"»  ^air  to  grow  theram.     It  1l  ot 

r  MHO.      It  la  Hirdy  worth  gMuIne  m-  \j^  to  know  what  thees  meUioda  of  "  eluins  "  «owto,  mnoh  batter  it  the  whole  body  i.  tnatad  aa 

!^.!^.!^7f!i°*?/ "r  ?°  ^!!?.  L*^'  linonoanb.,andalN>howtooleanaehimieywith-  »'^'?^W. 

l*..«ry  fa^,  ff  onlT  to  ertaW^hia  ^t  a  "  .w^ep."  I  know  one  way  for  doing  the  «<!?»««  o/ Z.mi,.-If  a  p«»n  takaa  a  long  walk 
SS.^^^^"*"*  """'*■*"''  I*"™,  t"'  t"t  "  ri"ky,  md  might  le^  to  Md  than  aita  down  awhUe,  he  or  .ha  will  feel  rtiff 
"  "•  T  O.  J,  Ii.  .1  penaltioi "  being  entoroad  by  the  polioe  in  the  "•™'  ™'°B>  ""^  *•"  J™'  o"  "  ■«■*"  '"  """■ 
MetropoUtandiatrfit,    Can  any  leadera  threw  aoma  Thia  la  natnnl^aa  tha  gianda  have  been  on 


Metropolitan diatriot.     Can  any  leadma  threw  aoma  .tnii  i.iiB»uimi,B.uioBianiianBT«DBonoTerwDr«aa; 

r  TO  woasnra  kbk  nr  wamt  iig"ontho  iDbj<»t>-Mp«i«fly  on  doing  without  II?'"-*'"^^^!?"  ''"'^  "^^.^  ?S1^^ 

OS-   aS^OTO  iS>"awcep"F'Anth£ran,vaiyapeaaIeeonte  '^  »  *  ^'**^? '?  *~'™".'?',"'!5Sf^u  ?S^ 

■1    T    «.      7        ,;""*■  in  "gUaing"  linen  that  have  not  bien  giren  in  whatavarmay  ba  the  eanaa,  it  1*  owtafn that  Iha 

J— U  Ibeae  dan,  if  a  waking  man  ia  the  ronr  baok  nnmban  F   Will  »>ma  Lanoaihire  re.d(a  blood  la  not  m  propar  ciraulatmn,  whldi  may,  liv 

of  aajrital  to  the  attent  <rf  i^OO  or  £400,  be  kind  enough  to  reply  F  U  B  nibUng  and  acting  upon  aa  above,  reetora  heaU 

ii  K  a  loae  to  know  how  he  ahould  lay  out  — and  ibength  again  to  tha  limba.    Lumbago  and 

r.    X  bellava  then  are  oiienlnn  In  the  oat- rbeumatfam  may  ba  caaily  removed  In  rubbioc  tha 

■omalamlownaloru^?colh»ctand  HEALTH   NBOI^OTBD    OB   ABUSBS.  .kto  witfa  bard  bt^ca,  whidi  I  bav*  prored  £  >^ 

,plBd   bmaa  fa   fanM***  or    market-       [331II6.]—PMHUaiB,  aye-ditaaae,  rtlff  limb.,  and  pamphlet,  and  ao  with  vartou.  other  aUMento. 

r  aaa.    n*  eantil  required  le  not  large ;  many  other  riffaringi  iKnnot  be  cored  by  magic  or       I'  mart  never  be  forgotten  that  friction  prodooM 

ntk  mwt  not  be  commenced  on  too  big  a  .bottle  of  medidne;  bat  if  there  ia  .till  atMrgy  eleotrici^,  whidi  la  ao  neoaoarjtor  our  Una;  it 

■W,  lAir  htvlllg  deddad  on  a  anitable  ind  atreogth   enough  in  nich  people,  they  mnrt  rtrengthena  tha  nervon.   lyatemi,  and  ket^  our 

w—m»»wimi  a  present  ot  buying  the  work,  and  oantinna  to  work,  to  help  tha  neglected  whole  body  in  proper  order.    Sitting  over  a  badn 

myafclhjhuiMof  botda  or  private  honwa  ir  aboMd  nature  to  imotbt  itHlt.    Obedienoato  of  cold  water,  and  iplaahiiig  the  watar  up  with  the 

■■Wl  THM,  Xb»  woold-be  bone-miuher  Divine  Uw  i.  the  highert  wiadom  of  the  human  l^and  eavcnl  timea  each  day,  will  dnw  the  heat 

a*  aeOart  Oan  hiiaeetf  or  bur  of  a  ng-  raoe.     The  wonderful    order    and    amDgameah  trom  the  bead,  ka. ;  beddea,  it  might  effect  a  cute 

■■■•    a  he  etdlecta  them  himMir,   he  iritbin  our  body  muat  by  everj  thinkiog  being  pro-  of  himotidet,  or,  at  leatt,  eaie  them,  and  will  oer- 

"■""""*""**—*-*-'—    moftentho  3uca  veneration  and  admintion.    It  1.  appalling  tainlj- prevent  aame. 
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BEPLIE3  TO  QUERIES. 

,*  In  tieir  anneiri,  Ci>rrttpoMdtHU  a 
atid  to  tntntUxi,  in  •*■'  -""' — 
r  efth4  qtury  attud. 


\t  if  70a  taks  » too-rtrong  doM  of 
■  HKttaimnedvm  1117  ailmont  it  wfllinoreHM  the 
TllitiiMtfr,  ud  >  dilntion  of  the  mmt  Tamadf  will  caie 
it.  Thtre  I*  homrcopatbio  aation.  I  eumot  oon- 
ooIt*  luiir  yoQ  can  ful  witli  Hmtttd  lamediaa  it  jon 

£«  uj  fall  Broonnt  of  attcmtioD  to  thoir  atodj. 
to  •Icottidtiea.  it  is  daiaod  and  prorad  that 
4h««  it  a  force  in  thaae  drugs— a  aort  of  '■  TcgetaUe 
«lecbici^  "  ;  tliia  aseuu  tha  Iraat  name  f  oi  it.    J. 


[76669.]— WlkMlins  (U.a.)— HaTa  a  piaoe  of 
bazd  wood,  tin.  b;  2in.,  and  about  6in.  loDgarthan 
halt  tbahdght  of  lonr  wLmL  Plana  one lida of 
thia  atniriit ;  thli  will  be  the  Iniida  of  yonr  guide- 
When  in  itajdMS,  brae  a  Jin.  hola  in  about  2in. 
tnnnOM  maba  a neaeh-bolt  to paa  vuilj.  Bon 
•  hoi*  in  the  oentra  of  jour  oan,  ao  that  ihu  ooaoh- 
tdtt,  or  aoaw,  wHI  Mrew  in  tight  Put  a  waahsr 
(iron  oc  bnaa)  on  tU*  oaaoh-bolt,  pas  it  thraogh 
the  hole  ^  16k.  t?  2in.,  then  aonw  ft  thioucht&e 
UTe  at  ila  noea  end.  Thna  itali  pieos  will  turn 
mund  aa  joa  may  teqnin  it.  Uaaion  up  liaU  the 
height  yovi  wheel  is  going  to  bo,  meanuing  Iiw- 
eenBs  of  naTe  up  Ihla  staS  01  guide.  At  tUshaigU- 
allow  bask  2in^  3in.,  01  4in.,  tha  depth  you  have 
yonr  felloe*.  Thaie  bore  a  Jin.  hole,  and  put  in  a 
niece  of  whalebone  or  split  ««ne.  Yon  must  now 
dedde  bow  didiing  yon  mnit  make  yoor  wbeala,  by 
int-r"ritig  in  at  the  bottom  from  ue  inside  of  this 
staff  to  11m  stroke  on  yonlrtoek  or  nave,  when  the 
trant  of  your  spoke^  and  what  TOO  hkva  the  whale- 
bone iboirtet  than  this,  that  will  iw  what  yoni  wheels 
iriU  ba  dishing  on  the  spoke.  For  iron  naves  it  ii 
somewhat  diffannt— you  would  Toquire  a  centre 
tnmed  loi  them.  J.  C. 

[76701.]- Barth  Batnm.— In  their  original 
lepiise  to  this  queiy,  Messrs.  IjiMh  and  Ykiioii 
find  fault  with  the  repliee  Bivan  1^  myself  and  othai 
oonaspondeDtt,  and  dilute  tha  erastoioe  of  any 
return  (ninent  (p.  109).  On  p.  1S4 1  snggeated  thai 
if  these  gentlemen  would  fay_  a  osrtain  aipaiinaent, 
they  would  pertiapa  alter  thaiT  opinions  00  the  mb- 
jeot.  Mr.  Jamiw  (or  Yuiow),  In  his  pleasant 
iettsr  on  p.  ITS,  say*  that  he  does  "  not  thmk  it  al 
•11  fmpnrMHn  for  an  earth  onnont  to  flow  from 
pUe  to  Plata,"  and  that  "  without  donbt  it  wooU 
Mwm  00  so  when  this  luqipeDed  to  be  the  least 
nrfsGojc  path  to  a  reatoratkni  of  equilibrium" 
but  **Oi"  Is  not  the  oase  with  the  ordinary  t«le 
xnob-dmuit  of  oomneree."  He  then  quotai 
SuDgo  *"'^  Brooker '*  thus:  *^This aarth-retun 
theray  oompalt  the  MsntnpHoii  th«t  the  1,000  our 
rents  which  go  to  earth  at  as  many  different  plaoa 
...  all  retam  Uurough  tha  earth  to  the  ewth' 
plate  or  eonnecllon  under  the  oentnU  offloe,  when 
endh  indlTidual  current  has  to  pass  the  othec  99E 
oorranla  traTelHug  tbMnsjh  the  ^ate,  and  single  om 
the  pMticnlar  wire  joined  to  tha  particular  batterj 
from  tha  other  end  of  which  it  amanatad."  Totlui 
gentleman  I  would  like  to  wtj  that,  if  we  grant  ai 
aatoBl  return  onnent  in  one  ease,  I  ean't  see  lAj 
we  should  dany  it  in  another;  that  it  Is  qniti 
possibla  to  imagine  that  the  1,000  ourreota  gel 
■'  mixed  np  "  at  tha  oentni  offlo*  plate  (eepeoiallj 
it  waaoceptthe  "  fluid  theory  "),Uw  proper  amoun 
of  cuneat  then  being  ainglad  out  by  the  wire  ood' 
meeting  idate  to  battery ;  and  that  I  cannot  agrer 
with  ue  inference  expressed  in  the  last  atsrtenee  o 
tha  quotation.  On  p.  '223  Mr.  Lynoh  says  that  b 
ha*  tried  an  expenmeot  "upanaitly  quite  ana 
logons."  Hs  then  complains  tut  "  ttw  ezperimen 
as  proposed"  (by  me)  "la  incomplete,  and  begs  th 
qnaslian,  tinoe  the  picking  up  of  the  mnent  m  th 
"■""^  mdioated  would  aS<»d  00  eTidenoa  of  an; 


thought  that  it  would.  He  than  *ays: 
oonla  be  picked  up  on  the  same  line  uta 
«arth  plates."  01  course  it  oould.  Ho  surely  doe 
not  imagioB  that  I  think  the  return  onrtent  ooofiue 
itseU  to  the  earth— in  his  ezperimsnt,  water — Im 
mediately  betweeo  the  plate*  \  The  onrrent  wi 
apraad  Itsalf  out,  and  mtura  by  all  and  every  pat 
open  to  it.    Can  ft  be  that  the  wording  of  m 


B  hat  shunted  a  Tory  small  portion  of  the  enrreot 
uough  his  galvanometer.  The  reaaon  why  be 
m  pick  up  a  diminished  portion  of  the  conmt 
'hen  one  of  his  exploring  plates  is  within  3fL  of 
la  eerth-plate,  and  Uie  other  70It.  away  from 
[ith  earth-pl^s.  Is  liniply  that  the  water  be- 
irewi  the  first  earth  and  first  sxplorisg  plates, 
mnecting  wires,  galvanometer,  and  water  oetwoen 
le  saoond  earth  and  exploring  plates  form  a  pith 
mm  tA  the  cumot.  a  portion  of  which  puses 
and  deflects  galvanomflter.  As  the 
oovequasiion  is  ofno  practical  utility,  and"  a  man 
jnvinced  against  bis  will,  &c.."thiscorT«paDdsnce, 
I  far  aa  I  am  concamed.  new  ceases.  I  should 
ke  to  call  attention  to  the  rather  remarkable  way 
1  which  the  latter  part  of  my  reply  on  p.  161  is 
Drroborated,  by  the  resnlt  of  Bxperiments  with 
Igb- tension  apparatus,  mantionad  in  tha  very 
Itarcating  lstt«r  on  pp.  176-177,  sign ed  Swinburne 
nd  Co.,  and  I  should  like  to  ask  the  writer  how 
lie  intensely  high  pioMurea  of  100,000  and  130,000 
olts  are  mwiured,  or  rather,  calculated,  I  suppose 

should  say  ?  B.  C-  Boris. 

[76723.]  —  "Wave  Lines  of  Bhlpa.  —  A.  F. 
hakespear    means,    I    suppose, 


[76928.]— Aocumulntoi  ta  Ugbt  Candl*-— 
[f  tM*  acanmnlatoc  is  "diom"  as  tha  qiuiiA 
•ys,  why  does  he  ask  the  qoesticmf  He  AooU 
lave  sUted  on  what  pegs  of  the  book  he  m*&s 
ha  description  appears.  ». 

a76931.]— Blectrio  Bell  Fitting.— The  Niaud* 
i*  a  good  one,  but  is,  I  think,  not  so  snitaUs 
tor  bell  work  as  the  LecUnche,  althon^  it  hsat 
ligher  E.M.F.    It  is  osefal  in  the  hous^thon^ 

M.K. 


%  the  chlioide  acts  as  a  sort  of  dislnteet 


wanted  to  lay  0 


nothing  about  It,  and  had 

le.  At  last  I  hit  upon  the  foUowing  plan:  Draw 
D&eofths  dBok,divide  this  into 
a*  reqn^ed;  at  each  mark  draw 

, k  line  out  to  the  side ;  at  the  point 

rhere  the  ordinats  toudie*  the  side  (11  the  boat 
lave  a  bulwark)  drill  a  small  pin-hole,  and  Inssrt  a 
tin  from  outside,  ^is  outride  of  boat  wHI  now 
how  a  series  of  pln-h«ads  at  each  vertical  section, 
fow  procure  a  large  board  or  platform,  trued, 
<rt.  by  3tt.,  draw  a  line  down  the  eentre,  and  on 
his  board  idaoe  your  model,  the  oeotre  of  the  keel 
long  the  hue.  See  that  she  is  upright  by  hanging 
k  plummat  over  the  stm,andflx  bei  InthatpiMi- 
ion.  Kow  we  wnt  orikate*  on  Um  board,  ear- 
vspondingwitbtheordfaateaonthedeek.  Howli 
his  to  bedooef  Qet  tm  oaiMoten'  square*,  set 
he  stofA  of  one  agtuut  •do*  (A  board,  bUd*  dowi 
inboard;  Mttheotharutfcht  againM  the  edge  ol 
heflnt.  Now  slide  Oie  two  aleog  the  board  until 
he  edge  ot  tha  upright  ana  eomsa  against  a  pi» 
lead  of  a  itcttoa  saotlaB ;  ramov*  the  nprlgfai 
iquare,  and  leaving  the  otM>  in  pcritton,  m,w  1 
ine  into  tha  keal  ton  edge  c<  board,  and  soon  a 
01  the  •eoUons.  Ton  hftve  now  ordinatea  on  youi 
Doatd  corienonding  with  tboee  on  deck,  Oia  reasoi 
lor  which  wQl  ba  ^parent  hereaflar.  Hie  metbot 
■A  flndingthe  breadui  of  the  ride,  ca  the  horlzonta 


[76939.1— Motor  for  Orwie.— Walm  mmeUoBj 
ironld,  no  doubt,  be  the  cheapest  for  "  Bcb,"  U  M 
is  on  the  hydraulic  supply,  a*  thsy  always  use  «at« 
tor  worUog  the  capstans  and  lifU  at  goods  Afacas; 
but  a  staam^Miglne  is  requisite  if  the  w«ter  basts 
lift  an  aoeumSator.  A  gat-engine  could  do  O* 
Dork,  but  the  hydraulic  syttMU  is  tha  bs>t.as^n 
10  steady  and  Irreeistihls.  B.M. 

176960.1— Ql&aa  for  Teleaoopaa.  —  Snlphnds 
add  has  little,  if  any,  effect  on  glass.  What  II  tie 
object  of  the  query,  and  what  is  tha  oonoaotlDD  wift 
a  tel«K«pe  ?  I--  »■ 

[76964.]— Paatel  Painting.— If  ttis  qomt 
refers  to  (he  Building  Ntvi  ol  April  ISlaat,  he  vH 
flndapaper  read  bdore  tha  Sodaty  of  Arolilt*rt(«* 
"  pattels,"  whioh  may  help  him.  &■ 

[76968.1-Waiiid  Oompa».  — The  BfljU  " 
wfich  the  card  ol  the  mariner's  oompasslsri^ 
iMiMmlly  (lilnted  mrittUnned  with  gfyoeiv^bM 
WobaUv  the  Uqold  nasdls  mentionad  in  Oa  pitat 
nantad  to  Sir  W.  Humukmi  (now  Lord  XstiH 
and  no  doubt  it  is  in  tome  biA  voIqiim. 

Nmr.  Deh. 

[77004,]— Aobronifctiam.— If  a  Qslilaan  Ms- 
scope  is  of  anv  practical  use,  tha  abjscfav*  ■ 
aohromatic,  and  ingood  inrizunients  the oyefiiesn 
aohromatio  also.  In  nearly  aU  (uA  telsmpss  ft* 
lensss  are  ouKuted,  and  an  usual^  eomaws 
(o.g.'s)  ot  two  doable  eonrai  <nwn,  aaS  <m 
douUe  ooaiesive  flint  eemsntad.  Tha  •.p.beoB- 
poeadof  a  double  convex  Knt  and  tmdoiMtw- 
cava  orown  lenses  omiante4.fIn  ds*ap  gjM»*} 
O.B. is sonatimes  ooapoeedrli f  P>>in  »«*«■» 
aid  double  oonves   erotra,  wtth*  ^^^.J^M* 

ooDOkVB  crown  tw  Ifc*  •"     "^^ " 

irithont  aohromatio  o.g.'a 

MlUord  Centra,  Ohk). 

[77016.]— Old  L.  mnd  N.W.  ]..v«— 

eoBinee  to  which  "Stoker"  refers,  p.  ISI^  «M 
derigud  by  th*  late  Mr.  Alexander  Alls-  -' 
built  atCiawa  Works  bstwesD  tha  y"*-" 


tcB  Ifc*  a-p-.  but  mj  > 


AUsb  ■ 
ubISUh 


section*,  or  water  linn,  I  will  rmrvs  for  anotha 
Rangoon.  W.  Q.  S. 

[767S3,]— Typo-Writor  Ink  Blbbona.— lam 
glad  to  hear  that  "  A  Sub.  from  the  Beginning  " 
has,  in  a  measure,  sucoeeded  \  but,  it  necessary, 
I  wHI  re-assert  tbat  all  flie  Information  tequirea 

can  be  found  In ' '  "■ "■■' — 

about  the  prioee  ci 

""uy  what  otbat  _„, „,  _  „ — „  — ,  _ 

wezaotlr  what  I  should  do.    I  see  the  gentla- 


original  reply  to  the  query  baa  caused  him  to  thin 

•of    Tbough,  mrely,  "  lor  practical  poiposesma 
' — onsiderted  to  pam  direct  from  one  plate  to  tli 


.  tbon  bUok  he  u  uring  vaseline.    Well,  ha  can 
Bt  aomethln^  ehsapw  ;  but  as  he  is  "  A  Subecribar 


trieity  may  be  considared  to  pam 
aa  water  doe*  through  a  piptk  do 
^oes  so  pass.    Ha  then  describes 


through  a  wlr 


a  water  doe*  through  a  piptk  do  I  i 
Iocs  so  pass.  Ha  then  describes  his  sxperioian' 
which  was  performed  under  auoh  oondieons  thi 
I  should  have  doubted  his  obtaining  any  result  1 
all.    However,  he  ha*  obtained  a  result  (and 

gatnuiomster),  a  result  which,  wliethsrhelsawai 
of  it  or  not,  bM  changed  his  opinion,  as  h«  no 
admit*  the  eiietance  (Ut  the  return  current,  an 
say*  that  he  ^i  picked  up  the  cunent— Ls.,  thL. 


bom  the  Beginning,"  he  must  renumber  bow  QMay 
times  the  mMhod  of  pmaring  carbon  papers  has 
been  described  iothe*eccluinns.  If  faaoanproduDs 
it  for  "  lass  than  ona-twelf" 
beim  pqing,  thar*  i*  no 
prevent  him  doing  so,  as 
paper  Is  not  a  patent.  The  raplylst  says  that 
carbon  black  is  permanent,  and  that  it  can  be 
"  washed  oS  the  hands  if  not  allowsd  to  ramali 
long."    Printan*  ink,  which  is  "  carbon  Uack,"  Ii 

Eractieally  pennauent  when  impieiaad  on  paper, 
ut  it  can  be  easily   removed    from  the   hands. 
I  know,  because  I  have  done  it  thousands  at  times. 
E.  M.T. 


18.>7.  lliey  badouUde  cylinders,  andth*drilil|, 
and  trailing  wheds  were  oouplsd.  Tbli  dsa««. 
deaigDed  to  work  the  good*  traffic  npontliaanM 
JunotloB  Ballw^,  which  afterwards  beoan*  *■ 
northern  division  ot  the  London  and  North  Wsll 
Bailwiy.  Mr.  Allan'*  old  goods  eatfnes  1  , 
aftermrds  convertad  to  tsnk  engines,  eome  bnK. 
saddle  tanks,  and  others  side  tanks.  AfawotoM. 
old  snginea  stOl  remain  upon  the  North  WhM|i' 
bnt  theirnumbei  is  fast  decrsaring,  and  it  iifn^. 
able  ths  ^pe  will  diortly  becoms  extinct. 

[77060.]— Brake  for  Two-Whool  Oart--^* 
cannot  work  a  brake  to  a  two-wheel  cart  in  tM' 
satisfsctorily  for  several  rHSooa.  It  brinn  ■• 
weight  on  the  horse's  back  at  the  time  whsai' 
should  be  relieved,  if  pomiUa,  and  there  b  pm 
danger  ot  breaking  oS  tbe  shafts  and  oomtaf  ■ 
grief.  If  you  will  advsrllse  your  >ddte**,N>lhatl 
could  get  a  eketch  of  your  oart,  I  will  emd  yon  t« 
or  three  diffeivnt  ways  how  yon  can  apply  ttal 
back  (free  ot  cost). 


J.  a 


[77081.]— Pile*. —Afl«  smoking  your  upe  A*!* 
out  the  ashes  and  mix  with  some  Urd  cc  Ota* 
grease  that  has  no  salt  or  drag  in  it.    Thit  h** 
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{■land  duting  the  lut  taw  jttn  hu  asniaied  itzgt 
pioportioiu,  uidto  the  proprietonof  thsUnd  ithjw 
Wa  Tar;  ramiinantiTB ;  owing,  howarar,  to  In- 
III  mill  oompatitioD,  utifidal  haatiogii  n —  •--'-- 


_...._ ,  .  uoolj  been  an 

•zpmmant,  and  that  naosMBiilj  on  a  amall  Mais. 
Aa  a  rimilar  cnltnn  ii  baing  tiitd  In  the  Wait  of 
XngUod,  portiap*  lome  oonaapandaot  may  taToni 
jon  with  lamltaii  Ai  the  t^"-<^  an  joy  on  an  aTOlags 
NBie  500  boon  more  tondilne  nv  annnm  ttian 
Ihutlaad,  the;  would  alwava  place  tbair  ocopt 
eatllei  on  the  muketc  "  X?'  mmt  put  Mid*  ths 
ni^an  of  the  Idaad  being  a  anitaU*  plMe  toi  form- 
ing"booHi"  fota  (ndt-siowlnB  mntnal  iDclat;, 
aa  nothing  oan  be  dona  wi&ont  a  large  bMii  out- 
lur,  the  piiea  of  giotuid  bifog  prohibitlTe.  "  X." 
wiQ  b«  MU^lMd  to  leam  that  mmid  diuigaa  bands 
■at  pdoa*  nniog  bom  £2£0  to  £600  p«  acre, 
■noording  to  lUn^ion ;  m  that  at  a  modtnta  oom* 
-pntation  tlie  torn  named  for  29  fanlUei,  lb.,  £100 
«Mb,  wonld  ooIt  pnnhaae  10  aona— not  enMgh  to 
mafntain  a  tiOe  of  the  nombat  nMtlfciMd.  11!  tha 
nnilta  ba*e  bean  bigUr  iMnoneiatiTe  thav  hare 
naoewlbted  a  lam  onun  and  inn  i  want  labour— 
tabonr  imder  oondttlona  Whidi  an  extramely  tr;- 
fa|^  looh  aa  in  the  opinian  ol  many  aie  tending  to 
WKMimlne  the  phjiiqae  of  oni  Qoemaay  people. 
A.  J.  Quick, 
Hon.  See.,  Qaemwrr  Chamber  of  Commaroa. 


Qeokqk  C.  Pii2. 


p.  124  of  Eran  Hopkina'i  work  on  Oeolon  In  mj 
BoneadoD,  as  givan  by  "  M.,"  but  I  ihoold  think 
bia  idea  of  mota  a  movement,  bainD  nnnipported  by 


[77171-J— Granite.— To  give  the  ezaot  paroent- 
agaa  and  ingredints,  the  qnany  from  wbioh  the 
granite  ii  obtained  shonld  be  ataud.  Some  granitea 
•n  tsniai;  oompounda,  othen  are  qoartemaljf ,  and 
nan  qninaiy  aometimai.    The  common  gnwita  is  a 

X'Uline  oompoond  of  three   roinarali,  felapai, 
or  qnarti,  and  mioa,  in  whidi  the  woportion 
of  ailioa  ruiae  from  66  to  SO  per  oent.    SometimM 

two  *arietie«  ol  mioa  i"  ""    "  '    " —  ' — 

varieti**  of  felipar,  and . 

sailed  syeoitic  granites. 

n7n2.]-MaBnoIla  Kotal.— May  we  uk  yon 
to  Kindly  refer  "  Daoonua  "  to  oi  ai  below,  wben 
we  shall  be  pleased  to  give  him  every  iuformatiDn 
In  this  matter  ? 

The  Hxqsolu.  Asn-FEUTnoH  Uxrui  Co. 
OF  Qbbat  Bbitaik. 

76,  Queen  Viotoria-street,  E.C. 

[77176.  ]-UlnminBtlon  by  X.lmellB]it. -A. 
Uow-throngh  Jet  can  be  worked  in  the  open  air  ; 
bit  its  b'gbt  Ii  not  so  iteadjr  ae  when  partly  mcloied 
bj  MimB  means  to  protect  it  from  draoghts  and 
taraczes.  Whan  limea  (or  gabatitutos  for  them)  oan 
be  made  Ihat  am  erenuticg  and  always  reliable, 
than,  and  not  till  then,  will  it  be  advisable  to  with- 
draw that  occaiionsj  and  Donstant  attendance 
which  ia  now  necenar^  tor  safety  and  eoonomy,  and 
for  securing  the  best  light.  Ho&ace  HiLixty. 

[77177-] —  Blectrtoal.  — To  Me.  Bottohb,— 
Make  a  brown-paper  tube  (like  a  cartridge  caae), 
about  l^in.  long,  snd  (in.  Internal  diameter.  Fit 
at  one  extremity  ot  thu  a  piece  of  aoft-iton  tod, 
about  |in,  long.    Now  wind  the  tabe  for  its  entire 


hold,  aa  farther  invaatigation  f 

premisas  antirely  good?     It  would  appear   from 

your  statement  th      "  "'     "-'■"• 


t  if  the  E.iLT.  of  a  cuireut  bi 


Dingbeuig 

aSard  abaolute    immunity. 
■ay,  is  not  tbe  popular  belie 

[77179,]  — Blootrlo  Bell  Wlrea. -There  are 
delaclive  places  in  the  iosulaticn  of  both  wirea, 
jBOit  probably  at  the  pointa  where  the  wires  are 
fastened  to  the  wall.  If  tbe  wire  is  old  stuff,  the 
Q.P.  insulation  miy  be  full  of  fine  cracks,  which 
may  be  delecitfld  by  banding  the  wire.  In  the 
latter  caae  you  had  batter  □»  new  wire,  though 
two  or  three  coats  ol  tsr  might  do  good. 

R.  C.  Boyle. 
[771S3.]~E'lriiiff  Qnnpowder  Blectrically.— 
Tbe  neceaaary  apparatus  would  be  a  batteiy,  afase, 
and  inaulai^  wire.  Tbe  simplest  plan  would  be  to 
nae  two  ain~j., fluid  obn>mio-add  cella,  with  lifting 
™""'  DoiiMfl  conductor  bell  wire,  and  a  fuse 
^•daiif  ^^^r^gthe  two  winaat  oneendotthe   . 


or,  and  then  soldering  a  bit  ot  very 
rira  about  ^in.  long  between  them. 
iTTOonded  with  fine  gnnpowdar,  and 
if  the  wires  in  the  double  eoodoolor 
o  carbon  and  one  to  zinc  ot  battery, 
be  fired  when  the  zinoa  are  lowered 

1.  B.   C.  ROTLB. 

ring  Oimpow4er  Kleotrioally,— 

■    bittery, 


e  of 


e  (aboat  Jin.  long  and  ,}„ 
d  between  two  stout  copper  wires 
by  a  Uttle  pad  of  gunoottoo.  A 
teded  in  the  caae  ot  a  battery.  In 
waU-sinken  and  miners  nae  an 
rhJoh  eODlistB  of  a  small  band 
1  in  a  box.  On  turning  the  handle 
t  current  la  generated  to  iucandaace 
it  the  toae,  which  ia,  of  course, 
s  powder  to  be  exploded,  and  oon- 
riuuno  by  meana  of  two  long  oa- 

S.  BonoMB. 
Ma  Spaonliim.- *'  H.  J.  M."  ia  not 
r  good  by  baking  Ma  disc.    It  will 
ISC  to  the  annaaling  aa  done  bj  the 
)oess  ot  msnnfacture. 

A.  WOOIAXY  BltlOXUXIX.lI.D. 


light. 

[77101.]— Coll.— TonrsmallooaisaUrigfat  Tk 
battery  yon  sieiuing  Is  not  suitable  foraSiB.W.O 
primary.  Use  a  Bonsen,  Grove,  l£ari^-Davay,ki 
chiomats,  or  chromic- add  oell.  For"shocking"y(i 
don't  want  a  condenser.  Don't  try  to  uaaltsa 
apark  coil.  If  you  want  to  make  one,  IookthiM|j 
back  nombera  ot  ■'  Oars."  If  yoo  can't  findaBf 
thing  to  anit  you,  write  again,  and  say  what  laafd 
of  spark  yoa  want.  B.  C.  Boru. 

rT7191.1-Ooll.-It  Is  only  Bt  to  be  bcokae  ^ 
The  ooie  IS  wrong,  aa  the  wires  ought  to  be  aaoaalt 
and  not  soldered  togetber;  the  result  ot  thislsaa 
the  work  is  spent  in  heating  the  or-  ■— '-- ■  -■ ' 


feotlj  naateaa,  aspedallf  in  the  seoondary.    Addfa( 
a  oondenser  wonld  probably  svid  what  Uttls  sSai 

^-    -itsparkaa 

a  aLook  (: 


old  proba 
might  be  dareloped  into  ■ 

the  wirea.     Try    to    bmL. , — 

«iinr»Hnii  one  Ux*  that  you  liave)  ooH,  or  a  wfti 
oSlTtaEdo  nr"—  --  -*  ■--•'- ' "-■ •  — 


_...  _.  not  toy  to  get  both  la  one.  BeadM 
iDuy  any  book  whioh  desaribea  thaae  thingi^  «■ 
lean  Urn  prinoiplea  OD  which  yoQ  hava  to  woik,  M 
than  yoD  will  find  It  easy  to  make  something  naatal 
but  do  not  try  to  make  the  thing  baton  yoa  aalm 


— Powder  the  joint  with    ' 
hlorlde  ot  nlver,  and  ttian  malt  with 
t  this  doe*  not  do,  yoa  ean  get  a 
linlum  from  the  Aluminium  Co.  at 
it  I  do  not  think  they  publish  the    i 
Oaic. 


'Alan  .. 
We  have  b 


inform  him    it  yonraaU,  and, 


mpaired,  iiiraly  M 
inch  to  pay.    Ton  migfat  whI 
amoont  In  endeavouring  to  adl 
■  likely  aa  not,  ttH.      A.  B.  B. 
•       r7719».]- 

■  ■aTphate  m  warm  watsE,  wLui  nuiuiK,  aiivB  ■ 
i  cool,  and  precipitate  any  exoeaa.  TotbMepazIa* 
'  thia  satnratad  solntion  add  one  Mrt  of  wat«  w 
measure),  to  whioh  has  been  added  one-tenth  rfit 
bulk  ot  tH  ot  vitriol.  This  Is  the  beat  po^ 
solution  tot  ordinary  work,  but  wQl  not  wnfcw^ 
iron  or  xinc  objecta.  Bvr" 

[77J98.]-BraBafoimdlnB.— If  "  C.  T."  i 
that  the  eaatinga  are  to  some  ont  of  the  mould  , 
a  "  good.  Bound,  and  perfectly  smooth  faoe,"  It  ilf 
beluped  that  he  will  impart  hia  method  whaar 
soooeeds  indoing  it.  It  loonld  do  it  I  ahoold  U 
out  a  patent  at  once.  He  can  have  nothing  btt 
than  good  moulding nnd,  onkM  iron  monUaM 
do;  Init  the  eaatinga  will  not  have  a  "peatarfL 
■moothfaca."  S.  ICKi 


BUiFOtTBB  Axn  Co.,  LmrTKD. 
obaater-street,  and  17  and  18, 
lU-atreet,  London,  E.C. 
mnlnlnm.— The  beat  way  to  aoldsr 
ita  allays  is  to  first  deposit  a  film  ol 

There  are  some  alloys  oontaliilnB 
hinh  are  aaid  to  anawar,  and  thongn 
it,  I  believe  a  descriptioii  was  pub- 
ago  in  these  pages ;  but  the  ooppel 
le  best,  aa  then  ordinary  solder  works 
re  are  no  books  on  the  electniWais  of 
,use  no  one  has  sncoeeded  in  eSsating 
'al  pateuta  have  been  taken  for  usa- 

The    electric   fomaoa    prooess  tor        [77199.]  —  Speotroaoope.  — A  tlmt-glaM 
tw  found  deaoribed  In  several  books,    will  be  moat  auttable.    There  la  an  extra  danaa 

papers.  Siaiu.. 


d  by  the  Henhaiiaen  Company,  on 
□t    the    £leelridan :  —  For    sheet 


ui  iwi,  neuvai  oauwiue  ai  nnc, 
ha  metal  should  not  ba  cleaned  or 
it  Is  absolutely  nsaaassry  to  do  so, 
Icohol  or  eaaeooe  ot  (xrpeotinealionld 
pnrpoaa.  For  S  par  oeot.  aluminiam 
er  m^  be  employed ;  bat  thia  ia  not 
le  10  pec  cent,  dlo*,  in  which  case 
reoommanda  a  praumlnary  copper 
:  is  dlfBcnlt  to  dip  the  ends  to  be 
Into  tbe  solntion,  tdeoea  of  blottlng- 
a  aolution  of  CuSOi  may  be  laid  an 
rrant  paascd.  The  flux  mentioned 
»  oaed.  Another  solder  which 
id    la    one    consisting   ot    < 


,  2   puts, 

'-  -t  Neu- 


1  that  with  thcae  Bolder  platea  of 
ned  together  edge  to  edge  required 
of  trom  lOi  to  18  tona  per  aqoare 
m  asunder.  It  the  edges  overlapped, 
tare  inch  were  required.  Fieoes  of 
I  bronze,  it  pluad  in  eand  moulds, 
ntoganously  1^  running  in  some  of 
tal.  If  this  operation  Is  propaly 
,  joint  ia  nndiaungaisliable  from  the 

Dg.  J.   H. 

oyole  Vamlah.- The  plating  of 
ed  to  ba  proof  againat  mat,  and  when 
it  ia;  but  here  we  have  somebody 
lly  bem  nibbing  it  off  with  "fine 
He  had  better  have  his  nunhin. 
elled.  Nickel -plating  ia  only  for 
n  have  it  if  you  like  to  pa j  for  it ; 
>ar  there  is  nothing  better  than  good 
ived.  Nus.  Dob. 

mamo.— To  Mb.  Bchtobb.— The 
ion  was  not  written  by  a  practical 
lamo  constructed  aa  directed  therein, 
n  type  fields  and  U  aimature,  would 
■t  resolta  for  the  power  expended. 


Uaad"f    There   you   wiU  f 


wiJlbe  moatauttable. 

made  apedally  for  thia  purpose,  but  any  | 
prism  will  show  FraUnhoter  lines  if  used  [aofa 
The  most  convenient  form  ot  glass  prism  iamidas 
three  or  five  of  different  denaibei  Msnented  to~'^ 
•0  aa  to  give  disptnion  without  deviation.  '.. 
csUed  a  direct-visici)  piiam.  The  biaalpbide  ottL 
bon  prism  Is  naeful  for  spedal  purposes  ;  but  ill 
difficult  to  prevent  its  leaking,  and  the  small  | 
oSansire  and  dangerous  to  haalUi.  It  ia  nppMa 
that  the  early  death  ot  the  great  apactrcaSHbl 
Tbollon,  waa  partly  doe  to  prolongsd  wmt  wilk| 

Ewertiu  battery  of  biaolphide  ot  oatbon  priM 
use  the  prism  should  be  placed  with  Its  lafn* 
ug  edge  parallel  to  the  allL  ] 

Qatadiead.         A.  WoouBrBi^»aELoc!i,ILB.  J 

KSOO.l— Blectrto  Iiunpa  (Inoa 
ere  U  no  patent  o     "'         "'"" 

ments  :  they  ai" "' 

ptriments,  asti „ „ 

platinum  lie  so  close  togethai  that  it  ia  vlrlaaM 
impoesible  to  get  ■  bright  whit*  b>U  fcMt  I 
platinum  filament  withont  mellii^  It.  The  ■«■( 
patwit  ia  tor  a  catbon  filament.  Thia  standi  Ij 
heat  much  better.  The  patent  exi«r«s  in  a  M 
montha.  You  oan  make  suoh  a  lamp  yourMU;  W 
yon  will  require  eipeoMve  ^paratus.  (Ssa  Sj 
boc^,  "  A  Qnide  to  Electric  Ligliting,"  pagM3S| 
102.)  Better  wait  till  the  patent  expiraa,  when  W 
price  will  tall  to  about  la.  S.  Bcnron. ! 


trouble.    Get , _ .    ,    . . 

evenly  in  the  rlma  vrfth  a  hot  iron  or  pokac ;  pM 
jour  naw  tirea  on,  which  ahould  fit  tightly  a  ■ 
rima  ;  than  beat  them  well  nndemoath  with  a  qld 
lamp  (an  ordinaiy  nngeing  lamp  will  do]  UQ  fti 
eemeot  begins  to  boil.  Heat  about  Sin.  atatlM 
until  yoa  get  to  where  you  atarted.  Let  M> 
stand  about  12  hours  to  get  well  set. 

S.  J.  JAOnos. 
r77202.]— Stanhope -In- Weardale,  Durbal 
-Longitude,  2°  ff  20"  W. ;  Utitude,  61°  14'  SOS. 
Q-ateabaad.         A,  WooIfiETBI.lcxI.ocK,II.I>■ 
[77203.]— Does  Qarop  Atfeot  a  DyIIamo^■ 
Certainty  ;    and   the    higher   the   voltage  ot  ft 
dynsmo,  Uie  more  susceptible  it  ia  to  the  injariM 
effects   of  damp.     But  it  a  dynamo  be  oaretoB 
made — it  the  irires  be  honestTy  paraiBned  batff 
winding,  and  then  wall  shellacked  ao  as  to  prod" 
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EoiunBaafi-tOiB.  in  length    bfli 


l(  1  DM  tlw  diitiibiitlnK-baiij  tptva.    I  bnTs 


luUdloiia.  u4  would  uk  your  ndTics  for  U«  foUinrinK 

>UnTrTbaHld>BUdi>ffi>,UOmMna^HUtgs,uidfi    ' 


„ ,— CHB8S, 

iTpnctial  l!!oiri»iJg«_«lxnrt  JhB  '-"—  -*  ' 

•T  H  lugs,  uid  fi       ,  .        „    ..      .  .....   

'-**-!  whm  cuif  X     editor,  whoae  dwth  me  reaoided  ^att  waak, 

^    U  flnt  I  tpMj  be  at  iataraat  to  oui  Chen  oomnicndsDta  all 

-i_.-,?L'*°C:.^  '""  OTOPthB  world. 

'imn.  tMted  c?bSu  *•'■  •^*°™  ^'"°'  ^'"  ^"^  ""  London  on  July  ], 

iiStad'wiaiBtamp*winbeliglSS*tt«l.   IthuTS  1833.    aim  swljJ'B'-  whUrt  »t  iOhool,  he  oom- 

-VeteM  In  lalAphone-I  hnra  &  lala-    iffl  be  &  gist  Konoar  of  wiM  ud  tnmbla  if  I  «nU  nMDOBd  oanu)Ming  ChMi  problaau,  ud  oouMbuttA 

-•  ' — n  DV  Aop  to  my  prints  bonH,  about    wire  Uis  aild  bnlUing  bnt  ones.    I  hars  eomblnsd  tbs  to  Mml  of  the  lauug  papen.     Ms  waa  aaneataA 

MmathsTo  an  mdiiia— a mt  otsnck-    tTstnu  fon  gin  in  tts  "jBJJ.,",  tmt  ni^I  lim^no  ^  Kbg"*  OollMei   IiMldOD,  Md  gainsd  tiM  flnt 


hsai  asTons  •psakfiw  al 
ksi«i7vsQ,  ^sbattcrioi 


■stb^« 


-Spirit 


pTM8.1-V»rnlah.-C»n  any  nadar 
to  maks  lbs  Tanlah  nisd  by  eogiBsen  f 
pfpsa.  wglss  flttlBgi,  *«.  T    It  ia  my  bl 


;  bImi  tbe  Plnmptoa  ptiia  tw 
EnglUh  TOM  In  lSfi2.  Id  1856  he  gndnatsl  aa 
rixteaoth   Wnogltr   at   CambrUgo.    In    IS6S  ha 

Olwnniar  Sdiool,  and  filled  that  port  for  Btteao 
■    ..^ ^j^^   ijj  (,.        _.   ... 


_, ly  readg  Infonn  ma  aloat  (enmiiniMa.^'CEiLui. 

!i?llh^-SXSi''^l!iSSf.bL'b.'™Si  J:irJ:J^j:::X"?^tTi  S^".^S.r^  E""*™  '^   ^onitanay   appearing   in   a. 

llw*;aBalfi^id»tnnbll<iatiaD,<>r«ndsr  JS^hSSS^  ™-^^<,  t^iS  S^JSS^ai  Okiw  oolomoa.    In  1B73  io  and  hiiWottiat  pub- 

■tmiM»a..»a..a»aUgnmaasl-lTo  Bin.,  g^^£^Sto3^*%ST^,^  toSJTtaf  lW«a»orfUc«<»  <rf  300  of  tbairpioUmi,!^!* 

—    »_          ..-     .1    .,              ._  _^  an  tha  tooli  nuds  to  maks  sonntarnmk  and  cbesn-  waa  tbtj  faToniablf  reoalTed.     Their  next  Jofat 

-H«miBa.-Aftar  the  diasony  of  NiDbiiu  btmatiwontn,  t«m  Jto.  to  Un.  low.  and  dlaasttt  aa    work—  ■"■—"-■■  "■—  "-" "  -  -"-- "- 

_._,.., ..  ^  •»— u  an«  l*™*h»..^  atatad  abomi   Abo  fie*  Oa  dtae  an  made  and  —  '-      


. — »  np  to  SO  TOita,  and 

Tatta.-B.J. 

— Weotrlo  Shop  AI»nn.— 1701 


^  bmt  uiiH  to'So  with  oannsatlon  nndn  trtp       [77186.]— Water  SaUTerr.—Vill  ■omaOBs  Undly   poUbbad  two  ' 
Mrt    Tbs  l«tt«r  boHig_  opai  »a  dH,  ths  damp    liJonnms  what  Wat™  oan  bo  dabnrsd  (ran  alMn,  iA»    L^ma  malOaeA 

"^  ^^  DotabU  Iw  tb 


CbiH  tmiji   and  i 


— Ohlmneyfor  Brai 

Flaaasto  lay  if  thero  wonld  be  axngh  dnoatit 
Mam  fntoaoM,  MtL  sfaate  for  401b.  arosUMta. 

— Olkrlonet.  — Wm  Kua  of  my  tsOow  nedvi 
i^aiiil  tbii  iDilnuncBt  Usdly  liAann  me  wbioh 
KBt  to  gat  for  oadlnary  aoto 
—    '   "  «B  aflOdB  a- 


toIdhmioI  hu  Boama  In  leomt  nan 

end  SonnelB,"  and  the' 

Clond*  and StmiUne."   TheVanAMj 

'     iplaUTB  spirit,  aiA 


their  n  _  _  _ 

~'nfl^,  But  Qrinkaad,  Soaan,  he  wtUlwhJwpp 

Dndvtake  the  ooadoet  ol  the  Tonmsy ;  bdt  wla- 

.   __   ._!  ^_iblem*  shonld  be  s«it  to  the  Officer 

332,  Stn-'         

nKnLU  Moocr^-ar  Jax*  Pmc*. 


—Motor.— To  Hi,  Bottoh.- I  ban  made  a 
aa  lAiehl  wanted  to  run  on  a  llOnIt  einnlt. 
wbldi  la  a  solid  wKmaht-Inn  lt.«ag  FMlnotU 
-    — * -"-    -"-    1i  wmmd  withlft  yi-"- -• 


••  -' •■■ ■■  -  iMn.  m^    Hy  ngluv 

.  a  minute,  tot  bs  don  not. 


prm-l-BlMtriMa  MnlttpllMitOT.- 

Bottona  or  aaotbw  isadsr  UndlT  tsllDsU"- 
in  would  w   ■  -    - 


— "  —  Ibanlfiat  ilb.ofHo.Mim.  

.. p  in  salei,  and  lan  It  <m  a  SJ-  appaiatn*  of  my  Innntii 

I.    Ittooka<»n«atstllamp.,andout<rfot  a  fiir  Infsiailin  lliii  fme 

teatlOOTan.    I  tba  aoonsstad  ap  fa  Anat,  aa  gfna  by  '     

I  spssd  of  aboM  1,000  r«n..  bnt  tbs  Held  took  thianab  the 

t.    Ooold  I,  by  ieorwslBC  tii*  wfndlng  ipaes 
IilfUI-Hur     - 


piimiUTe  imnrat  paum 

. of  a  tmwfOniMr,  and  the 

It  got    eqmBt  hidnetsd  lo  Ihs  fnatet  nditanoe  li  gnatv  both 

ses  on    IB  B.K.F.  and  in  Intulty ;  bnt  aa  Ghs  tataisllr  Is  BOt 

InGTssssd  pn^ortlonaMy  to  the  EALF.,  bnt  =  .^MiL- 

-Or»pe  Orowln».—0onld  any  kind  friend    ,.,  ,^ ,  ...  ,  ._   j™*''*'" 

a  eaiua,  and  pirt  me  right  I  I  nan  a  small  this  last  eomat  puasa  thnsgb  a  asBond  tranriocmar.  In 
a.  «ttb  Tkie-tnn  gniwing  In  it.  For  Hinnl  *blah  the  two  naiitaiwaa  are  steal ;  tbea  the  imtdoa 
tke  b^that  gnnn  <n  one  Tins,  whlahls  a  ennent  Is  sisatir  in  tntsnsity  only,  and  ia  It  Uie  B.II.K 
4a(,  nond  beny.  Hie  atnter  put  of  tlio  frnit  *nd  intenrity  an  proportional  to  thoes  of  (bs  prtmltin 
■IH  Mitia  opaa.  1  voold,  if  pomlbla,  like  onrrent,  tboorb  gnater.  Hen  an  tba  calonlationa  (B 
pnrf^  Its  oosnrrlng  tbii  year,  ai  now  it  ia    "  naiatanea,  V  =  I.U.r,  1.  =  mtsuHy)  :— 


baa  toned  wbiUali  and  nusli.    Flsase 
paint  nndsRiesUi  la 

charge  pu- 
teiy  aadln- 


-■IwatarlonL—'mil  Kr.  Sottons  or 
Hsndintamme  if  it  ia  poealble  to  cb 
a  T«ydai  jar  with  a  bieluoDute  txtteiy 
QT    Uaa|hDwlaitdaaeI-A.Fr.  Q. 

le  Boln  the  foUowing    pnpsrtloE 


1st  (short)  alnolt :  E  =  r,  V  =  ...  A  =  a. 

Ind  (Ioi«)  dnnlt :  R  —  m  r,  V  ^  a'c,  A  =  1^. 

Beoond  Tcentfoamer:— 


^  ./ia: 


AHBWZB8  TO  COKREgPOITOBJTB. 

ito«M>in<»MliH»aalDtIO» 


^  aWemptad  by  two  or  thrae  eipeK  matba- 

atthantsaeosu.— A.  Sr.  G. 

-Slch  Potential    DlaoberBe.— Can  naa 

r  a  good  Bobmkocff  eoil  (rning  apark    *  "- 

toiT  by  addMonsl  heliesa  sod  nndD 

ti»i«n  soA   aa  than  recently  da 

at    U Dot,  what mnat  bs  tti«  Miaree ui  FDWEi  1  '-•"■■ 

ao  BSHSsetrT— Plot  xiid  Mixhii.  Ind  dioult :  &■■ 

-TmiufiinnBTe.^Art  than  wonad  Hke  an 

sH  —  Tie.,  Bnt,  eoane  piimi 

1    Wkt^  the  object  of  uie 


sai 


t  =  S5  Tolts  and  IB  aiDp#t«s  —  9M  watts. 
Fint  TraaaKnmer :  — 

Mil :  R  =  ».  V  ^  56,  A  -  18. 
Sk1,4I4.  V=6Bx  (1.414)"  =  110,  A=^  M7. 


obied 
anfaet 


fnd  eirmit :  B  n  S,  V  =  110,  A  ^  ^.^  -^  Ml. 
Tianrfortned  onntnt  =  ItOntts  and  SSomptan  => 


iO   Za*htiav--Ta  Ua.  Aluoi 

ig  board  ta  be  naed  where  then  aF__  „ , .,  _. ™_,v.-"  »  ...^ 

baroflampa.    An  not  the  awitcha  infficlent  formonlda  andcoiea.  Conld  Mr.  T.  Pleleber.  or  aome  other 

tfealampa^orialtalossotcarTentl    Ihareto  ameapondent  aieiit  me  I    Any  hinta  on  the  aubject  of    J. 

SHplaat  ol  staeMe  light  with  incandesneat  easting  In  glaas.  or  the  name  irf  any  < — '■  —  •'■ <----- 

>b^^  10  eandls-pover),  and  the  wiring  would  will  bethankfatlyrec^ved  by-Obi. 


HDITBTO  OOBBSiF(»n)BIITB. 
L  Writs  SB  one  ddaoHhepi^ar  only,  and  pat  drawtaga- 
locfllBBtaatlsDsonaspatBts^eMaof  pepet.  1.  PattKlse 
to  aosriss,  and  wfaaai  answermg  qoerua,  pot  the  nnmben 
aawdaatha  tttlss  o(  tbequs^  to  lAleh  tbs  npUsa 
ntar.  S.  HoshainisBadetelaswtlwIstta^qaeaiss, 
iwrsplln.   *.L*iiwor<inerlnaJdMlaa  addrasss  of 

aitldaa  saa  be  powhased,  or  re^ha  gialng  sooh  Intotma- 
tloo,  caawt  bs  Inssited  easapt  as  admtiaemeiita.  B,  So 
gaesUon  aAln(  lOr  sdnsatWBal  or  sdantuki  infonnatio» 
■  anawarsd  thnragh  the  poet.    a.  Lattsn  seattosem- 

*.*  AtKBHcm  k  ^MsUly  dnws  to  hint  Ro.  i.  The 
nasederotsdtolsttva,  iinariaa,  and  niiliea  ia  meant  tor 
tas  t<mmal  aood,  and  it  la  not  tali  to  oecnpy  it  with 
aassBoassDehasaieindioatedabaTe  whieb  an  only  of 
IndMdnalintcnat,  and  lAlah,  it  not  adnrtiaemeats  In 
)  Ibemaslns, lead  to  rapUss  whiata  are.  Tbt  "Sispemn 
BaleOolnmn*'  offen  a  efaeap  aieana  of  obtaining aWb 
Infaimatlan,  and  wa  trust  onr  nadsta  will  araH  thank- 
-  ■  of  it. 

follDwfaK  an  the  Inltiala,  ka.,  at  Batten  to  hand  nn 
WedDHday  srening,  Uay  U,  and  anaoknawledied 


J  any  book  on  the  subject.       'lom. 


.— Koaaaa  and  XitoheU.— O.  Birch  and  Co.— 


Hat  20,  1893. 
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THB   EABTH-RETXTEH    CIRCUIT. 

By  John  T.  Speague  (**  Sigma*'). 

q^HK  fact  tiiat  the  body  of  the  earth  itself 
-^  would  serye  to  complete  an  electrio 
cirouit,  acting  as  a  return  wire,  and  enabling 
current  to  pass,  was  discovered  by  SteidieS 
in  1837,  and  it«  use  has  been  of  very  great 
importance  in  telegraphy  by  reducing  capital 
outlay  in  wires. 

2.  The  mode  in  which  the  earth  acts  has 
Veen  the  subject  of  much  discussion,  and 
remains  so,  as  questions  and  answers  in  these 
pM;e8  show ;  not  because  there  is  any  diffi- 
colty  in  arriving  at  the  knowledge,  but 
Iwcauseitifl  so  often  examined,  not  by  the 
l^ght  of  nature  and  by  experiment  and  induc- 
tion, but  by  preconceived  hypotheses.  At 
the  period  of  the  discovery  tne  belief  was 
vniversal  that  electricity  was  a  fluid  entibr, 
and  that  the  electric  current  was  not  merely 
analogous  to  the  flow  of  water  in  pipes,  but 
lliftt  it  was  identical  in  character;  that  it 
oooflosted  in  the  actual  transfer  of  the 
*  ■  fluids  "  in  both  cases.  The  real  point  upon 
which  opinion  was  divided  was  whetner 
«laotricity  consisted  of  one '  fluid,  whose 
motion  nroduoed  the  phenomena  of  current, 
or  whetner  it  was  two  fluids  combined  to- 
gotlimr,  whose  disunion  and  recombination 
oonstituted  the  phenomena  we  know  as 
electrical. 

3.  The  one-fluid  theory  was  much  in 
Cavour,  and  unquestionably  it  can  explain 
the  facts  of  the  earth-return  circuit,  pro- 
vided we  look  at  these  without  regard  to  the 
olhar  facts  known  about  current ;  but  these 
other  ^  facts  are  best  known  and  easily 
examined  by  experiment,  while  those  of  the 
earth  circuit  do  not  lend  themselves  to  this 
very  readily,  as  we  cannot  trace  the  real 
eotnnection  between  two  distant  earth-plates. 
Bat  we  can  trace  the  connection  between 
«tiier  plates,  and  we  can  see  that  the  con- 
-dilionB  of  the  earth-plates  are  really  the 
•eame,  and  thus  we  are  brought  to  the  funda- 
mental principle  of  science :  the  adoption  of 

iliat  explanation  which  agrees  with  known 
^Msto.  The  scientific  use  of  the  imagination 
ts  most  valuable,  and  hypotheses  serve 
uwful  purposes;  but  we  hiave  no  right  to 
invent  a  hypothetical  cause  for  an  action 
which  is  analogous  to  other  actions  of  which 
the  process  is  proved. 

4.  On   the    fluid    hypothesis   the   early 

^lijBorists  imagined   that  we  pumped  elec- 

irieity  out  of  tne  earth,  and  let  it  run  back 

into  the  earth,  which — that  is,  the  whole 

planet — was  an   inexhaustible  reservoir  in 

which  temporary  disturbances  adjusted  them- 

Mlvee  easily ;  that  the  earth  acted  in  this 

jiut  as  the  mass  of  the  ocean  would  in  the 

<9aad   of    distant    stations   of    inflow   and 

<mtflow  of   water   distribution.     Now  this 

was   a   natural   outcome  of  the  older  idea 

thai  it  was  necessary  to  ''put  to  earth"  a 

connection  from  the  f rictional  machines ;  but 

'vhen  it  was  found  that  this  was  no  neces- 

eity — ^that  all  that  was  really  essential  was  a 

connection  between  the  two  parts  of   the 

tppaiatus,  a  closed  circuit,  and  that  the  so- 

MUed  putting  to   earth  was  nothing  more 

^han  a  roundabout  way  of  making  this  con- 

BBction,  then  the   supposed   nec^  for   the 

^'infinite    reservoir"  vanished.      Its    very 

fo^dations  were  swept  away  when  it  was 

djsoorered  that  the  fundamental  condition  of 

•n  electrical  actions  is  a  •*  closed  circuit," 

•nd  then  the  conception  of  **  lines  of  force," 

^wmciated  by  Faraday,  and  the  proof  of  their 

•J^  existence,  replaced   the  older  hypo- 

^■••Bs.     These   hypotheses,    however,    still 

*>^nBed  a  fictitious  existenca  in  the  mathe- 
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matics  of  electricity,  simply  as  convenient 
symbols;  just  as  for  ages  fictitious  persons 
were  employed  in  law,  where  John  Doe  and 
Bichard  Boe  did  and  suffered  all  manner  of 
things,  the  injuries  themselves  equally 
fictitious  with  the  agents,  as  symbols  of  the 
real  persons  concerned.  Unfortunately  in 
science  these  mere  figments  of  the  imagma- 
tion  have  the  power  of  materialising  them- 
selves, becoming  real  ghostly  objects  to 
many  minds.  The  light  of  day  is  the  true 
corrective  for  such  delusions. 

5.  What  happens  when  two  plates  are  put 
into  electric  relations  ?  Take  a  copper  and 
zinc  plate,  connected  by  a  wire  to  a  suitable 
galvanometer,  and  we  have  an  electric 
current.  Now  let  us  consider  the  essence  of 
this  fact  by  varied  experiment.  The  experi- 
ments I  am  going  to  consider  cannot  be  really 
tested  by  mere  copper  and  zinc,  because 
their  current  is  too  evanescent  and  variable 
for  exact  comparison.  They  may  be  worked 
by  putting  tne  copper  into  a  solution  of 
copper  sulphate  in  a  porous  cell ;  but  this 
introduces  a  resistance  which  disturbs  the 
result.  The  best  thing  is  to  replace  the 
copper  with  a  sheet  of  lead  thoroushly 
peroxidised,  as  for  a  Plants  secondary 
oattery,  or  by  a  plate  of  lithanode ;  but  this 
being  understood,  we  may  use  the  name 
'*  copper"  as  a  symbol. 

6.  Let  the  copper  and  zinc  plates  be 
thoroughly  varnished  on  one  side,  to  prevent 
any  action  on  it ;  place  them  close  together, 
active  sides  facing,  and  a  considerable 
current  will  be  set  up,  wluch  diminishes,  but 
in  a  diminishing  ratio,  as  the  distance  apart 
increases.  This  means  that  the  current  is 
inversely  proportional  to  the  resistance — not 
of  the  intervening  Uquid,  but  of  the  whole 
circuit,  and  the  effect  of  the  increasing 
distance  depends  on  the  proportion  that  the 
resistance  of  this  bears  to  the  whole 
resistance. 

7.  Now  note  the  current  given  in  a  long, 
narrow  trough,  and  transfer  the  plates  to 
same  distance  apart  in  a  large  vessel ;  here 
they  will  eive  i^  larger  current — ^in  other 
words,  the  liquid  resistance  is  less  in  this 
case.  Why  ?  Because  the  connecting  lines 
of  force  in  the  liquid  are  not  limited  to  a 
path  direct  between  the  two  plates,  but  spread 
out  if  the  space  permits. 

8.  Now  test  tne  action  with  the  varnished 
sides  facing.  The  current  is  very  much  less 
than  before,  while  the  two  plates  are  close 
together,  provided  the  resistance  of  the 
(jnlvnnometer,  ttc,  is  very  smalls  so  tnat  the 
liquid  itself  is  the  chief  resistance;  but  if 
the  wires  offer  much  resistance,  it  will  make 
very  littie  difference  which  sides  of  the  plates 
face  each  other.  Obviously,  then,  the  con- 
necting lines  of  force  must  start  outwards 
from  the  active  sides  and  turn  round  in  the 
liquid.  If  this  same  experiment  be  made  in 
the  large  vessel,  increase  of  distance  is  loss 
important  than  in  the  first  case.  A  point  is 
soon  reached,  particularly  if  the  wire  resist- 
ance is  relatively  large,  where  it  matters 
little  wliioh  sides  face  each  other. 

9.  Now  let  us  connect  two  copper  plates 
in  a  solution  of  copper  sulphate  as  a  decom- 
position cell,  and  we  can  trace  exactiy  the 
same  state  of  affairs.  But  we  can  do  more : 
we  can  trace  the  path  taken  by  the  lines  of 
force.  Let  us  mount  two  copper  wires, 
varnished  except  at  the  ends,  say,  an  inch 
apart,  and  connect  them  to  a  sensitive 
galvanometer.  We  can  now  pick  up  the 
current  in  the  liquid,  and  the  strength  of 
the  current  in  different  parts  will  measure 
the  density  of  the  lines  of  force  in  each 
separate  part,  which  can  be  shown  as  curves. 

10.  Let  us  now  take  a  sheet  of  paper 
covered  with  gold  leaf,  and  lead  a  current 
into  it  by  means  of  two  weights  placed  upon 
the  middle  line  some  distance  from  the  edges. 
IIow  does  the  current  distribute  itself  ?  Our 
copper  wires  placed  here  and  there  will  tell 
us,  and  they  will  give  us  curves  similar  to 
those  of  the  liquid,  modified  by  the  conditions 


of  a  limit  to  a  mere  plane,  which,  however, 
may  be  regarded  as  corresponding  to  a  hori- 
zontal section  of  the  mass  of  liqmd. 

11.  But  the  diagrams  thus  produced  are 
quite  familiar.  They  are  identical  with  those 
produced  by  iron  filings  sprinkled  on  a  sheet 
of  glass,  over  two  magnetic  poles.  They 
prove,  then,  that  in  electricity  and  in  mag- 
netism there  is  a  definite  linear  connection, 
but  that  these  lines  are  not  direct,  but  develop 
themselves  in  the  whole  of  the  available 
matter  in  proportion  to  the  conductance  or 
permeance  of  Uie  several  paths,  or  '*  inversely 
as  the  resistance." 

12.  ^e  function  of  the  earth-plates  is 
precisely  that  of  the  plates  of  either  of 
these  cells;  but  the  imagination  of  many 
fails  because  of  the  distances  involved.  An 
eartii-plate  in  Australia  may  be  related  to 
one  in  London.  How  is  it  possible,  say  the 
weak  in  faith,  to  imaeine  that  it  is  the 
' '  same  current "  which  leaves  one  and  enters 
the  other  P  Well,  we  do  not  know  what  the 
same  current  Ineans ;  current  is  not  a  thing, 
(§  4),  but  an  action  manifested  in  the 
circmt.  There  are  lines  of  force  connecting 
our  two  plates,  and  energy  passes  from  one 
to  the  other.  But  what  is  distance  ?  London 
and  Melbourne;  why,  we  know  that 
electricity  travels  that  distance  in  one  twenty- 
third  part  of  a  second.  What  is  its  path? 
Just  that  of  the  current  in  the  vessel 
(§  7).  It  has  the  whole  bulk  of  the  earth  to 
choose  from,  and  all  its  moisture  to  travel 
by,  and  therefore,  after  a  certain  distance, 
increased  distance  produces  scarcely  any  in- 
crease in  the  resistance,  merelv  because  the 
available  circuit  increases  in  oreadth  as  it 
increases  in  length,  and  one  compensates  for 
the  other. 

13.  But  it  does  not  follow  that  the  path  is 
thus  direct  where  many  different  sets  of 
earth- plates  are  in  action.  Q[0  back  to  our 
gold  leaf  ''earth,"  and  connect  additional 
circuits  to  it :  it  will  be  found  now  that  the 
curves  and  lines  are  altered.  They  will  still 
be  dosed  lines,  but  the  different  circuits  will 
now  blend  into  each  other  in  such  manner  as 
tends  to  facUitate  the  completion  of  each 
separate  external  circuit.  The  same  can  be 
seen  with  magnets  and  filings. 

14.  But  it  may  be  objected,  that  it  is  not 
shown  that  the  earth-pfates  do  really  corre- 
spond to  ihoae  in  a  decomposition  cell,  and 
tnat  similar  lines  are  really  produced  in  the 
earth.  As  to  the  last,  we  may  refer  to  Mr. 
Lynch's  experiment,  p.  223;  he  actually 
found  them  in  the  pond,  and  §  8  explains 
why  he  found  them  behind  the  plates  as  well 
as  in  front.  Others  also  have  intercepted 
t^m  in  actual  earth  circuits.  The  fact, 
well-known  in  telegraphy,  that  there  are 
places  where  ''  eaith  cannot  be  made, 
proves  that  the  plates  correspond  exactiy  to 
mose  in  a  decomposition  cell.  Such  places 
are  really  insulated  from  the  whole  earth, 
not  in  an  electrical  sense  (the  surface  re- 
mains), but  by  a  bed  of  dry  rock  or  clay, 
which  cuts  on  tlie  connection  to  the  mass  of 
moisture  in  the  earth. 

15.  Bat  let  us  go  to  experiment.  Let  us 
put  our  plates,  of  either  ceils,  in  two  separate 
vessels  connected  together  by  a  tube  contain- 
ing liquid,  or  even  by  a  moistened  string ; 
current  stiU  passes,  and  this  can  be  proved. 
We  need  only  wind  our  moist  string  or  tube 
upon  a  frame,  and  also  an  equal  length  of 
the  wire  upon  a  similar  frame,  and  we  find 
they  act  exactly  alike  upon  a  magnetic 
needle,  or  equally  magnetise  a  piece  of  iron. 
The  only  difference  is  that  the  direction  of 
the  action  is  reversed,  proving  that  an  exactiy 
equal  current  or  action,  always  in  one  direc- 
tion, is  traversing  the  whole  circuit.  No 
matter  how  large  the  two  vessels,  they  have 
no  action  whatever  as  reservoirs.  It  is  the 
conductance  of  the  liquid  path  connecting 
them,  the  capacity  for  forming  lines  of  force 
between  tiie  two  plates,  which  controls  the  re- 
sulting current.  Nor  does  it  matter  whether 
this  limited  liquid  connection  is  placed  be- 
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tween  Uia  copper  and  zinc  pUtea  of  the 
battery,  or  the  copper  plates  ol  the  decompo- 
sition (mU. 

16.  This  applies  also  to  the  earth  plates. 
They  usually  coireepond  to  those  of  the 
deoompositioii  cell;  but  ve  caa  make  them 
eerva  as  the  battery  plates,  cause  them  to 
set  up  the  cmrent  in  the  wire,  though  only 
with  the  E.M.F.  of  one  cell.  Let  ua  have  a 
pair  of  copper  earth-plates,  A  and  B,  at 
some  distance,  as  usual ;  if  no  battery  ia  at 
vork,  no  current  passes,  except  where  there 
ate  earth  oorrentB  naturally  produced,  aa  is 
oommonly  the  case ;  but  where  these  exist 
they  can  be  neutralised  by  an  opposing 
E.M.f.,  and,  at  any  rate,  we  must  leave 
Uiem  out  of  consideration  for  present  pur~ 
poses,  and  assume  that  the  plates  are 
neutral* 

17.  Let  tu  have  a  zinc  plate  Z  in  the 
earth  neat  B ;  now  it  we  use  thia  instead  of 
B.  a  current  at  once  traverses  the  wire. 
This,  then,  is  the  exact  analogue  of  $  lo ; 
the  moisture  of  the  earth  between  A  and  Z 
oorreBponda  to  the  tube  connecting  the  two 
vessels;  or  more  correctly  still,  we  have  the 
conditaons  of  J  6,  the  two  metals  placed  in 
one  large  vessel.  Here,  then,  the  "  reser- 
voir hypotheaiB "  drops  to  pieces  like  the 
equally  imaginary  Flving  Dutchman  of  the 
old  legend  whan  tne  redeeming  visitoi 
reachea  it.  The  infinite  reservoir,  the  eartb 
at  zero  potential,  cannot,  of  its  free  will, 
initiate  a  current,  and  if  we  invent  a  hypo- 
thesis to  e>ve  it  that  power,  that  would  fai^ 
to  account  for  the  current  in  the  wire  being 
just  that  due  to  the  action  of  copper  and  zinc 
m  a  liquid. 

18.  Bat  this  is  not  all.  We  can  vary  the 
BotingE.M.F. juataawedoinourcells;  bul 
we  can  do  so  only  wi  thin  the  limits  of  oni 
tdl,  because  we  are  using  only  one  cell,  whicli 
is  the  earth  between  the  plates.  Within  thai 
limit  we  can  do  just  what  we  can  in  a  half  ■ 
pint  vessel:  wecangetthee9eotof  a  DanieU 
by  sutTOonding  the  plate  A  with  sulphate  oi 
copper.  We  may  make  A  a  mass  of  oarbon, 
ana  with  nitric  add  we  can  get  the  effect  oJ 
a  Bunsen  cell.  Having  done  any  of  these, 
we  can  place  another  ordinary  cell  of  Utc 
same  kind  in  the  circuit,  and  get  the  eSect  ol 
two  cells  on  the  line,  or,  by  opposing  them, 
stop  the  current.  If,  then,  we  can  prove 
Quit  in  nature's  working  the  intervening 
eaitii  acta  in  every  respect  as  a  vessel  ol 
conducting  liquid  would,  is  it  not  a  pun 
evasion  of  the  truth  to  invent  an  imaginary 
action,  of  which  no  sort  of  esperimentai 
evidence  can  be  produced  ? 

19.  The  real  facts  of  earth-plates  are  oui 

Plainest  evidence  that  much  of  what  ii 
ra^ht  as  electrical  science  is  a  "  cunninslj 
devised  fable"- — though  it  may  aerve  wi 
purposes  of  calculation.  They  are  quiti 
simple  when  we  recognise  that  it  ia  no' 
dedridty  we  have  to  consider,  but  energy 
that  electricity  is  not  a  thing,  a  fluid,  or  ai 
ether,  but  stresses  transmitting  energy  ii 
paths  constituted  of  the  molecules  of  matter 
Then  we  find  that  many  of  the  ternu  used  b 
represent  the  causes  of  phenomena  an 
nothing  more  than  symbols  ol  the  pheoomeni 
themselves.  Such  is  the  case  with  the  "zen 
potential"  of  the  earth,  while  the  "teser 
voir"  notion  expressed  apparent  facta,  and  i 
pretence  to  explain  them  before  they  wer 
luUy  known. 

PKACTIOAL    MICB08C0PT   FOB 
8TBDEHT8.-XXXIII. 

By  FaiDSBiCE   Davis,  B.Sc,   Associate  ol  th 

Pharmaceutical  Society,  &c 

Bacteria. —No.  II. 

IK  dealing  with  the  phenomena  of  the  life 
history  at  baatetia,  ne  cannot  enter  int 
detail  with  leapect  to  the  varioQi  diaeaeei 
because  snch  a  ivark  would  be  scitable  to  th 
student  of  meificine  only,  and  as  these  srtiolc 
sre  intended  fo^  the  general  student,  we  sha] 
oonfine  the  Teg,^^'  lo  the  pointa  of  greatee 


iterest  to  them.  In  the  ditsaae  known  ae 
aberoaloBis,  or  tubercular  oonsamption,  wa 
ave  a  bacillus  of  marked  Dharooters,  and  In 
he  spntam  of  patients  afSietad  with  this 
isease  we  may  find  the  bacilli  present  in  im- 
lense  numbers.  It  is  now,  therefore,  a  reoi^- 
iaid  faot  that  ooDSUmption  is  "  oatbhing  " — 
hat  i*  by  breathing  the  azhalations  from  the 
mga  of  a  oonsomptlve  person  we  may  oni- 
elvM  develop  the  dieaase,  if  our  own  longs 
orm  a  suitable  nidus  for  the  baoilli. 

This  is  not  all ;  for  it  has  been  prover  beyond 
□nbt  that  fowls  eating  the  sputa  of  con- 
umptive  patients  have  themselves  developed 
he  diBeaas,  and  died  with  all  the  characteristic 
ymptoms.  It  has  also  been  proven,  with  no 
hadow  of  doubt,  that  consumptive  mothers 
reqnently  impart  to  their  little  ones  the 
iisease  by  way  of  their  milk  ;  this  is  not 
inly  true  of  hninaa  belnge,  bat  exists  in  the 
owei  olassea  of  the  Mammalian  division,  aa, 
or  instance,  in  that  of  the  cow  ;  and  not  only 
voold  the  milk  of  tha  cow  containiug  tubercle 
Mcilli  impart  tha  dieeaae  te  its  own  offsprinv, 
>ut  any  unman  being  partaking  of  the  milk 
^rom  snch  a  cow  may  develop  the  diseaaa 
olely  from  this  oaose.  It  behoves  ns,  therefore, 
a  be  caiefa[  as  to  the  source  of  the  milk  which 
ve  oonaume,  and  thia  ehould  be  mors  especiaily 
ooked  to  in  the  case  of  infants.  ' 

An  easy  method  ot  distinguishing  the  tulier- 
miar  bacilli  in  milk  may  be  given  in  a  few 
ROrda  ;  Place  a  sample  of  the  milk  to  be 
izamiued  in  a  glass  "  separator,"  whioh  may 
Qe  purohaaed  at  any  chemioal  apparatos  shop, 
permit  it  to  stand  for  at  leaat  21  honrs,  than 
jtaw  off  by  the  lower  tap  the  sediment,  which 
wlU  have  separated  ;  plaoa  a  drop  or  two  upou  a 
illde  by  means  ot  a  pipette,  and  after  oarefnlly 
irjing  examine  with  a  i^in.  objective. 

The  student  may  bring  out  the  characters 
very  diatUtctly  by  Uie  following  prooess,  known 
u  Ue  Seelaen  method  :  The  aeotlon  of  tnber- 
onlar  tissne  is  soaked  tor  a  short  time  in  a 
Mtution  prepared  by  taking  one  part  of  f  uohsin, 
ten  parts  ot  absolute  alcohol,  and  one  hnndred 
parts  of  an  aqaeoaa  five  per  cent,  solution  of 
pore  phenio  acid  ;  drain  oS  the  ezoasa  of  fluid 
From  the  section,  soak  for  five  minutes  in  abso- 
late  alcohol,  dr^n  away  the  excess  of  aloohol, 
then  soak  in  a  25  per  cent,  solution  of  sul- 
phuric, nitric,  or  hydioolUoric  acid.  Again 
loak  or  wash  the  section  In  aboolute  aloohol, 
and  afterwards  In  solution  ot  oarbonate  of 
lithium,  atain  by  Immenion  in  an  aqueous 
lolntion  of  methjline  blue,  clear  the  eeation 
with  oil  of  cloves,  and  mount  in  Canada 
balsam.  A  eeotion  of  tubercalar  long  tissue  or 
the  Bpntnm  of  consumptives  treated  in  this 
manner  forma  a  beaatif  ol  and  instructive  slide, 
showing  the  baoilli  to  perfection.  The  aqaeoaa 
solution  ot  methylene  blue  may  be  prepared  by 
adding  a  few  drops  of  a  saturated  aleobol  eolu- 
tion  to  water.  The  eeotion  or  sputum  ie  merely 
soaked  in  thia  fluid  nntil  stained  the  required 
colour.  It  may  be  well  to  mention,  however, 
in  the  case  of  spatnm  it  will  be  found  neces- 
sary to  dry  it ',  this  ia  eaeily  aooomplished  by 
placing  upon  an  ordinary  gtaaa  alip,  and  holding 
a  few  inchea  above  the  flame  of  a  spirit-lamp, 
finally  heating  it  suf&ciently  to  ooagulate  the 
albnmen  ;  this  takes  place  at  a  temperature  ot 
about  200°  F.  It  may  interest  the  student  to 
know  that  the  fluid  with  which  Kcoh  inoonlatei 
his  patients  is  a  glycerine  extract  of  the  tuber- 
cuK  bacilli.  We  have  thus  briefly  acanned  the 
apparent  primary  cause  of  tuberculosis  out 
attention  must,  therefore,  now  be  tamed  to  the 
consideration  of  the  cholera  bacillus. 

The  oholera  baoiilus  appeacv  to  be  the  cause 
of  the  disease  to  whioh  medical  men  have  given 
the  appeilaticn  of  oholera.  To  solentiflc  men 
it  ia  known  aa  the  comma  baoillua,  owing  to  iti 
peculiar  ehape  ;  however,  it  certain  onltaroa  an 
made  we  can  obtain  the  baoilli  aa  a  continued 
wavy  line.  The  comma  bacillus,  anlike  manj 
other  bacilli,  cannot  exist  in  the  prasenoe  of  an 
acid  ;  this  fact  is  taken  advantage  of  in  medical 
science  by  admiaisteriag  to  cholera  patients  acid 
medioIneB  in  repeated  doses,  thus  eventusllj 
preventing  the  growth  of  these  parasites.  The 
atadfnt  will  notice  I  have  called  these  baoill: 
parasites  ;  such,  indeed,  is  actually  tha  caee 
They  are  purely  parasitic  ;  bet — shall  I  ea] 
nnfortanatelj  I — of  a  virulent  pathogenic  oha 
racter.  They  have,  however,  never  been  fount: 
in  any  other  part  of  the  human  body  than  thi 
stomach  and  intestines ;  they  are  never  fount 
in:the  blood,  liver,  or  any  other  organ,  aa  sc 


Frequently  the  case  with  other  bacilli.  Tb» 
itnoent  will  probably  remember  that  patients 
inffering  with  oholera  pass  a  large  qnantity  ot 
TiBcal  matter  known  as  "  rice-stool,  this  teno. 
laving  been  applied  to  itfrem  the  leaemblane^ 
ivhich  it  haa  to  ordinaij  rice-water.  Now  it; 
mn  SBsUy  be  nnderstoDd  that  thia  rlce-atool, 
lowing  by  accident  from  the  drains  into  tliQ 


Bodffli  ot  ObolMa  > 


for  hnman  consomption,  and  yet  this  Is  ihs 
way  more  frequently  than  not  that  the 
disease  is  spread.  Surely  the  bygieniat,  sani- 
tarian, and  medical  officer  of  health  ahonll 
be  more  alive  tc  thia  faot,  and  prevent 
by  every  available  meona  the  spread  ot  to 
terrible  a  acourge.  Diainfectanta  are  of  lilUe 
service ;  nothing  short  of  burning  the  whole  ot 
the  dejecta  tram  cholera  patients  shonld  be 
relied  on.  We  have  had  severe  epidemics  ot 
thiad"  -       .      -  . 

another.    It  Is  as  well,  therefore,  to  know  e( 
thing   of    the   precautionary    and    preventiw 
methods.    To    examine     this    baoillo*    eatiB 
faotorlly,    the    student    may   dry,   stain, 
mount,  as  previonaly  described,  when  treat 
the  baolllos  of  tuberculosis ;  or  a  .much  bett^= 
method  ia  to  place  a  little  of  the  mucoue-iil^^ 
dejecta  or  rice-atool  npon  a  slip  ;  partially  d^=- 
It,  and  then  stain  with  an  aqneons,  verydilu'V 


Badm  of  TnbercDioda  x  1,000. 
(Fcimd  in  tobercmlar  conaomption.) 

solatjon  of  methyl,  blue  or  violet  ;  press  doi^ 
the  oover-glaas,  and  examine  with  the  on, 
twelfth  oil  immereion  objective.  It  will  M 
fcnnd  the  baoilli  have  taken  the  stain  ve^ 
slightly  indeed,  and  very  often  by  thia  treaM 
ment  are  etill  active.  The  spiral  and  wave-lilV 
movemanta  of  these  organisms  may,  therefor  ' 
in  this  way  be  observed. 
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Ohaptsr  X3t  VIII.— The  Jnraaaic  System. 
.  T~kEBlVATION.  The  name  ot  the  lyslensr^ 
\J  next  above  the  Trias  is  taken  froo^ 
Mount  Jura,  the  range  whioh  lies  between^ 
France  and  Switzerland,  to  the  south  ot  thetf 
Vceges  Mountains.  The  name  is  of  course-' 
given  to  the  nyetem  beoanse  its  rocks  are  fonnd  " 
especially  welt  developed  in  this  particular ' 
range.  When  we  come  to  consider  the  corn- 
poeition  of  the  system  we  phall  find  it  presents 
two  well-marked  formations — the  Lias  below 
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<w,   Tbii  is  Kn  extretas   e 


ahoir  tbe 

of  the 

Um 
tha 


Ibif  On  ganmlprinoiplN  it  would 
■MM  am  not  WDtl^  working  lUdaa— I 
a«r  «•  Bat  lUdM  that  movs  andac  tlu 


momHt  ot  mtting  tha  gaidiiig-mthoaa  iril 
MMn—Me  Unttti  or  <1om  togstliar,  and  ii  one  of 
•inatagaa  claiiMd  foe  the  ilngte  T-Eolde  o*ec 
lit  bad.  Adnittliig  the  advantaga  at  brWing 
fddnc  lartaoM  for  a  ilide  doae  togetbei,  tha 
laMtioD  Bar  ba  aiked,  Wh;  la  not  the  plan  aog- 
lartad  in  Hm  fonur  artiola  for  snldlng  a  aharpar 

_._™. »,_.t  ■jpffithawrongdirec- 

it  would  ba ;  but  Uia 
^  lUdea-that  ia  toaa;^, 

„ reondectheitralnof  ths 

tIL  aaA  tha  wear  ia  ituigniflouit,  and,  bendes,  a 
dw  ISim.  batwoan  goidlug  anifaoea  and.  ISiu.  long 
kto  baltartbaa  one  Uin.  batwoan  and  2lia.  long, 
«UAb  aalT  <rb»t  waa  angraMd  tor  theahapei 

kBM, 

fliiii^ilia  hif,  ■  changa  in  anoh  of  the  preaent 
iwhliin  taola  at  hara  liidM  raided  on  tlie  plan  of 
kt  riUaa  to  Utbea,  Bloha^  lida  planar,  &•>., 
^^•«'"1[  tha  foiding  anrtaoaa  aaarar  together 
■DtldCa aMti  a dian|p  aa  to  make  both  gnOea  at 
"  thia  be  done,  or  when 
■  opened  for  oonndeia- 

, J  the  beat  point  to  apply 

igpowecF 
— H  dde  planar  ia  a  good  exampla 
"—At;  aae  Fig. 3.    U  tba  gnidi  „ 
fbi  together,  m  at  ab,  uid  the 
_  uiad  in  the  podtioD  a>  ahowi 

•■taaaantlMt  both  tha  raaiataooaot  tha  out 
OifiWiMontlwalldeiareontbaaamaaideot  the 
Uriajl  poww,  the  two  oxartlng  a  twiatlng  torca  on 
>a<aa  TT  awMh  araatar  than  if  theacrevwsa 
IhMiM  ahowa  ia  Fig.  7. 

i»  wHl  ba  mm.  the  frictional  reiiatanoe  of  tht 
Ma  ia  ODa  aUo  of  fiia  driving  aorew,  and  the 
MMaMM^Ntoatlw other;  haoce.itthe 
bMiaa  wmt  ogaatut,  and  eaoh  a  consti 


nons  of  thaae  thinga  are  poaaibLe,  and  ^ 


'era  ther. 


Hence,  while  it  ii  a  move  in  tha  right  diraoCion  to 
got  the  driving  powar  between  the  guida*  and  work, 

jodiimeiit  ia  neoeuirj  not  to  OTerdo  it.  I  bare 

the  Rioharda  plaoer  aa^  illoatiation,  bat  ~  ' 


To  r 


as  poaaible,  tbe  amount  of  wearing  Bortaoe, 
times  ita  form  (that  is,  whetbsr  long  or  narrow  or 
wide  and  short),  and  ita  pomtion,  all  need  eon- 
mderation.  Take  tha  croaahaad  of  on  engine  when 
the  preMorB  remaina  central,  so  for  aa  eaay  running 
ia  conoamed,  it  would  make  no  diSerenoa  whether 
wide  and  short,  or  narrow  and  long;  botissauUl 
engiuea,  at  least,  when  the  length  of  eroMbead 
approaobes  the  atroke  of  the  engine,  long  narrow 
Burfacea  would  be  beat,  provided  the  guides  are 
short  enough.  To  lengthen  the  slide  is  of  bnt  tittle 
use,  noleiHi  tha  guides  ore  shortened  as  well.  In 
locating  the  position  or  direction  of  wearing  sur- 
faces, at  right  angles  to  the  direction  ol  stnun 


that,  tc 


0  deviate  fi 


t  shake  whaa  looseaeaa  has  resulted 

„.    The  wearing  aurfocea  of  the  V's  for 

slide-rest  in  a  Utbe  ore  not  at  right  angles  with  the 
atrain  or  presanre,  bat  no  lost  motion  molts  from 


In  BQoh  a  m 


B  best  resnlta  oan  he  obtained 


both  length  and  width  of 
s  oone  m  a  proper  way.  Simply 
.  __  both  direotions  long  aims  from  an 
ordinary  ilide-reat  ia  of  no  avul — in  fact,  worse  than 
useless,  and  for  this  reason  :  Aaanrae  the  arma  to  be 
long  enough  and  frail  enough  Co  spring,  when  the 
lathe  is  used  tor  heavy  cuta  the  oantie  of  the  rest 
would  spring  down  and  the  ends  up,  so  that,  instead 
of  a  long  bearing,  it  would  become  a  short  one. 


wearing  awnv  in  the  centre ;  then  when  light  outs 
were  taken  the  rest  would  bear  at  tha  enda,  and 
chatter  wonld  be  Uie  raault.  AloDgrilde-raatmnat 
be  very  rigid  in  tha  vertioal  direotioa,  and  eaattng 
tha  ipion  m  tbe  aama  piece  ia  a  good  way  to  mtka 

Aaonillnatrationof  the  point  that  asmoIleiiMnge 
will  sometimea  make  a  large  di&srenoa  in  ttia  raaolt 
(see  Figs.  S  and  9),  which  give  twO  very  oommon 
form*  used  tor  the  crosa-didea  of  Uthet ;  aadk  ia 
repraaanted  as  carrying  a  boring  tool,  with  the 
OMumptioD  that  tha  strain  is  in  the  diraotion  indi- 
cated by  the  arrow.  Assume  the  gib  in  each  oaae 
to  ba  looae,  the  strain  will  tend  to  force  the  two 
bearings  a  and  b  in  contact,  and  to  rotate  each 
upper  pieoe  around  the  oamtre  s.  It  will  be 
obaervad  tiiat 

is     TBT] 

at/i, 

aim  IS  longer  ana  uia  overnoug  is  mare 
safe  to  assume  that,  under  the  oonditiona  indicatod, 
a  lathe  mode  like  Fig.  8  might  chatter  in  boring 
holes,  when  one  made  like  Fig.  9  would  not.  Thia 
is  not  given  as  a  criticism  on  lathe  ahdes,  nor  aa  an 
'  in  that  one  Way  is  right  Aod  Che  other 
aiam^  qf  reel 


wrong,  but  simply  oa  mu  um 
little  thinking  may  bring  out. 
"*       lOtolG  idic 


Fias.  10  tt 
it  gibhing  si 


tathata 
IB  and  methods 


._ .  .        ;  the  sharp  an£lai  . 

raondad,  the  aonle  oomera  chamfered  off,  and  Uia 
screw  one  aide  ot  tha  centre,  or  so  a  line  at  right 
angles  with  the  wearing  snrfaoe  and  central  wiit 
atnke  the  centre  of  screw-point. 

Fig.  II  show*  a  common  form  when  the  ^  ia 
a  wedge,  and  wear  ia  compensated  for  by  moving  it 
endwiae.  As  usually  made,  these  gibs  weaken  the 
guides  more  than  neceaaary,  aa  the  form  shown  in 
Fig.  12  gives  the  proper  bearing  to  gib,  and  iMvea 
the  caating  ebon  gar. 

Fig,  13,  Warner  and  Swaaay')  gib,  i«  simple  and 
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Tieid.    It  bu  tba  merit  of  not  betonRing  to  tbe  SPTWITPTP        HVHTQ  larger  Boperfi^ial  area  than  ttt  %aj  previous 

ti«-np-tod»jnna-letont-t<,-m<.m.w»tt;  bnti.  BOIbJ!*  llf  111        KJSWO.  ^^^^_ 

oi«tli»t»goodDntil  it  weus  too  looM,  and  Ui.n                                   ■■•  The  gold  medal  of  the  Lmneaa  Sooietj  hai 

SSawhln"  &ld^.|rb1Ji;°«;f™i*tb;  T^m^Ed^ur,!.   Circular,  No.  27. -e  lewa  b.,n  aw.rfed  W  Dr    Alf«d  Ra,«=l  W»11^, 

iointata  «id  lo  tranrien  tba  lupport  to  *  whiob  -T      that  Denoing'a  oomat  is  (lowly  deotew  F.L.S.,  F.Z.3.,    lor    hii    oontnbntiooa    tj   the 

bnotaigood.  iag  in  brightnoBB  aocording  to  Dr.  Schorr,  who  literatnio    ot    loology.      Hia    "Narrative   at 

Fig.  H,  OiJea  Qnbam'a  form,  bai  itt  aosiea  u  bae  oalonUtod  tha  following  elements  :—T  May  Travela  on  the  Amaion  and  Rio  Negro,      ■■  Tbe 

46°;  tba  gib  takaa  up  wear  by  being  moved  eod-  1I'22013M.  T,  Berlin;  tt  ••  Q  129M8' 34  4",  Q  Malay  Archipelago,"    "The  Oeographtcal  Du- 

wi»,  ii  rigid  and  nmple.  253°  25'   *1-16".   i  89°  4-2'  *13".    The   poaition  triSntion   of    Animala,"    "Tropical   Satnre," 

Fie.  16,  mylikaBament  indUilsa'eiliBpeTTaiD,  an   May    23     Berlin   midniirht    will   be  EA  "  Eeeaja  on  Natnral  Sfteotion,"  "  laland  Lite," 

'^,    "^J^^A^ ■i^"'^^\v  1' """"''«"  4h.6m  3T«,'n.  Dio.  50°  SsV /the  brightneoB  and  "  Darwioiam  :  an  EipoiitioQ  of  the  Thearj 

anal  npwM^  and  eidewayi,  the  gib  would  not  j      j,^  ^^^                                             »  o(   SMa»l   Seieotion,"   and  hia  many  papers 

ta  op  «o«»t  by  refitting.         .       .        ,      ..  „            ^          ,    v,.         -       ..      ..         ,  contributed  to  aoientiEo  poriodioala,  have  long 

Tig.  18,  ahapar  ihda  with  Amutiong'a  gib-a  The  constant  of  abberration  baa  been  detar-  ,;„™  „\,~bA    him    i„    .hT   fommnU   mnk  nf 

i«fto™;tl.<w«r  taken  np  like  W.rnS;.jd  mined  tamporarily  by  Prof.  0.  C.  Comatook,  o(  orirLnal^keracd  ohiloaoo"^^^^ 

Siraa«'a,by«raptogawa,theBib  .^t;  wiUitM,  the  Liok  ObMr»t;;ry  by  a  modifioation  of  ihe  ™1^v     Tho  m^al  willU  chanted  ."tS 

Fig.  17  ihDwi  ft  form  foi  onMlwftd  uid  ilida  for  ""^""^oa  constant  20  iU  ±  HIT  .  the  24th  init. 

SfflitfSL"S^r™°JlS"S."»!Si;;S  S-l"-  «i.™'  J    a«»o..inj    inb,ighln,«  it.l.o.ntn,«llos  oltho  AnlbropolosioJ 

!SiEKS£?lh?iS?SrZS&.^;ra?.'S  »th.ri.piaij.      Onlh.29thB,rlmniMniBht  Io«ltllte.  Prol.  E.  K  Dongl..  nui  .  pnpoi  on 

po^Ue.    lie  TCrtieal  poaltlon  of  tha  apindla  ii  '>'*"*'  brigbtnaaa  42.  illnatrated  in   the  ideographio    oharantera  of 

maintained  ^th;  npwr  guide,  and  the  two  gib.  Winnecke'a  comet  on  May  29  Berlin  midnight  *?,«'''  langnaBB,    Theae  oharirctett  were  origin- 

giTaanadJubnntthatpermltaot  maintalnlDgtba  will  be  in  the  position  R  A.  lOh  55m   -50  13s   •  "Hj   P">tnrB.writinge,  or  hiaroglyphios  ;    and 

BsiDdlapKfeotly  vaitica]— an  enential  feature  in  a    v   r>„    iv  ti^.v- .  i..:.i.. %        '' j  they  illnstiate  the  ideaa  attached  to  the  thinu 

™hi«o.  »**«.«,.  .itS'ilS  "dntiitSff",",'  "  .hlohth.,  „,„..«..  So„™gn,t.r„.n.pl, 
,  ■"  IB  indicated  by  part*  which  signify  'ruler  of 
Dr.  Hnggins  leotared  on  the  new,  ot  tempD-  himself  ;  "    a    kingdom    by    "  men  and  armt 

„               ,,„              u    L  J  '     n  fj,  star  ia  Auriga  last  Friday  at  the  Royal  within  a  frontier,"    The  ideographs  atao  ahov- 

nil^Ill'^.HJ^T^'SJ' r^'^^in""'  iMtitotion,  and  in   the  oonrae  of  hia  remarks,  the  idsaa  connected  with  men  and  women,  thsir 

girri^*'pUr<l"SSrre'T-ho'r^%t:?::  jitergivingahietoryofitsdi^very.he  stated  virtoes  and  failings,  with  marriage   the  gods,, 

wil^e*  from  mtaring.    Prom  early  limee  tba  lime-  Greenwich  photographic  oaryeBhow«d  objeota  tf  natnre,  and  the  life  of  the  Chinese  in- 

tree  was  sacrsd  to  Yenus  among  the  Qreeke,  as  it  '^  increase  of  brightness  after  disooTery,  then  general. 

was  to  Lada  among  the  Stavoniani.    Tfiii,  itiaaaid,  a  period  of  variation  (of  increase  and  decrease).  Dr.  Klsin,  F.B.S.,  has   for  some   time  paat 

was  due  to  italMfea  being  of  the  shape  ot  a  heart,  and  then  a  rapid  deolin  e,  until  on  April  2G  the  been  making  Inqoiriea  into  the  etiologj  and 

BvdrBoUaria   Aold   In  thm   TrBatmnnt   f,r  ""^  ""■  *■"''  "'  **•*  ^^"*  ™'^'     ^'-  Hoggins  pathology  ot  grouee  disease,  fowl  enteritis,  and 

TSSni!^:  Al^wi^  ^Ung  ta^S?wi.v  "^""^  *"'.'*  l"""!"  ">«  speotroscopio  appear-  other  diseases    alFeoting    birds.     The    result.,. 

Zntartiif,  meoUona  tbat  io  varionskindt  of  vomit-  ""^     °'     "*      ""''      '°^     snggested     that  which  will  bo  of  interest  to  the  sportsman  and 

ing  h«  bM  found  great  benefit  from  small  and  fre-  perhaps  the   theory  put  forward  by  Klinker-  naturalist,  ai  well  as  to  the  physiologist,  will  b» 

qoeot  doiSi  ot  hj^rodilorio  atdd,  wall  diluted,  ot  '"^^     ^^°     J^"'     'SOi     and    subsegnentl;  recorded  in  a  volame  about  to  be  pabliahed  bf 

eonrsa.    In  one  oaa*  of  tha  vomiting  at  pr«^ancy,  supported  by  Wilsing,  might  aocoant  for  the  Messrs.  Maomillan  and  Co. 

when  nana  ol  tha  ordinaiT  remedies  bad  any  effect,  sudden  ontbnrst  and  eqoally  sadden  decraaaeot  „          ,  t   i'   nr-  •             -j     ^    *  n.    t».'i 

hjdioehlorio  add  proved  suooeattol,  tboogh  it  bad  light.     It  is  supposed  that  two  bodies  travelling  ^  J™.^"'  "^ '  ^-  *'™^;  P««"i?'>t  ot  "^  ?*"'»• 

to  be  riven  for  a  fortnight  before  it  anliraly  arreted  in  opposite  dirooliona  at  hnndrede  ot  miles  per  dolphia  Aoademj  of  Soieacea,  has  gnven  a  han- 

tte^atoait    In  more  thim  ten  eyas  <rf  cholera  seoondmightpasssnfflcientljolosetosetuptidal  ^™*  thousand  dollars   for  the  erection  of  a 

"°*^~'^»'K''SL!r'™^'''^r^''""  ^^  disturbances^  deformations,  producing  suf-  ^n*"™.  '?.   *^.  P'""™'*^  "'  P™"^^"™'^ 

was   given    with    good    resolts.     Agsm,    where  n„!o„n.   „„.►   „»,.„„„   „»  „L^Jr™  .„  i,  ■  to  contain  tha  Wister  and  Horner  mnseum  ot 

Toni&.  was  dne  to\cQte  dyspepei.  f^m  Errors  in  fSl.  fn^^nn.  ™n?^..  If^tl-  Wf      1        ^^  "uman  and  comparative  anatomy,  and  has  alM. 

diatanSwharaitooeunsdin'ths^ni^otinflnenz,,  '^"/^"i^T,  i'f^S^f"  "4'?^  ^S^' ''''''u  endowed  a  cnraMrship  with  3,000doh.  a  yesr, 

•Mdat  l»v«t,  or  other  oontagbjDS  diseases,  the  same  of  matter  in  the  interior.     Both  bodies  woa Id  ,         ,                           f    .noou^n,     oripinJ 

»ma^pK.v^equaUyefflcSdotia.-rA«Z<m«(.  thus  give  a  greatiy  iocieased  amount  of  light,  t^'J"^     >""P°''     "'    enoouragtog     ongmal 

^^..      «...    ^^_    .j.v     ■          ,   =      .,  both  would  have  on  the  eiterior  abnormal  areas  ™"~r°''- 

toltation  aold.-One  ^  ths  journals  devoted  ^f   g^ge,    ,t     different    temperatttres    giving  D(.  ThomwAroher  Hirst,  the  eminent  mathe- 

lL^J™d;^'«-"L'?i'„1.S',Il^S^t   f«°^'  '®'«™'   phenomena,   yet  each   would   in  tht  matloiao,  whose  mathematical  library  is  one  of 

HMNt  perfect  as  weU  aa  admiralJeTmiUtions  is  ob-  Pa^^nB  one   another,    the    whole   oommodon  has  left  all  his  mathomatioal   works   to  ths 

tt^Jt  ^   th«  following   process:— 100   parts  by  wonld  gradually  subside,  though  with  initial  London  Mathematioal  Society.    Dr.  Devas,th» 

wal^t  are  taken  of  pnia  ooppar,  U  parts  of  tin  or  floctnations,  simply  beoante  it  is  only  a  com-  Qarman    sohoUr,    ia     making     the    necessary 

dno,  3   of   magneda,   66  ot  salammaniac,  18  ot  motion  and  not  a  real  addition  to  the  heat  of  Mtection.    The  moat  valuable  of  all  the  many 

qnlekUme, and e of oreamot  tartar.    TheeoppariB  either  body.  hundred    works    oonsista   of    a   seriei    of    TO 

Bdtad,  and  to  this  are  snocaadvaly  and  radually  Tk.  n.tn.v,   i..„«i.i-!«„  _     i    .i.-      „     ■  volamee,    embodying    "Crelle's    Journal,"   of 

added  the  magnesia.  saUmmonlao,'  qoioriSne,  an^  „J''»  ^'}^"'^  Assoouit.oa  meets  this  year  in  ;              >    Snbonnd. 

riMM  of  tKbv,  Meb  bj   itself,   Intha  form  of  Edinburgh,   under  the   presidenoy   ot   Sir   A.  •""'""  """J"""  »'=  "   """ 

povd«;tta  whole  is  sttnad  tor  half  an  hour,  the  <^ikie.    The  Conacil  have  invited  Prof.  Bordon  A  meteorological  station  is  being  erected  on 

dne  or  tin  being  added  in  small  pieces,  and  stiiriiig  Sanderson,  F,B.S.,  to  be  the  president  at  the  the  Bracken,  and  will  soon  be  completed. 

fa  iMnmed  and  oontinned  till  tha  whole  is  melted,  aeeting  to  ba  held  next  year  in  Nottingham,  Tho    fnllnwinir    nanvranh    is    '•  irninir    thu 

S?.«."SrthrSM,SS'.JSS.°'Jd  '"»'"^-  n,.nlo',t.pit:-"D,.I...d„B™.,;nd„l.™. 

entirely  removed,   and   the  metal  is  poured  into  "^^^  following  fiftaan  oandidates  have  been  that   cold  water   is  a  valoable   stimnlant  ts 

noalds.    He  subatanoe  thus  prodncad  hu  a  One  selected  by  tha  Counoil  of  the  Royal  Society  many,  if  not  all,  people.   Its  action  on  the  heart 

grain,  is  malleable,  and  does  not  easily  tarnish.  for  eleotion  into  the  sooiety,  and  the  ballot  will  Is  more  stimalating  than  brandy.     His  own  er- 

is™  i™..™„H—  ...^„.  ™.  t_ -I  ■  _-j  ■  t*^*    Pl*<»    on    J""*    *  :    Lient-Col.    R.    T.  parienoe  is  that  sipping  half  a  wine-glase  of 

Oh^atttTterin^n^of^  ^tt^t,^     -C  Armstrong,   Mr.   F.  B.    Boddwd,   Prof.  J.  A.  oold  water   will   raise  his    pulse   from   76  to 

^{ttogiiSSiT^tS  byt^^SS;,d^t  Fleming,  "prof.   0.   Le   Neve   Fester,   Dr.   H.  ovarlOO."    Inoreasing  the  aotion  of  the  h«rt 

who  says  it  u  taken  from  a  dsaorlptlon  ol  China'  Gadow,  Mr.   B.  QiSen,   Prof.  F.  Ghit^ih,  Prof,  to  that  extent  may  be  possible,  bac  earely  oold 

pnUished  at  the  Hague  in  1736:— "The  nuanmatio  ^-  A.  Herdman,  Capt.  F.  W.  Hntton,  Mr.  J.  water  will  not  do  it. 

^as^lfir.Jrpr^^i.jh'i  ft."/Jh, te"i.'pi;.i;  LrA."!;:  .i^rSfcK.rLoX-SS,:'3 

s'^;,Sj?-„"s'?cr,.'tioi.'??ir'.Sr'":  ,^,       ,  ,  ,,  r't' fvrv^™' "'.'ir^ 

faNbig  bom  which  by  a  channel  impinged  npon  a  ^°  *'"  aeoond  leotnro  on  sneds  and  seedlings  traction  by  Mr.  Greathead,  wb  regret   to  mt 

mall  wfassl  with  wings  or  saflallkathoseot  a  wind-  '*  ^'^^  Royal  Botanlo  Sooiety's  gardens,  Prof,  that  he,  nnlike  the  London  Conuty  Coonoi], 

mill     This  small  wheal  tamed  another  wheel  on  an  Marshall  Wards  described  the  intemalaCniatuie  does  not  think  that  it  is  desirable  that  the  li~-- 


ule,  and  liy  their  means  made  the  waggon  prograu  and  the  varioos  changes  that  take  place  m  the  shanid  be  made  capable  ol    taking   ordinary 

during  two  whole  hours.    For  tear  Uut  the  space  seed  during  germination  and  the  first  stages  of  eiisliog  rolling  stock.    The  South  London  line 

of  pound  might  be  insofBdent,  the  waggon  was  growth,  ohangea  now  fonnd  to   be  due  to  a  was,  of  coorte,  an  experiment.    It  was  bnill 

madeto  run  Inaalnlelathsfollowingmanner:-  fermenting   principle    which   acts    upon  and  with  remarkable  economy,  and  the  small aiM 

Tothe^eof  the  two  h^  wheels  was  attached  a  breaks  np  the  starch  albumen  ot  the  seed  into  of   tha    tabes  and  oatriagei    oontribnted,  no 

E^'^?i:™^;?/.BS^'"VrTHi    f'J^"  a  form  oapable  of  being  absorbed  by  the  infant  doubt,  to  the  low  oost.     Bat  it  seems  a.  mistake 

S^^^t^SS^^n^^aTd'^lli^r'C  J.^  plant,  ope«ting  in  p^isaly  the  sime  manner  to  build  anything  that  can  be  called  a  railway, 

wheel  was  nsarar  to  or  tarUier  from  the  waggon  »  *•  ""^  d'gM'ive  seciationa  upon   the  food  of  or  even  that  oan  be  naed  as  a  railway,  to  any 

ad  the  latter  deseribe  a  smaller  or  hu^  drole.  Milmals.  other  gange  t^  the  standard  ilt.  Slin.,  and 


This  principle  ol  movement  was  also  applied  to  a  M  OaorMs  Cnnanon  tJin  iTi.nK.tnr  iranBrKi  nt    "•  any  dimenaions  that  will  prevent  the 

-jnip"jy™dl,l.5.wh«l.i   tiJoollp,!.  thrlSK»    ipiS.S'S    ffiSioJ    o">i»"J  "111"!  . »•■■."    Tb,,.  •«,,   notl. 

being  ooneealed  in  the  middle ;  the  wmd,  issuing  by  ij!„i.tr4  nt  AoTi™,itr.~   ..«  th.f  *>.;„».  i..™    much   advanttge  m  one  gange  over  another, 

sjs  STA.-sf .S'-tng-lnr-s  S»  suw^sr;  z'o.".h.'X^.i;:  ^\^-^'  "^  •». » >•  -■'»"•  •»  •« 

only  heard  a  not»e  like  that  of  the  wind,  or  that  AM  made  "ta  appearano.,  so  that  in  two  years    ""■                                                     ,.      ,        , 

which  wstar  mtk:es  round  a  ship.    These  toys  were  and  a  half  there  will  be,  at  the  present  rata  ot       Tha  trolley   system    seems    to    be  the  only 

ware  made  at  Pe^o  during  tha  reign  ot  Kaog-hi,  progress,  two  mUlions  and  a  halt  of  heotaree  of   eleotric  railway  that  will  survive  lu  the  Unitod 

at  the  begiDning  *>'  the  18ui  century."  land  under  vine  onltivation  ;  that  is  to  say,  a   Statea, 


r  30.  1893. 
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>gh  at  prewnt  it  has  not  b«ea  found 
B  entirely  to  rnmoTa  cirgnoio  matter 
rtter  b;  mesna  of  Biectiioity,  it  has  the 
to  reduce  suoh  matter  appreciably  ;  and 
BuBaiaQ  physician  asierts  that  the  pain 
ralftisi  if  Bnperfizial.  can  be  lelieved  at 
r  throning  a  beam  of  light  from  a  bright 
tit  apon  the  a  Sec  tad  part. 
Sagtue  E,  CjwIbb,  of  ClcToland,  Ohio, 
lowu  ia  oonneotioa  with  the  electriaal 
lion  of  alDmiainm,  died  reoentlj  at 
1,  in  Texas. 


LETTERS  TO  THE  EDITOE. 


wrr         •  «-«        ,  .1  I _____        mMhUlM  klU«i,   bot  BO  JBtmi   Uld  tluU  BOt  1d 

UL    AAS     bCISVTZFIC     votes,    onlr.biitm  aUoaw  mbiflcU:  roinaba  penoo 


of  the  UrgMt  camsUia-tnai  in  Eoropa  ii 
lich  ii  jiut  now  in  toll  bloam  at  PiUiiiti, 

.__!__      __:.      . ...      .J      yj^    right*     "■    " 


mdy,  but  in  aU  otha  mbiflna :  For  nub  a  penoa  mtf 

1^ ^ ^ — 1^_  1 i^a —  m^  flUpBTUBOB   ol  tlw 

a  lMintain,tIi»tutti 

„„ vhU  •rarjbodj  Ooea, 

■ud  J*,  to  knp  a  slutter  with  thii  UtUs  pitduua  ot  hia, 
will  nntbrtaJte  tn  write  the  whol«  body  ot  phTiiiikM,  a  vice 


THfl  IiUHAB   B0LIP8E,  SAT  II. 

[33507]— The  conditiona  were  well-nigh  perfect 
forobaerTitioa  ot  the  >olipas  hen;  bat  the  aoOB 
not  hiTing  attained  tuffieirnt  altitudn.  I  oimld  not 
bring  the  12^in.  rqiutorjal  to  bear.  Unng  a  small 
gUnol  l)in.  apertOFfl,  the  toIlowiDg  pointa  were 
notloed: — The  ihadow  appeared  nnequall;  dense, 
being  darkest  towardi  the  advancing  edge  (qnary, 
tram  oontrart  with  the  brilltautcreiantFj.  To  the 
naked  ere  the  larger  "  Mas"  wfre  diatinotly  viaible 
on  the  darkened  portion,  etpedalty  a  patch  on  the 
N.  limb,  which  I  believe  wu  the  Mart  Frigarii. 
The  edge  ot  the  ihadow  appeartd  anifurm,  tbirngh 
at  timea  when  croMing  the  "  aeat  "  it  waa  difficnlt 
tojadge.  But  the  moat  aiiiking  pbenamenon  waa 
an  aiteniion  of  the  8.  ecsp  of  tbe  ereicent  into  the 
ahadcir,  which  I  eatim&tM  at  20*,  and  (e«ming  to 
indicate  a  lunai  atmoaphare.  Thia  waa  leen  by 
■averal  othera  in  thia  diatiict. 

The  baanty  ot  the  ac 


.  S.  P.  IaUIOLET,  i: 

'   in   a   recant  ii 

the  following  apt  remark*  :- 


'"JS'  ' 


n  diaetiaaing  *^  Ueohanioal 
—  -      1  the  CoiKopolitan, 
_  rka:— "It  haa  been 

it  thoae  who  aak  attention  to  a  new  tnth 
new  tmth  ia  ilmya  looked  on  with  nupitdOD) 
i  ita  pnblie  noeption  paiiea  throngh  three 
In  the  flrat,  ita  adtaoate  ia  told  that  hia  ao- 
znth  ia  opposed  to  all  that  ia  knoim,  and 
:  in  the  Bacend,  that  if  proTsd  tma  it  would 
taa ;  in  the  third  (which  la  the  atage  where 
nate  aaccess  appears  prohable),  tlut  It  haa 
been  known,  and  that  no  one  needa  to  be 

great  Australian  aheep  fanners  ate  ginng 
ittantion  to  the  prodoction  ot  mutton,  he- 


OLATina. 


[3350G.]-I 

magaifioent  ring-plaia,  taken  laat  night  (May  6), 
from  7.30  to  0.30,  aa  a  compariaon  with  Mr.  Etgor'a 
heautitnl  design  (p.  3(3]  of  the  aame  formation, 
made  at  a  period  nearly  four  daya  earlier,  may  be 
of  interest  to  thoM  of  "  Oura  "  who  atudy  aeleno- 
graphy.  Ttie  drawing  wasmada  with  lajin.  "With" 
mirror,  powen  ISO  aud  300.  The  ur  waa  vary 
DuBteadj,  whi«h  made  it  a  d'tficnlt  mattri  to  de- 


A.  Souths  ate. 


[33-;08.]-Thb  partial  ecli[>e8  ot  the  llth  intf. 
proved  very  aacostsful  tor  thia  distrioL  and  arsiy 
way  in  itself  it  was  a  very  interestlDg  phenomenon. 
Althongb  the  total  phase,  in  many  respects,  ia  the 
most  impressive,  sull  tlus  eclipse  was  of  such  a 
nature  aa  to  render  it  in  ita  aapectaqaita  exceptional. 
Seldom  does  it  occur  for  any  eclipse  to  he  ao 
near,  and  j  et  fall  abort  of  totality  as  thia  one.  For- 
taaatel;  the  evening  conttmnl  i^ulte  fine,  and  the 


k*  they  do,  that  a  more  extensive  export  oi 
mutton  will  yield  more  profit  than  wool 
We  learn  from  ■  Qovemmant  report  that 
breedaof  Ettgliih  aheap  have  been  sent  to 
ia  with  a  view  to  improving  the  oareaa*. 
ioealer  sheep  haa  proved  better  for  crossing 
a  Lincoln,  which  are  too  large,  and  for  the 
laaon  the  HarDpthirea  prove  more  valnable 
le  bi^er  breed  of  Bomney  Marah.  The 
liree  were  found  atill  mare  valuable,  awing 
leaser  siza  and  heavy  fieecea.  A  ti^ll  ear- 
GOIb.  to  Galb.  ia  preferred  tor  export. 
I  the  suitability  of  ainminium  to  veeseta  for 
ing  foods,  Mr.  Q.  Bupp,  writiDg  in  Dingl. 
J.,  1891,  263,  aaya  he  haa  aubjected 
nm  in  variona  forms,  such  aa  cups,  canteens 
troops,  and  foil  to  the  aotioD  of  different 
id  liquida  for  a  length  of  time  Taring  from 
twenty-eight  days  at  the  ordinary  tempara- 
An  aiulyiis  of  the  metal  employed  gave 
36 ;  Si,  088 ;  and  Fe.  0'30.  Besidea  ob- 
the  loss  of  weight  after  treatment,  tie  also 
jd  the  ainminium  in  (he  food,  &0,,  before 
at  treatment;  the  results  are  given  in  the 
Hie  author  also  mentiona  ^t  whereas 
am  in  a  finely-divided  itate  ia  peioeptibly 
1  by  lioiliDg  water,  the  metal  in  bulk,  with 
le  beitment,  is  practically  unaltered.  In 
ion,  he  advocates  the  re-eatabliabment  of 
nm  for  ooutaining  vessels  for  focda. 
jwer  read  before  the  Chicago  Eleotric  Clnb 
uue-Badnction  Uotors  for  Elsctrioally  Pro- 
Qii,"  by  Mr.  G.  K.  Wheeler,  the  im- 
ptoblem*  to  be  solved  in  making  a  aucceielul 
ednotion  motor  are  said  to  be  as  follows ; 


ndnrafromduatand  water;  (1)  Aoosssibility 
aits  id  the  motor  so  as  to  render  it  easy  for 

and  adjustment ;  (&)  High  oommerdal 
Ij  at  all  speeds  and  loads;  t6)  BednctioD  ot 

per  hone-pof>«r  developed  with  a  view  of 
■  the  load  that  must  be  carried  at  all  timee ; 


U  expanse  o 
aiked,  "Wi 


The  a 


,  "  With  tlw  present  form  ot  single- 

7D  mAOTt  I  think  that  the  33iii.  wheel  ia  of 
lie.  On  teats  which  have  been  made  with 
t  ^pea  <^  single-redootion  motors,  they 
Bsai  found  to  be  tem  B  per  cent,  to  10  per 
oi«  effidaot  than  the  double- reduction,  and 
able  ot  attaining  a  much  higher  speed  under 
codition*  of  aervice.  On  a  leoent  teat 
:  made  on  an  over-country  road,  being  some 
sain  length,  the  car  being  ?4tt.  in  length, 
Ih  25  pasaangen,  total  weight  ot  ear  buog  lineate  the  more  delicate  featurea,  eapecially  the 
!>.,  oar  eqnipped  with  double  trucks  having  numerous  craterlets  and  pits.  To  me,  the  A  ~ 
I.P.  single- redaction  motors  to  each  car,  the  wall  appeared  much  more  cjmptex  than  as  repL_ 
im  spMd  attained  was  32  miles  per  hour,  thia  asnted  by  Mr.  Elger,  and  the  ditrk  abading  rDuning 
ibing  pades  ot  i  per  cent,  or  o  per  cent,  at   N.E.  showed  clearly  ai  a  crater  rov.    T^  -  -•>— 

*  of  IT  rnOaa  per  hoar,  and  on  a  oar  IGft.  iu    the  If  .W.  part  ot  the  floor  are  alto  rapi 

equipped  with  one  15H.P.  lingle-reduotion    ferenUy.    The  valley  on  the  S.E.  wall 

th*  msw*'""'"  speed  attained  was  25  miles  part.  The  effect  of  tbe  light  atriking  the  in 
level,  and  the  car  in  climbiug  grades  of  4  per  summits  on  the  W.  aldeot  the  ring  was  very  t 
id  5  par  eant.  would  not  atuin  a  speed  of    I  could  not  find  the  imall  riog-plaiu  ueateet 

•  milMpei  hour.''  The  system  which  makes  N.E.  wall  in  the  curve  ahown  iu  Mr.  E.'s  draw 
••17  to  employ  2oH.P.  on  a  two-horse  oat  is  nor  doea  Nelson  give  it.  In  the  position  of 
ne,  and  will  soon  become  UDuecesaary  by  the    rill  ;  I  found  only  a  alight  markiog. 

■arfabl*  Speed  gear,  Ipswich.  A.  Gouthgati 


!tad  di 


sky  free  ot  clond  until  after  the  time  of  the  maxl- 
mnm  phaaa.  Sbortly  after  eleven  the  atmosphsrio 
cocditiODS  were  otnerved  to  be  chaniiiDg,  and 
broken  douda  then  quickly  gathered  in  "iha  region 
of  the  mnon  ;  but  tbroueh  opeuinga  in  these  the 
progress  of  the  waning  ahadow  could  well  b«  wit- 
neaud  to  (he  esd.  Frum  the  earliest  stajie,  aa  the 
ahadow  entered,  the  iodicationa  were  that  the  eclipse 
would  be  of  aoopiiery  or  ruddy  tint,  and  thiscoloai 
prevailed  tbtoagbont.  The  shadow  altogether  waa 
unueually  transparent,  for  the  whole  of  the  o1^ 
scnraj  part  was  very  luminnus  and  clear,  and  the 
several  conformations  on  the  lunar  aurfaee  were 
singularly  oonqonoai  within  ita  twnulary.    Thia 
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d  detauktioiu  ou  prodnae  iia  inore  cflec 
a  tix,  oT  opon  the  wataiT  vkptmr  id  it,  thai 
md  raboonds  fit  a  imalf  boj'i  rubber  bal 
■rodnce  opon  a  Btona  viU. 
r  M  tlia  oompiEKiciD  of  ths  lic  ooold  produoi 
momautaiy  eSact,  it  would  ba  to  prann' 
(ban  to  caiua  coDdeuaatioii  of  ita  vapoar 

it  ii  pioductiva  of  heat,  wbiolk  producai 
tion,  not  condoDwIiao.  Ths  popuUu 
:hat  aotind  maj  produce  rain  ia  foundec 
lUj   upon   tha    anppoaad   tact  tfaat   graa< 

na*«  boeo  followed  by  heavy  ntioi 
tion,  I  belieTe,  ia  not  conflnnad  hj  ita- 
bat,  irhather  it  ia  or  not,  «e  can  ttj  wltt 
lee  oat  it  vaa  not  the  aonnd  of  the  cannon 
idnced  the  tain.  That  aonnd  u  a  phjajoa! 
I  quite  Indgnfflotnt  would  ba  endsnt  wen 
I  onr  talladoua  way  of  meaaniinv  "  "" 
BBi  ia  an  inatmrnant  of  wondeif  dI 


the  pinion  maj  lemain  in  gear  wllh  tha  (1-20)  whael 
on  the  pnlln.  The  pinion  may  ba  moved  out  of 
gear  by  tnniuiD  the  eooentrie  bolt  which  •eourai  it. 
Tha  (120)  whaal  ia  not  fixed,  but  maj  be  rotated 
on  ita  leat  It  haa  an  nnderoDt  T-noore  tnmed 
in  ita  left  faoe,  and  three  bolt*  eliding  in  thia  grooTe 
paaa  thmn^  tha  faoa  of  the  aagmant-wlieal,  where 
they  lecMTfi  nola  to  hold  the  (iSj  wheel  aolid.  Two 


h  to  allow  the 


of  thaae  nnta  aie  juat  tight  anongh  to 
wheel  to  be  mOTad  by  applying  a  little 

third  ia  aat  up  tightly,  or  ilackad  whan  tha  nhael : 
to  be  looae.  In  tiiia  manner  the  mandrel  and  work 
may  be  turned  any  dealred  amount  withoat  diitorb- 
ing  tha  train,  and  without  the  intarrention  of  ■ 

gearing  for  beiiy 


led  hj  I 


It  ii  not  propoied  to  uw  thia  gear 
turning,  aa  the  attachment  of  pnllay  b 

...    thaaa  Uthea  ia  not  itnng  anongh;  but  the  pnrpose 

'onderf  dI  delicacy,    is  to  get  a  vary  nnootb,  ^w  monmeot,  which  may 

'-''  ' ' —     baTaried  at  will  by  different  ohanga-whaala. 

Tha  photo,  ahowi  how  the  pinion  ipindle  ia  dilTan 
from  the  back  mandrel  by  the  ioteTVention  of 
kUDther  thorougbfaie  apindle ;  or  it  may  be  driven 


when,  in  fact,  all  that  taktt 
Dotuin  back  and  forth  of  a  tenth, 
a  thouiandth  of  an  inch,  as- 
■light  momentary  condeneation. 

ipleted,  the  air  ia  exactlj 


kmeoondition  aait  wai  befoie.  It  ia  naithai 
3t  «oIder,  no  cnrrent  hai  been  prodooed,  nc 
I  mdded.  It  mnit,  however,  ba  added  thai 
>  under  which  tha  impalpable  partiolea  ol 
.  dead)  agvlonenkte  into  dropa  of  rain  arc 
imderatiHH,  and  that  opiniona  differ  on  thii 
3  decide  the  queation  aie 


idliy  MBokein  the  air. 
M  hn«  bMO  pradneed  b' 
with  ttmUdaBO*  that  tf 


a  hnminfl  powdar  rifing  into 

ad  (arming  nnoleiforUeagglom«ration  into 
nd  sot  yy  the  mere  eipkioon."  Ezactlj 
iklin  did  not  know  ontil  he  tried,  nor  did 
make  hii  remarkable  diacoTeriei  wi^ut 
Rating.  The  true  edentific  method  ia  to  try 
condemn  a  aaggeation  withoat  experioieut. 
XftB'.  eat  Ter. 

lOX-gbas  dividing  WHBBL. 

.] — Tao  ia  ihown  to  complete  the  deacrip- 
he  alow  movement  of  oiau'^rel,  a<  required 
nil  work  at  the  "  Vindyk  "  carving,  letter 
pril  29,  IB92. 

oallert  of  theni  groovea  of  the  pulley  waa 
own  to  ft  diameter  at  about  Sjin.  On  thia 
ntad  ■  ting  wheel,  of  Gin.  pitch  diameter, 
.  BdUnd  the  headatoak  b  bolted  a 
'  '  I   itxtore  with    a 


on  end,  and  Uie  aaddle  alipped.  unpercnivad,  to- 
warda  tlie headatook, an  that  the  "rubber  "  on  back 
end  of  nddle  ero**  alida  ia  ahown  oat  of  contact 
with  the  aoceatric  plate  on  back  aplndle. 

A.  "  awaah  "  block  ii  on  the  and  of  the  mandrel, 
but  the  arm  with  the  goide-piu  ia  thrown  up,  out  of 
gear. 

I  have  bean  ancaoraged  by  the  lucceisful  print 

ing  ot  my  "Yandyk"  photo,  to  send  thia  one :  but: 

ia  difficult  to  properly  anew  appiratna  of  thia  aoit. 

7.  N.  If  oasa. 

THB  ANEBOID  BAJtOKBTBB. 

[33.'i24.] — The  time  has  coma  when  a  change 
ihould  be  made  in  the  position  of  zero  in  the  Eugliah 

Id  defence  of  the  preaent  acale— starting  from 

iltn,— the  Aatronomer  Hoyal  at  Qreanwich  writea 
the  tallica  arc  carried  to  3Iin.  becauae  the  aea- 
iverige  variea  conaiderably  with  geographical 
iwiition,  and  much  more  in  the  general  varutionaof 
preaeure  trora  day  to  day.  A  table  baaed  on  mean 
lea- level  reading  would  nit»  inaccarate  reaults." 
"■      "  RfiyalatBdinburghropliM: '|U 


^id,  any  wheel,  a 


ii  wad  lor  tayaning,  % 


ngarithmi,  (it 
ation  of  La  {"lace's  formulio  rfquirea  no  tablea 
nyond  what  can  be  written  on  a  leaf  of  note-paper 
and  ordinary  loga.  of  nambers).  The  nwalta  are 
lUB  to  thenry  lo  a  tanth  of  a  mitre."  Ho  kindly 
idded  "See  Mr.  Whymper'a  new  book  Du  the 
Ineroid,  published  by  John  Murray." 

Ou  perusal,  I  find  thia  to  be  an  involuabte  and 
ihsuative  work  on  the  nibject.  It  proves  con- 
luaively  two  things:  one,  that  all  aneroids  will, 
nd  do,  become  cooitontly  inaccnrete,  and  must  be 


a  nnth  taming,     ■  constanUy  re-eet  by  a  mercurial  instrament ;  tha 


other,  that  the  Qceanwieh  table,  baaed   on  311n., 
onght  now  to  be  abandoned  by  aneroid  maken. 

The  manntr  of  setting  an  aneroid  haa  hitherto 
been  the  barharona  plan  of  wrenching  at  the  baek 
of  the  inslmment  until  the  indicator  hand  ap- 
proached the  merenriol  atandard  level  (by  key  or 
otherwita).  I  have  now  deviaed  a  remedy  [7  afiz- 
ing  to  the  pinion  a  tmall  oeDtte-wheel  on  whloh 
the  indicator-hand  will  re*olTa  with  gentle  presaure, 
and  yet  ratain  ita  position  when  aat,  by  friction  On 
the  wheel,  gained  by  a  centre-screw.  It  auffioea, 
therefore,  to  remove  the  glaaa,  hold  the  wheel  with 
one  hand,  set  the  indicator  to  the  atandard  with  the 
other,  and  replace  the  glass,  whenever  an  inaccnraof 
is  disoovered. 

This  makea  a  perfeot  luatrument  ol  the  pocket 
barometer  devised  by  me.  and  engraved  in  No.  1132, 
■•£.M."of  DecS,  1886. 

Oo  the  second  point  Ur.  Whymper  writea  :  "Id 
practice,  many  penona  find  it  impoaible  to  follow 
the  Greenwich  mabuctions — some  are  unacquainted 
~  em,  and  more  would  not  follow  themlf  the* 
.  They  wish  to  obtain  a  fair  notion  ol  their 
elevation  above  sealevel  by  men  inspection  of  tha 
height  indicated  by  the  iudei-needle,  withont  being 
""■ged  to  moke  compntations  ol  any  sort.  I  have 
[iiently  pointed  out  to  inabnmant-maken  thftt 
«  persons  an  unneoeeMnlv  led  ("to  error 
•□gh  aero  being  placed  at  Slin.  Inaamnch  as 
the  mean  barometer  at  the  level  of  the  ag»  in  all 
ports  ol  the  world  is  much  nearer  301u.  than  Slin., 
the  adoption  of  30ia.  aa  sero  would  be  more  ap- 
propriate." To  the  above  practical  advice  I  would 
lyself  add,  that  aa  sea-level  ia  actually  29-91,  and 
I  the  French  nation  haa  adopted  ita  equivalent 
.'60  millimetres),  it  would  be  still  better  that 
England  should  now  adopt  the  same  figure. 

Montmnrtra. 

THB  BLBOTBIOAX  BI-OWINQ  APPABA- 
TUfl  OF  THB  OBQAK  AT  THB  GOLD- 
S1CITH8'  IKSTITUTB,  NEW  OBOSS,  8.X. 

[33.i26.]-W8  send  you  a  short  description  of  an 

electric  organ-blowing  plant  which  is,  we  believe, 

the  largest  yet  made,  as  we  think    it  maj  be  of 

intereat  to  you  to  publish.      The  new  orgui  built  by 

Mesers.  Abbott  and  Smith,  Blackman-laDe,  LeadL 

the  specification  of  Doctor  Churchill  Sibley,  and 

icted  ui  the  large  ooncwt  hall  in  the  Institnle, 

ataining  CO  stops  and    3,10T  pipea,  is  blown  by 

lana    of    electricity,  the  apparatua  having  been 

designed  and  constructed  by  na. 

This  method  waa  adapted  as  being  the  simplest 
and  most  efficient  way  of  enabling  the  engine 
belonging  to  the  Institute  and  used  for  pumping, 
driving  the  workshop,  £c  ,  to  supply  the  power  f^ 
blowing,  and  do  away  with  a  apeml  prime  mover, 
which  would  have  been  for  many  reaaons  objection- 
able. 
The   gear   eoniists  ol  three   eart-lron  UoiriDg 
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)   ths 


diRntctar  b;  24in.  aboke,  pUcsd  ads 
frsinevaili    mtdt  of  rolled    joiib 
the   bio  win  g- 


I   Btiuited 
Two  of  Iheie   cylicden  nipplj  ona 

m  which  I 


tgalMiing 

tba  third 

with    wind  at   IDin, 


ooniuotad  by  a  oonpliogwlth  lh«  ipindt*  o: 


The  I 


I   of 


•Mu 


maton  ilw**!  mn  at  an  aiipnziniatd; 
qntd,  and  WMn  tlie  mmttou*  sm  (oil,  a 
iTe-MMM  an  opinad  babraan  tha   a-' 
qjlmoan  and  tba  air  ii  lim^;  paaad 
ud  loTward*  until  the  niemiif  lall 
■hat  tha  bTa-pav. 

Switabaa  an  anangad  with  nHalda 

eloaa  to  tt*  «inn  kfrboatd,  bjr  whkb  aithai  or 
botbotaamoton  nan  ba  itartad.  and  which  alao 
pnifldaa  tana  of  ngnlatiDg  lb>  apaad  to  aomi 
aztnt.  Hm  oondoetar*  am  wd  fnraa  fln  Hoton 
and  •witebai  to  a  apaoa  neai  tha  anginaaring  work- 
■hop  wbare  U107  twmiiiats  in  a  iwitohboua  hMrlog 
ODt-onti  and  a  Toltmater  on  it,  onnnoctad  to  ths 
nnantlBK  dynamo  which  la  dnrea  bjr  a  countai- 
■naft  and  Bait*  fiom  the  woikihop  thaftiiig.  It  ii 
eafabla  et  glviDg  an  oa^t  at  about  100  Tolta  and 

Tha  amngeouDt  wocki  TStf  satiifactoiily,  and 
laqniMa  tcit  littla  attautian. 

Baatoa  and  AndaraoiL  (Umitadl. 
S,  WhitahaU-pUco,  S.W,,  May  13. 

THBOBT  OF  SLBOT&IO&L  POIBHTIAI.. 

[3362G.]'--TaH  muatiitaatorr  maiinar  in  wUoh 
the  natoie  o(  alefltrical  potsotial  ia  nsaallf  explaaiiBd 
moat  have  occurred  to  BDjime  who  haa  cuefully 
coiuidered  tlie  nature  of  electrical  phenomena. 
The  londamentol  unit  in  electrostatica  ia  the 
unit  of  quanti^,  and  potential  is  defined  aa 
work  dona  ngainat  electrical  repuliion  on  the 
unit  qnautity  ot  electricity.  Ths  potentiiil  of 
aa  alsotriflea  oondnctor  ii  the  work  regnired  to 
be  dona  in  biingiog  ths  unit  qoautitr  of  electridly 
from  an  infliiite  diatanoe  to  tha  aorface  of  the  oon- 
dootoT.  Ths  potential  of  an  electrified  condactoi 
ia  oanMqtumtlj  regarded  ai  a  function  of  the  aize 
•nd  ihiqie  ot  the  oondnctor  and  of  the  qoantity  ot 
•kotridty  on  It.  Bat  thia  is  not  the  view  of  the 
qnaatkm  which  woold  be  arrived  at  from  eipsn- 
it  alona._  So  far  aa  is  ^aaible  to  jadge  ' 


aensei  when  mneh  aboveor  below  that  of  nuiound. 
ing  object* ;  *o  the  potentlalof  a  body  onl;  become! 
■anutJe  when  abon  or  below  that  of  mrronod- 
ing  bodiea.  The  variabUitr  ot  potential  need*  ii( 
apeoial  expcaimait  to  prove  it,  for  every  electric*: 
^iptdriment  iUuatiata*  it.    The  aoeition  that  it  ii 

.-  .11  — u..  i,  jartiflad  brtheobwrre^ 

are  nuceptible  of  electrical 

So  far  nothing  is  aaertad  >i  to  tht 
Lta  (or  potentia])  of  apace  void  ot  nattei 

2.  Ths  above  hypothens  deals  with  attoactiai: 
only,  direct  alaotrloQ  lepulaion  being  aMomed  to  bt 
non-exiatwit  It  la  probably  impoantils  to  bring 
thia  aaaomption  to  the  test  ot  urect  experiment ; 
bnt,  ainca  dectriml  repnlsioo  may  be  explained  bj 
ths  simullaneon*  aetion  of  two  opposed  attraotiona, 
the  asaumptlon  ia  jutiEed  on  the  ground  that  "  we 
uB  tn  itAmit  nn  mare  oauses  ot  natnral  thiag*  than 
to  explain  their  appeuanca." 


SuppoBB  the  potential  ot  the  enveloping  aorfaceol 
an  elecboBCope  to  be  n,  and  that  of  the  leave*  *,  tbm 
the  foToe  oanaiDg  the  divergaace  of  the  leavea  may 
be  expiatsed  a* 

it.    Lat,  now,  the  whale 
vaaaal  wboaa  pot«itiil  i* 


:■[  ■tata/'  an 
radoBOtlDow 


espeiimental  reanlta,  potanbal  i*  the  fa 


, a  thoae  which  depend 

potential  are  thoae  which  we  Brat  meet  with,  and 
which  force  themaelves  on  onr  attention  moat 
■tronc^y.  MoreoTer,  the  ordinuy  theory  assumea 
that  a  positiTe  charge  of  electricity  ia  quite  in- 
d«end«nt  of  the  correepooding  negative  charge, 
wBch  experiment  ihowa  always  to  co- exist 
with  it.  It  further  aasumea  that  electridt;  of 
the  auue  sign  is  aelf-repuJsive,  of  which  there  ia 
no  direct  experimental  proof.  For  these  reasoni 
the  current  theory  aeems  defective,  and  a  theory 
which  woold  regaJd  difCsrence  of  potential  and  not 
quantity  aa  the  atarting  point  ot  electrical  pheno- 
mena would  be  preferable.  Let  ua  aee  how  »r  it  is 
powdble  to  construct  a  Uieory  of  electricity,  itaiting 
with  electrical  potentia]  aa  the  fundamental  idea. 

To  do  this  it  is  neceaiaiy  to  adopt  a  deSnition 
potential  diSerent  from  that  uaoall]'  given.  The 
loUowiog  ia  the  deOnition  we  aball  adopt :— "  Every 
particle  of  matUr  at  any  given  time  is  in  a  definite 
alectrical  stale,  which  stale  is  expressible  by  an 
alnbraic  quantity  called  its  electiicsi  potential; 
and  electrical  attraction  ia  duo  to  a  difEarence  in  the 
electrical  potential  of  the  bodies  attracted." 

As  this  statement  ia  to  be  thefonudation  ot  our 
theory,  let  us  examine  it  cuef  uliy  in  order  to  oacar- 
tain  predsely  what  is  involved  in  the  hypothesis  it 

iT  It  is  atated  the  electrical  atate  indicated  by 
"  potential "  is  an  eisantiol  property  ot  all  matter, 
and  that  consequently  every  body,  whether  electri- 
fied or  not.  whether  conductor  or  insulator,  ia  at 
■Oms  definite  potential,  which,  however,  is  inde- 
pendent of  other  pcopertiee  of  the  body,  and  may 
vary  from  time  to  time.  Electrical  potential  there- 
fore differs  eaaeutially  from  gravitation,  which  is 
invariable,  and  from  magnetiBoi,  which  depends  on 
tha  chemical  constitution  of  the  body.  Un  the 
other  hand,  in  resembles  temperature  in  being  a 
variable  quantity  and  common  to  all  matter. 
Temperature,  in  (act,  ia  a  property  ot  matter  to 
which  electrical  potentiil  haa  a  atroug  resemblance. 
There  is  ua  thermil  action  between  bodies  at  the 
same  lemperatura,  ao  there  is  no  electrical  action 
between  bodiea  at  the  some  potential.  Again,  the 
*■ '         '  ,  iyoij  only  Mcomea  obvious  to  our 


3.  In  Mving  that  the  " 
sxpresrion  erf  wnwiity  vagne,  i. . 
in  what  tha  aUatalou  state  oonutat  1*  axpreMfblc 
by  an  algebraia^inantity,  we  imply  that  the  ordinary 
pcepartla*  of  algabndo  qoantib**  repraaent  ornre- 
*po&ding  pnpertiai  of  the  eUotiieal  *tate.  What 
these  noperlla*  are  we  shall  now  annmerats. 

(a)  Two  bodies  »i  the  *aQie  potential  as  a 
third  body  aia  at  aama  poteotial  a*  each  other. 
This  ia  not  a  aalt-avident  propodtion,  bat  one  that 
reata  on  nperimsntal  avidenoe.  Tha  atatemsnl 
aigniflM  that  if  A,  B,  and  O  are  three  inaulatad 
bodiv,  and  then  i*  no  attraction  between  A  and  B, 
or  betwaan  A  and  C,  than  there  is  none  betwaac 
B  and  C.  The  sxparimemtal  evidence  in  mpport  ol 
thii  ■tataaaant  i*  «t  naoaaaity  negative.  It  b 
■triimd  tn  bo  tm*  Iwiiia  thecontruy  cannot  be 
pnvedbr  axpariiMnt. 

(i)  It  I*  poMihla  to  divide  a  dTan  ^eienoe  ot 
potential  into  a  immbai  ot  equal  and  aflnllar  part*, 
loit  a*  a  yard  can  ha  divided  Into  three  equal  leet, 
and  a  fbot  lato  twelve  eqoal  inchaa.  To  make  thia 
claar,  let  uaeanpaia  the  alaobicitate  with  another 
phyrieal  itate  where  *Qch  a  divi*ion  oumot  be 
eSected.     Temperature  ia  measured  by  the  degrees 


and  these  qoeSdent*  m^  be  (and 

of  tact)  differmt  at  different  tamperati 

"  ariaea  that  the  teUUva  magnitude  of  the  de^reea 

found  to  differ  with  the  matariala  ot  which  a 

ermometei  ia  eonatructed.    But  in  the  case  of 

potential   we    can  ascend    from    one  potential  to 

another  by  mean*  of  a  aeries  of  steps,  which  can  be 

lown  to  be  precisely  equal. 

(e)  The  potential  of  one  body  may  differ  from 

the  poteotial  of  another  body  in  two  aeusea,  viz.,  in 

a  positivB  or  in  a  neeatiTe  SQise.    In  other  words, 

the  potential  ot  oneTwdy  may  be  poaitive  or  nega- 

with  respect  to  another  given  body.    We  may 

eaa  the  asms  fact  by  saying  that  the  potential 

ot   A   may   be  either  higher  or  lower  than   tha 

potential  ot  B,  or  that  the  electrical  state  of  a  body 

may  be  either  positive  or  nentive  compared  with 

another  body  in  its  ordinary  eleobrioal  (i.e.,  unelec- 

tiified)  atate.    In  ordinary  language,  a  body  may 

be  either  positively  or  uegatiTely  electrified. 

{d)  Tha  diSereooe  ot  potential  between  A  and 

may  be  increaaed  without  limit  either  in  a  posi- 

re  or  in  a  negative  diraetion— that  is  to  say,  there 

no  limit  depending  on  the  nature  of  the  electric 

state  itselt,  suhoagh  thsre  may  be  an  actual  limit 

depsnding  on  the  nature  of  ue  dislectric    Here, 

again,  the  analogy  between  heat  and  temperature 

does  not  hijd,  tor  while  there  Is  no  natural  Umit  to 

the  degree  to  which  the  temperature  ot  a  body  can 

bs  rraed,  it  onnot  be  lowwed  below  tha  pemt  at 

which  the  body  is  deprived  ol  all  heat  or  "  absolute 

(()  The  lero  ol  potential  i»  arbitrary.    Thia  fol- 
WB  from  (1;)  and  (d),  a*  may  be  ahown  in  the  fol- 
lowing manner :— Sappoee  that 


npebepl 

.. efleotof 

leavea  to  i  +  o,  and  the  enveloping  auitace  to  ■•  t  ■. 
Since  the  divergence  <rf  the  leavea  doeaoot  altar,  w* 
obtain  on  fivpiaimantiLl  pcoof  that 

i  [  (i  +  «)  _  (a  1-  e)  ]  -  *  <*  -  ")■ 

(S)  Potentials  are  multipliod  according  to  tba 
algebraic  rule  of  signa.  Thia  i*  a  neoeuory  conn- 
quttiee  of  the  hypothesis  of  the  algebraic  natnrs  of 
potential,  and  we  sbaU  show  that  an  importsnl 
consequeuoe  tollowa  tram  it. 

Since  the  at&adaon  between  two  bodiea  la  ths 
dgnot  thediffereooeoipotemlialbetwami  tliem,T» 
must  »««nTnii  that  aa  iaoreaae  ol  the  attimctiva  tm» 
indicate*  on  increase  in  the  differanoe  of  potantisL 
But  it  by  no  means  foUom  that  both  increase  in  tha 
same  ratio.  Ws  oan,  in  fact,  show  that  thoy  don<.f 
inoreaae  in  the  aame  rstio  ;  for  if  they  did,  the  rela- 
tion between  them  would  be  expreased  by  an  equa- 
tion of  the  form 

/=ft(6~a), 
where  the  notation  is  that  above  uied.  Now  Ist  na 
aappo**  dto  be  greater  than  i,  then/ become!  aegt- 
tive.  But  negative  attraction  is  repulsion.  Eipai- 
ment,  on  the  othu  hand,  shows  that  there  ia 
always  attraction,  whichsver  potential  is  the  highir. 
Hemce  the  atteaotion  between  two  bodiea  doaa  not 
liiiiiesaii  in  the  simple  ratio  of  the  diSsieccs  of 
potential.    If,  however, 

/-i{i-a)'. 
/  will  always  be  poaitive,  and  experimental  fad* 
will  be  in  aooordance  with  theoretioal  deduotioa. 

Bat  it  a  diitereuce  of  potential  i*  to  be  adopted  Ii 
the  fondamsntal  idea  in  electrostatic  theory,  it  ii 
necessary  to  measure  it  in  unite  ot  its  own,  and 
independently  of  any  other  electrical  unit.  In  tact, 
the  unit  diSerenoe  of  potential  muat  be  the  funda- 
mental electrical  unit.  Bat  the  measurement  of* 
difference  of  potential  in  units  ol  its  own,  and  indt- 
pendentiy  <rf  all  other  electrical  units,  ia  an  eiMi- 
nwl  mental  problem  which  does  not  appear  to  have  bsB 
-    •""   hitherto  solved.  O.J.B 


O  is  the  zero  of  potential :  that  positivs  potsntial  is 
represented  by  diatances  measured  from  O  miong 
OX,  and  negative  poteotial  by  diatances  along  Or. 
Then,  aince  the  line  XV  ia  ot  indefinite  length, 
there  is  nothiog  to  fix  the  absolute  poaitionof  O. 
We  cannot  eonsequontly  measure  potential  abso- 
lutely.    Wo  can  only  meaanre  difffrcnufK  of  potan- 

i^_,     a 1-idy,  usually  the  walls  ot  the  room  in 

experimenting,  ia  assumed  to  remain 
potential,  which  ia  taken 


ootentiol  ot  the  earth."    Tha 


described  aa 

tiol  of  other  bodies  is  posiuve  i 
ir  than  that  of  the  earth,  and  n«gi 
-.    An  higher  and  lower  are  men  _ 

J  4..  (^  ((,0  potential  u*  • 

ve,  or  to   consider  it  at  a 

.„    ^ .         that   of   the   earth.    The 

;utial  of  the  earth  ia  not,  however,  assumed  to 
it  nfoesaity  constant. 
,/)  Totentiala  are  added  and  subtracted  in  ac- 
cordance with  tho  algebraic  rule  ot  aigna.    Thia  is 
merely  an  extension  ot  {i)  and  mean*  that  the  alge- 


BXFBBIMBNTS   IN  ELBOTSOSTATIOS. 

—XII. 
[33S2T.]-3S.  A  ciLUjOE  in  the  potential  at  a 
hollow  condaotor  haa  no  effect  on  the  difference  of 
potential  between  it  and  a  body  inside.  Place  tlu 
electzoaoopa  on  an  irt«ni*fr>ng  stand,  and  cover  it 
with  a  hood  aa  explained  onder  Exp.  Ko.  ^ 
Slightly  charge  the  knob  so  aa  to  ciuae  tha  lean* 
to  open.  Then  electrify  ths  envelope  aa  strongly  *• 
pomible :  it  will  be  found  that  there  ia  no  loith* 
movement  of  the  leaves.  Discharge  theanvalopa: 
the  leaves  will  remain  unatCeoted.  In  thisaxpan- 
ment  the  hood  and  the  tinfoil  ooatiag  ot  the  elscbo- 
ecope  together  constitute  a  hollow  conductor,  and 
the  variation  in  its  potential  ia  found  not  to  aSaot 
the  difference  ot  potential  between  it  and  the  Isav* 
of  tha  electroscope. 

37,  The  Ailractivt  force  i)  Locatrd  at  iht  Sia- 
/bw  of  CaBiiHttiir.—PXtixi  a  small  pieca  of  DotA 
metal  on  a  fiat  aortaoe  and  cover  it  with  a  largat 
piece.    Having  diarged  the  cover  ot  the  eleotio. 

B'loms,  gradnally  bring  it  down  on  the  piece  ot 
atch  metal.    It  will  be  found  that  the  upper  pieoe 
is  attracted,  bat  that  the  lower  pieoe  remains  mi- 

This  confirms  the  principle  inferred  from  Exp. 
No.  Id,  that  a  conducting  plate  acta  aa  a  screen  to  a 
body  behind  it.  It  also  shows  that  eleetriwl 
attraction  does  not  penttrati  heiuath  ihcmiyjact  o/s 
eondatter.  For  if  it  did,even  to  auch  a  amall  extoit 
as  the  thickness  of  a  pieoe  ot  metal  lesf ,  tha  lowsr 
piece  ot  leaf  in  this  experiment  would  be  attraetaO. 

38.  Artion  of  KlKlrofihorat.—Ylid<M  the  electio- 
phorus.  Go  over  every  portion  ol  the  sarf  ace  of  the 
resinous  plate  with  a  fiexible  piece  of  metal,  auchss 
a  thin-bladed  knife.  The  plate  will  be  found  alill 
to  have  the  property  of  attracting  a  pith-ball,  aa  it 
did  before  touching  the  surface  with  the  piece  of 
metal.  Put  on  the  cover  nud  touch  it,  and  then 
raise  the  oover,  when  it  vriil  be  found  to  be  eleo- 
Irified,  and  tha  electrification  will  be  found  to  be 
positive  by  applying  the  test  described  in  Eip. 
No.  34. 

By  touching  every  portion  ot  the  surface  ot  the 
plate  with  a  good  conductor  held  in  the  hand,  ws 
may  assume  that  we  have  brought  the  whole  of  the 
Borface  to  the  same  poteotial  aa  the  ground.  Even 
if  it  ware  not  ao,  we  canuot  suppose  that,  after  thia 
operation,  the  cover  derives  in  electrillcation  by 
conduction  from  the  rEsinous  plate.  It,  therefore, 
becomea  electrified  by  induction.  How  this  happon* 
may  be  interred  from  Kip,  No.  i^l. 

The  excitement  of  the  reaiuous  plate  must  pro- 
duce a  oartain  difforenoe  ot  potential  between  the 


SNSIJSH  HEOHAino  AND  WORLD  OF  SdEHCKs   Ho.  1417. 


one  01  mon  ot  lbs  plajen  ii  pnicl;  ■ 
oaiiJBat(ii«.  8uoh  ui  nrraDgament  wool 
mil  Dotioeabla  to  wojona  tikiag  ths  p& 
imleH  thti  Duds  were  eritiomllT  eismiuBi 
ttoone,  well  kaown  that  a  pack  so  arnni 
"  ont "  aoT  number  ot  times  without  tt 
beiBK  duturbsd,  and  El  the  K>-oalled 
i^affli "  uraplf  coauated  m  m  taw  r. 
JBTkedoStbe  top  of  the  pack  from  the  ii| 
the  left,  repeated  perfaapa  cot  more  th 
fbuTtJinei  ID  all  !■  Terr  DommiQ  modeoj 
aod  eaota  poitioa  ihitlcd  off  hAppened  b 
four  oardi,  or  mnltlplM  ot  four,  the  pack 
dnlj  oat  mod  demit,  each  hand  would  in 
fOBtd  ta  oontain  a  complete  tait,  no  do 


to  the. 


n,  I  hare  calooiated 


r  very  nail 


mjoi 


rcoluD 


ttwellmlMlode  . 

to  aoA  leralt. 

After  "thunaghlr  ihnfflbe"  the 
dflmllDg  M  <m^,  take  may  "hand," 
obrfoiu  that  the  dtaoee  of  any  on*  aar 
■tine  paitionlmr  nit  (ny,  m  ofab),  ii  ■ 
SlmOuly,  that  the  Aanoa  for  a  noond 
'■•lM"aelab.  i*MlZtoSl,  f or  m  thir 
mod  ■>  o>  until  the  thirtanth  oard,  whoi 
balDK  the  remalnlnf  olab  ii  ma  I  to  40. 
the**  nt{o*,it  wtlT  ba  found  that  the 


635,013,569,600  (-a)  to  1. 
Ai,  howersr,  there  an  four  hmndi,  and  1 
■elMt  fram,  the  t&anaea  a^alnat  aoma  p 
found  who   holdi  an  entira  niit  are 

FroeeedfngiD  like  maimei  to  Bud  the 
of  m  noond  oomplete  luit  being  added 
(mmuDed  to  be  in  duba),  it  ia  tqnmlly  t 
the  Aanee  of  a  flnt  card  from  one  of  th) 
handa  beins  of  Bome  other  apedded  aalt 
39,  a  leoond  12  to  38,  and  ao  on,  ontil  tl 
to  21.    The  leanlt  of  this  latter  operatjoi 

8,121,425,414  (-i)  to  1 
-._  prabability,  or  of  n  A  to  1  i 
if  theae  two  partkulai  hmnda  I: 
iHu  Duua  at  ipaoifled.  In  thia  ca«e  thei 
Jimndi  and  three  mlti  remainmg  (or  ael 
ohmmMn  in  fmTonr  of  iti  oocorrence  in  o 
order  mult  be  pnportionataly  tnoreaacd. 
For  >  third  oomplete  aait  to  be  ihowu 
ooano,  naawritatee  the  fourth  being  Ii 
talned)  a  aimilar  method  of  prooeadiDg  : 
of  13  to  26  down  to  1  to  U,  wiU  re 
futbar  probmbility  of 

10,400,600  (e  e}to  I 
•Cmiiut  ita  anaoeaa  being  ahown.  Hate  th 
wmye  in  which  the  lait  two  aaita  may  be  i 
finml   iMDlt  moootdiDKlf  ahowi   thmt  t 
•gainat  the  erent  we  Hare  beao  oonaida 


r,  only  approximately 
in  it*  favour  are  really  somewh 
although  Tsry  little  where  *o  mmoy 
employed,  mud  where  the  pro^ttiOD  l 
Talue*ota,  i,  and  c  differ  to  widely.  V 
nombera  mre  nied  this  is  more  noticambli 
Tsry  mmrked  if  two  carda  only  of   ea< 

I  lemTettie  fall  elQoidation  otthaprobi 
who  are  farther  intereated  in  the  qui 
enough  haa  been  itatid  to  ahow  that  t 
Bgminit  the  reoorded  ocamrenaa  are  »  oti 
thmt  they  need  to  be  ezpreaiad  by  tl 
foUowed  by  no  leaa  than  25  othac  flj 
npwardi  ot  90  qnadrilUont  to  1.  No* 
'•  qnmdrilliona  "  1*  aa  eaay  to  talk  and  i 
aa  biUioni,  or  eran  millloni.  But  what 
laUon  ?  Not  nrncb  information  i*  given 
thmt  it  oonaiata  of  m  billion  ot  billion*,  eii 
oontaini  m  million  of  million*.  It  ia  *om 
thmt  the  mind  atteily  fail*  to  grmap  any 
aignifloanoe  of  the  Sguraa  wbioh  re; 
enormona  diatanoa  from  the  earth  ot  i 
Sied  (tar  (20  bilUona  of  milea,  or  thereal 
it  ia  alao  diffiaolt  tor  lu  to  form  m  oonoej 
ezoeading  minntenesa  of  m  waTa-lengt 
■my  1- 60,000th  ot  an  inch  for  the  exi 
Whioh  our  vinon  givet  u*  of  the  violet 
neotram,    yet    this    length     would     h 

than  a  doaenf  old,  before  a  quadrillion  of 
length*  would  cover  the  diatouce  indicati 


THB    NOTES  OF    BIBDl 
[33A32.]— Tbb  vmdationa  of  sound  In 


produce  the 

I  fiod  them  .. ., ..,, ._ 

allanimal*.  Bsfore  1  wa«  Jn  my  teaoa  I  heard  a 
black  thruih  in  a  pine  forest  prodaoe  cansecativaly 
Qve  tone*,  which  made  anch  an  impraaaioa  upon  ma 
that  I  now  and  again,  in  a  AentimoDtal  mood,  re- 
prod  ace  them  OD  tbe  piano.  Kuit  says  "Nature 
abbars  avacuum,"  but  I  think  thia  applies  with  equal 
foioetoiDharmoniounie**;  anything  iDhaimonioua  in 
itself  01  to  the  laws  of  nature  can  axiit  bat  a  abort 
time.  If  we  tap  oar  head  with  ths  point  ot  the 
flngsr  over  the  tcit  air  the  aound  produced  ia  a  semi- 
tone higher  thin  that  produned  over  the  right  ear. 
Big  hemdi  prodaoe  m  lower  tone  thmn  smmll  bead*. 
The  tound  ot  the  *tep  ot  the  left  foot  i*  a  semitone 
higher  than  that  of  tbe  right  from  man  downwards 
throughout  the  mnimml  kingdom.  I  stated  these 
fact*  more  folly  in  "Our*,"  October,  1384,  bataa 
Hr.  Bobinaon  flettar  33193)  wiahei  to  know  it  thia 
haa  been  reoordad  before  I  sand  the  above. 

J.  H.  Sohaollt. 

VIOUN8-OPII0AI.  U&TIBBS. 

[33633.]— Thi    disonaaion    on    violin*   niggeata 

certain  Unas,  which    I   vsatiue   to  parody  by  the 

"  Strange,  anoh  difference  should  be 
>T«ixt  fiddle  dumb  and  flddle  D." 

In  truth,  I  cannot  see  why  thia  disputed  qoaetion 
of  air  apaoe  should  not  be  tested  in  a  more  decided 
maoner  than  by  partly  filling  ths  oavity. 

Why  ahoold  not  the  same  belly  amd  bmek  be 
attached  in  loooesaon  to  sides  of,  say,  three  different 
depth* — viz.,  ordinary,  dooUe,  blo  haU-depth*~ 
and  the  tones,  &c,  bs  oarefully  noted  and  com- 
pared one  with  the  other  ?  Then,  too,  if  m  back 
mnd  m  belly  mie  neoeaaary  in  m  violin,  would  the 
tone  of  a  piano  be   improved   by   uong   a  double 


two  violin*  mentioned  gtre  m  note  m  fmint  shad* 
below  normmlD.  Thsce  i*  not  the  elightot  diS- 
cnlty  in  tbo  mmttv.  Ttie  note  cmo  be  idaoIiAad 
with  ths  utmost  certainty,  and  with  m  good  dsal  <4 
facility.  Whichever  way  the  air  volume  not*  ia 
taatMl  in  Hii*  way,  the  rasnlt  1*  alwaya  the  *amm 
There  is  no  variation  whatever  in  liie  piteh  of  tta 
note.  There  is  none  of  the  noeortainty  oi  ■''■^■- 
wbich  nndonbtedly  is 
mine  tIoUd  ki~  '      ' 

any  and  all  w ___ , — 

tion*  to  teat  their  violin*  tiy  these  two  matbeds.  I    : 
am  glad  Ur.  Wenham  has  taken  i 

probleoi.    Khe brings  the  sane  _„, ,,  ..__ 

allty,  and  eosrgy  to  tMi  on  the  mattar  he  did  <■ 

the  microscop*.  the   informatiaii    __  . 

■ome  time  ago  dionld  be  wy  inteceating,  impnta^ 

and  perhaps  even  epMh-MaiUcg.    laffrsewilhkte 

that  the  improveineat  Ur.  Mank  .... 

violin*  he  operated  on  may  bmva  bees  doe  BKSlyli 


nndonbtedly  is  met  with  in  mttompta 
ioUn  key  by  Ur.  Monk's  method, 
d  all  who  mre  interested  in  tbaea  viol 


[3353A.]— A  cuBTAiK  maaa  and  form  of  air  b  _ 
violin  is  osrtainly  required  to  help  making  a  p» 
feot  Instnuaent.  Mv  theory  is  that  the  aii-mM 
when  vibrating  ahoold  produce  the  si~~ '~~ 
a*  the  open  looitb  string  ;  it  wlU  then :  , 
its  parbal  tooea  to  all  the  upper  notaa  of  the ' 
Savait,  who  ezperimoited  with  a  fhie  Italian  vioHL 
blew  aoroas  the/hole,  and  the  eoond  it  [iroiMW 
to  sides  of  say,  three  different    was  F  sharp.    Conaidaing  that  our  piteh  ia  at  iMrt 

'     -  ■         ^ semitone  hlgbsr  than  the  piteh  was  whsn  Ihoa 

Lstromsots  were  made,  it  woold  ezaotly  bear  est 
ly  theory.    I  qiu>te  Savart  trom  memory,  and  Bsf 


Betsrring  next  to  "  Orderlc  Vital'*  "  kind  remark, 
I  certainly  am  much  intereated  in  optical  queatlon* ; 
but,  untortonately,  the  formnliB  relating  thereto 
are  oioally  "  monatr'  horrends,"  while  the  "  lumen 
mdemptum  "  applies  to  myself  in  regard  t?  them. 

There  sre  several  points  I  should  like  cleared  up  ; 
but  hitherto  I  have  failed  to  get  the  queations 
tackled  in  a  practically  uaafol  form,  and  no  bxika 
seem  to  help  one.  Since  it  ia  known  that  a  Isna 
whose  radii  are  aa  6  to  1  U  the  form  with  least 
*[dieric»l  aberratiDn,  it  would  ecem  that  thi*  ahoold 
be  the  form  of  the  crown  lea*  of  an  object  glaia, 
thus  filing  two  ot  the  radii  in  aalculating  the  curves 
ot  the  oomtunatioa ;  but  appareatly  *nch  is  not  in 
practice  the  form  adopted.  Why  not?  Again, 
tuppDsioitwe  used  such  a  6  to  1  lens  for  the  field 
lens  of  a  Hoyghenian  eyeplsoe,  shcold  the  eye  lens 
be  ot  the  same  proportionate  radii  or  not  f  Once 
more,  if  each  leue  of  a  Bamsden  eyepi 


NOTB  OF  AIS  VOLUUB  OF  VIOI.IN. 

[33a34.]-HT  be*t  thank*  to  Ur.  Uonk  for  his 
method  of  obtaining  note  ot  air  volume  of  violin.  I 
have  made  a  aeries  ot  sxpsriments  with  two  fins 
violins  since,  mnd  have  obtained  constant  reanlc*, 

■■  ■    '      "'       -  '       I    proceeded    as   foUowi 


Seated  opposite  a  piano  toned  to  "normal  pitch," 
I  grasped  the  violin  in  the  manner  deeeribed  by  Ur. 
Monk,  with  the  thumb  tm  middle  of  belly,  under 


Ur.Monk  (letter  31 

constituting  m  perfeot  violii.,  „ 

mean*  he  employ*  to  gat  at  ths  note  il  . 

have  here  •eyerml  violin*  mnd  m  number  of  oidiuir 

boxee,  whidi  all  nspond  "    "   "*"  ---»---■--- 


^  __.    A  plmin  bomrd  HL 

long  mnd  jm.  thiok  requ^ds  to  m  note  in  ths  MM* . 
way.  I  now  put  an  iron  clmmp  on  the  sooll  of  ess 
ot  the  Tiollns,  mnd  by  that  mean*  altar  the  wdgtt 
thereof.  It  now  reapondsto  a  note  exactly  m  MHi- 
tone  higbv,  althougb  the  aic-ma*a  inside  rMBht- 
tbe  same  aa  without  the  iron  clamp.  Ia  tact,  m 
body  or  *ab(taDce  oonlaioing  air  or  otherwiwwSl 
re*pond  to  a  nolo  on  tbe  piano  if  it*  grouod-teaa 
lie*  within  the  oompSB*  ot  that  iiutrumeat. 

J,  H.  Schnoht. 


A  aiNT  TO  WOBKIHCI  UXN  IN  WAXt 
OF   A   lil  VINCI. 
[335361— Bbfobx  our  working   man,  with  b> 
£2D0  or  ^300  cmpltml,  enter*  tbi*  bn*)aga*,  a*  recco- 
mended  in  letter  33492,  ha  shonld  know  that  thn 
exist    many    large   Danoaras    with  which   ha  •il 
have    to    compete,    eatabJiahed     with    sdk 
c^tal,    paying   very    little    dividend,  and 
ihmra*  all  at  a  diaoount,  more  or  Ics*.     The  flaol'    , 
and  beat  bime  meal  in  Great  Britain  i*  isuccla^,    , 
and  now  aelli  at  under  £6  per  ton.    The  wSIm  b»    , 

Eurcha*ed  it  thi*  spring  at  £S  3*.  9d.  p*c  toa,  k    , 


the  string*,  and  tho  fingers  extended 


ig*,  and  tho  fingers  a 
cloMd  my  eye*,  and 


Q  vibration. 

then  looked,  and  found  It  was  the  note  C— the 
middle  C.  I  than  doaed  my  eyea  again,  and  oom- 
manoed  a  chromatio  paauge  high  np  the  piano 
downwazd*.  The  vioUn  again  vibrated  when  a 
given  note  waa  reached.  Oo  looking,  I  tound  Uiia 
note  was  E,  next  to  the  C  abovs  mentlon«d ;  but  the 
vibration  was  not  aa  stiong  as  when  C  wa«  reached 
from  bslow— it  waa,  in  tact,  only  bmrmlf  tangible. 
E-flmt,  though,  caused  rather  atronger  vibration  of 
the  flddle,  also  D  and  C- sharp.  Thus  the  fiddle 
vibrated  ationgly  through  four  half-tonea.  Now, 
which  ot  theee  i*  the  real  tone  of  the  air  volume  ?  I 
am  mbaolutaly  certain  ot  this  reautt  in  these  two 
fiddle*.  It  WH  diffionit  to  taU  which  of  the 
three  half-tones,  0,  C-aharp,  or  D,  the  violins 
vibrated  most  *trongly  to ;  I  think  to  C-*hmrp. 

One  of  the  violin*  is  a  Strad  modal,  ordinary 
size;  the  other  aBuggeri  fiddle,  sh'ghtly  below  foll- 
■ize,  but  of  toll  model.  It  is  probable  that  these 
fiddlee,  though  ot  tooh  different  measurement*  and 
models,  will  contain  about  tbe  aame  air  ms«*.  There 
waa  not  tbe  slightest  vibration  when  B  waa  reached. 
This  ia  oontrary  to  what  some  havs  taiuht,  a*  C 
used  to  oorrapond  to  B  when  the**  Sddle*  were 
made,  and  I  always  nnderttood  thmt  the  air  mas 
was  supposed  to  represent  the  C  ot  those  day*. 

Uy  old  method  of  testing  the  tone  of  the  air  mus 
was  by  gently  blowing  into  the  violin  sound-bole 
with  the  mouth,  or  with  m  amall  narrow -mouthed 
pair  ot  bsUowa,  and  after  tboroughly  fixing  the 
pitch  o(  the  note,  thu*  moat  diatinotly  given ,  in  the 
mind,  to  go  mnd  verify  it  on  the  piano.    Both  the 


S^ 


railway   carnage   paid,  laid  down  ia  At:  , 

J,  Englirh  bcmea  are  much  cheaper.  H*|  ,, 
■0  oompete  with  the  rag  and  bone  oaIle«t<a; ' 
muat  run  hi*  own  itaam-engine ;  Bu*t  asU  Ui 
ground  matraial  penonally  to  the  agricnltDrHl]  \ 
in  a  market  only  szlttiog  in  the  three  vHf^ 
months,  and  wait  for  payment  till  theantomn;*i 
fact,  he  had  much  better  employ  his  ci  "  '  *" 

Betting  up  m  hand-loom  to  com^jete  with  the , 

wemviug  faobniea,  he  then  might  make  hall-a* 
crown  a  weak '  but  all  ths  profit  tie  oooldmaksM 
hi*  bone-grinding  on  such  a  "  "*  '  "    "  " 

*oarcely  pay  for  ua  engine-oil. 


[33537.  ]-Thb  letter  (No.  33492)  of  Ur.  N.  1. 
Tobmm*  ondat  th«  mbove  bnsiting  i*  calculated  t* 
give  one  the  iiniinaslnii  that  bau-cnuhfag  tW  , 
manure  is  a  trade  in  which  there  an  few  nunotte*  I 
toran,  and  that  coaseqoantly  then  are  good  o;*M-  I 
ing*  tor  working  man  with  small  eqiitat  (o  g*t»< 
g(wd  return  tor  their  labour  and  iutereat  on  Aril ' 
outlay.  Anyone  who  may  oontemplate  Bdqili*| 
ths  advice  would  do  well  to  make  astonaivs  inqnjrlM 
in  the  neigbbanrhood  in  which  he  propoaea  to  *l*l^ 
aa  to  the  probable  amount  of  aucoes*  be  ii  likely  t» 
meet  with.  To  judge  trom  the  extent  to  whi*h 
" crn*hed bones,"  "  booemaal,"  "dissolved  bass*," 
and  "supsrdioaphata"  appear  in  every  mmurs 
dealer's  lut.  It  would  *eem  that  there  aio  plenty  d 
produoersin  the  market  at  the  present  time;  and  a 
beginner  would  have  to  work  against  old  oonncB- 

tion*.     In  the  face  ot  the  preeent  tr  """   " ""^ 

DO  doubt,  there  are  large  prodaeeni, 
sbiard  tor  a  man  to  appear  by  tu — 


would  be 
the  varied 
capaoitiesot  "  bone  ooUector,'^'  "Ijoiler,"  "  cmshot," 
and  saleamio.  Anyone  working  under  the  con- 
dition* proposed  would,  I  tear,  soon  find  himsalt 
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labl*.     "Focui''  ibonid   try   it   the 
t  will  giTB  th*  loooa  hs  oideied. 

S.  B. 
tndaotlon  OolL— It  appsanitobeall 
MuUj  ;on  lu*a  not  got  pore,  BOfC  iron 

— '  it  ahoald   be  >a&kad  with 

eveat  conduction  ATnoDg 


<  oore,  >nd  it 


n  might  ii 
iAhI  (or  7 


iMB  of  iptiDgJ  nUtill 
pripg,  brtanedatoi 
lo  f  Awion  of  the  con 


Uoir  mora  til 


wappoint 
mi  for  in 


ifoi-nution  at  FoucftaltcuirentB.  TboM 
iatain  miKaatiim  and  wetken  the 
Rant.  SlQTiA.. 

(ndnotion  Ooll.— Your  coil  in  giving 
oUa,  oonadsiiDg  thatrouuenringNo. 
loonduy  ;  Sin.  is  u  much  u  tou  c&a 
(pact  from  21b.  of  snob  win.  It  i«ju>t 
'  'l  improTO  reaukt*  by  aiiDg 

am  At  Uw  baok  o( 
.  -  JO  Bad  onlj,  waie- 

la  contact  bnekai  in  AH 

Jlria  beU,  ;on  mi^  g«t  t»tt«c  effada, 

"— (  for  jonr  sloggiah  iron 

S.  Bonoss. 
[ndootlon   Ooll.  —  Yon    hare   very 
a  feel  dinpptuntad  with  tha  remilt, 


ha  win  ttntchei  lUght^T  Yon  wiU 
'Mta  iMg  Ungth*  of  Mrfaotlr  abaight 
on  aw  Mt  into  anltaUe  iMgUu  wl&  a 
I,  than  tie  in  ft  bundle,  and  paeh  in 

— "*■ powdered  whiting  1  beat, 

__i  aoak  in  melted  paiaSa 
nn  a  itrlp  of  haid  braac'lin. 
■B>  -bU  hammered  to  make  it  fMagj, 
a  omtaot  lin.  bom  fixed  Mid.  YSi, 
dqniteai  large  aa  oora,  and  abiMit|in. 
ng.ii  light,  but  I  don' t  Ilka  the  Jin.  tube 
>n)  jin.  ii  thick  enough  for  aajthing. 

H.  0.  SoYia. 
Inuuwiok  SlMsk.— DlMolva  in  about 
Hb.  of  aaptLaltnm  and  aboat  {lb.  of 
tot  In  an  fton  pan,  care  being  taken  to 
oontaot  with  the  flams.  Whan  eold 
■  laadj  for  uie.  Tbii  variilah  la  for 
I  and  Ironwork.  If  thia  will  not  luit 
[  will  Hnd  him  a  raoeipt  for  tha  beat 
■ok,  which  cannot  be  bonght  only  at  a 

E.  9bow>. 
Inma wick  Slack.— To  "Csexwt." 
uhtf  ia  preparad  ■■  tollowa :  —In  an 
a  alow  file  boil  lUb.  foreign  aipbaltnm 
wo  honra,  and  dniing  the  lame  tliae 
ir  ban  pot  Ijgall.  of  boiled  liotBed  oil ; 
Ftling  of  thia  lattar  add  gradnally  l^lb. 


the  pot 

..     _rtbothb_ ,  _,._ 

■aH  into  hard  pilla ;  then  cool,  and  mix 
if  tnrpantine,  or  nntU  it  la  of  proper 
"nw  great  aecret  of  ancDeaa  la  thiat  the 
inat  be  boiled  until  every  drop  of 
irapOTatad.  Of  course,  ttie  quantity 
aed  or  diminiahad  so  long  as  the  proper 
an  preaerved ;  but  the  greater  the 
longer  boiling  will  ba  neoeesarr,  or 

W.  T.  A. 
Ipuxlah  Soak— It"8horti:.eg"wiU 
■ra.  Farrington  and  Sons,  Surgical 
Wlgan-lane,  Wigan,  I  think  the;  will 
dp  him,  as  they  make  a  boot  curved 
ind  almoat  to  the  heel,  which  aaama  to 
'*  Short  Lag'a"  difficulty  mnch  batter 
t  fllnttntedln  tha  "  EM." 

TUZFUSB. 

imtterr.—lt  the  donhla-fluid  Uohro- 
lol  tha  Fuller  ^pe,  it migtit mn  the 
a  weak  before  wanting  recharging, 
ditioDS  named.  It  oonld  not  rety  wdl 
I  a  pleoa  ol  iiidIamU>ar  ahaat  might  be 
pofaaehjar.  S.  Borrons. 

lattery.— Thia  query  aa  put  ia  nn- 
At  tha  beat  only  an  approximation 
and  for  thia  tha  foUowii^  paitionlu* 
1.  1.  Nnmbar  and  aize  of  cells,  how 
■nti^and  strength  of  eolation.  2.1a) 
ired  tOWWk  lhamaniats(inamptrea), 
■stance  of  circuit,  Ineluding  batter; 

T  («)  1 '•■ ■->■*  -■   -'-     - 

tzeoi  eonnao 

B  and  aaalit\  ,.  ,, , 

R.  C.  BOILE. 

3e&d  Bl«ek  for  Brass  or  Tin,— I 
ha  miztora  of  a  small  quantity,  which 
off  by  fair  oaage.  Take  about  a 
I  lanpUadt,  and  put  it  on  a  piece  of 
not  four  or   five   drops  of  best  gold 

waU  to  the  Uii..kn.(^  of  putty.  Tba 
th«  better.  It  too  much  gold  size  be 
■t  viU  ba  a  bright  tOaok,  and  not  a 

Kow  add  tnrpentine,  about  twice  ita 


own  volume,  to  the  whole,  and  apply  with  a  camel- 
hair  bmih.  Mix  the  turpentine  and  the  mixture 
welt  together.  E.  BnowTi. 

[772 
Bella.     ,. 

be  done  by  joiniog  the  two  wrtb  wires  together. 
Oet  a  Bwitcb  with  three  taimiuala  on  ;  join  the  two 
joined  earth  wirea  to  the  centre  terminal,  aud  a 
covered  wire  of  each  of  the  other  circoiti  to  the 
left  and  right  termiaals,  then  moving  it  either  way 
complatas  the  drouit  an  desired.  M.M.I.ScS. 

[77215.1— Switoh  for  Bedroom  and  Kitchen 
Bell. — There  are  special  doable  pashas  made  wbich 
would  salt  you.  By  naing  one  of  them  you  would 
have  no  occasion  to  Qi  a  switcb.  They  are  pear- 
ahaped,  and  are  usually  anapended.  Ooe  paih  is  at 
the  aide,  and  the  other  at  the  end:  while  the  twitted 
lilk-cavered  witea,  which  bath  support  and  connect 
the  appliance,  an  Inserted  at  Uie  other  end. 

A.  E.  B. 

[77218.]  —  Horaeshoe  Kaaneta.  —  To  Mn. 
Bodrovs.  —  An  aleatzv-magikea  with  corea  lin. 
diameter  by  4in.  long  will  require  about  21b.  of 
win  in  all.  Tha  gioge  of  the  win  will  depend 
entirely  on  the  amount  of  current  it  is  Intended  to 
pus  Uirough  the  wire.  It  must  be  targe  for  heavy 
correnti,  aad  small  for  small  ourrenta.  Tlina,  No. 
12  wiU  carry  18  ampiree;  No.  14,  10  ampSrn ; 
No.  10,  6  ampbree;  Xo.  IS,  3  ampirea;  No.  20, 
11;  and  No.  22,  1  ampfra  only.  A  ma)^et,  how- 
ever wound,  will  not  driven  boat— U made  Into  an 
electro- motor  it  would  ;  and  to  drive  a  10ft.  boat  it 
would  need  at  leaat  one  dozen  quart  bicbromataa. 

S.  BOTTOSS. 

[77'2aO.]— Artificial  Subles  and  Uetala.^ 
Rubies  can  be  and  are  made,  diamonda  probably 
will :  but  the  atatement  quoted  aa  to  metalg  la  pure 
bosh.  The  alcbemiita  no  doubt  gat  iIlTer  out  of 
lead,  BO  do  we,  but  tiiay  never  turned  lead  Into 
lilvet,  except  when  the  "adept"  bid  special 
reaiona  far  adopting  a  procaes  which  ha  did  not  re- 
Teal,  called  cheating.  Sioiu. 

[77253.]  — Foeible  Hetal.~I  think  fusible 
metal  ia  very  difilcalt  to  analyae,  hut  I  give 
miztorea  of  fuaible  metala  that  w^ll  melt  at  very  low 
beats.  I.  Meltibelow212'Fahr.— BiamuthSpsrta, 
lead  6  parts,  aud  tin  3  parts;  melt  together. 
2.  Malta  in  bcnllng  water.- Bismuth  2  parte,  load 
3  pirta,  tin  3  parti ;  melt  together.  3.  Melts  at 
107°  Fahr.— Lead  3  pirta,  tin  2  parts,  bumnth 
0  parts ;  mslt  togather.  The  above  mixtores  should 
luit  T.  Heath,  unless  hs  wants  a  matal  to  fnsa  at  a 
lower  haat,  which  I  am  not  at  praaent  able  to 
supply  him  with.  You  can  obtain  any  of  the  above 
metals  ve^  cheap  aoywhare,  but  be  oareful  you  do 
not  bom  the  metals  whilst  thsy  are  melting. 

E.  Bbowx. 

[T7256.]— Bocantrio  Otlaok.—If  "Tomns" 
will  sand  bis  addraaa  to  me,  I  will  land  him  what 
he  requires— viz.,  "  Ibbatson'a  Qeometrlc  Chuck," 
third  edition,  written  by  the  inventor. 

Hinton  Martel  Rectory,  Wimbome.      0.  J.  L. 

[77268.]— Indnctlon  Ooll.— (See  also  reply 
77237.)  Uae  lib.  No.  16  for  primary,  on  a  core  of 
a  bundle  of  iroo  wire  No.  20  gauge.  Sin.  clear 
between  the  heads ;  about  two  layer*  will  be  suffi- 
cient for  tbe  primary.  Uia  your  lib.  of  No.  40 
for  the  seoondary.  Yon  should  get  a  good  inch 
spark,  uaing  four  or  Ave  bichromate  ceOa.  Con- 
denaer,  100  sheets  of  tinfoil  7  by  6. 

8.   BOtTONB. 

[772SS.]— Indnotlon  Ooll.— Soft  Iron  wire  core 
|[n.  thick,  9in.  long ;  bobbin  endi,  6iu.  pqoare,  {in. 
thick,  ebonite.  Tliraa  layers  of  panffiosd  paper 
round  core.  Primary,  two  layers  of  IG  B.W.Cl.  a.c. 
wirej  saaaudary,aiethe21b.36'aandllb.4a's which 
you  have,  wind  in  six  sections,  (lb.  each,  with  40'i 
on  middle  of  ooil,  SB's  on  ends;  length  of  spark, 
31n.  Should  work  well  with  five  bichromatea  [aea 
answsr  to  77239).  Condenaer,  ISO  sheets,  12in.  by 
Bin.,  orcquivahmt.  S,.  O.  Bovlb. 

[77260.]  —  Oalcnliia.- Thanks  to  Mr.  H.  B. 
Lane  tor  referring  to  me  for  a  aolution  of  hii 
iateregting  problem.  I  had  alwaya  thooght  that  the 
reason  Uiat  a  pipe  diachargea  more  water  when 
nearly  toll  than  when  quite  full,  waa  because  the 
emp^  spaoe  above  the  water,  or  rather  the  olr- 
Dpaoe,  acts  as  a  sort  of  cuahion  to  equaliie  the  Sow, 
and  henoe  gives  us  an  indsaaed  discharge ;  but 
the  following  inveatigation  shows  that  this  pecu- 
liarity la  the  reaolt  of  Keometrioal  oouBiderationa 
alone.  The  eipreasion  denoting  tha  dlacbarge  iu 
-ibic  teat  per  locond,  omitting  conatant  coeffici«nta, 


root  or  power  of  tha  axpreaaion  becomes  a  max.  or 
mln.  also;  we  bare,  tbeietoie,  only  to  add  with 
p^ ,    Now  suppose  the  aurfaoe  ol  the  water  in  the 

pipe  to  be  below  the  oenlre,  join  the  centre  to  th» 
two  edge!  of  tha  water  lurlace,  and  call  the  angle 
between  these  two  radii  2  ^,  then  Uie  segment  Of  a 
circle  oocupied  by  the  water  will  be  the  aactor  whoae 
angle  ia  2fi  le«i  the  triangle  composed  of  the  two 
radii  and  the  eurlaoe  of  the  water.  The  area  of  tba 
■ector  is  r^  9  where  r  —  radios,  and  the  area  of  the 
triangle  is  r  sin.  0  x  r  oos.  $  ~  1  r*  sin.  2  0,  also 
P  ■•  2r^,  hence— 

pt  ~  -  "~"~i~ —    (omitting  oonatant  ooeffloienta). 


Ttaia  equation  can  only  ba  solved  by  the  trial-and- 
einu-  prooen;  it  ia  evident  that  the  equation  ia 
sitisfled  by  9  1  O,  that  ia  when  the  pipe  ia  emptr, 
and  henc^  of  course,  the  axpreaalDn  ia  uen  a  mini- 
mum, aa  thara  is  no  flow  at  alL  But  the  onriou* 
thing  is  that  the  aquation  is  not  satisfied  whan  tha 
pipe  is  fall,  that  ia  whm  9  -  ir ;  but  that  it  i» 
aaliafiad  if  ^  —  154°  5'  or  2'iiOl  in  circular  measure. 
This  value  of  ^  therefore  makes  tha  aiprcasian  a 
maximum.  In  solving  the  above  equation  care 
mnit  be  taken  with  the  s^ni ;  thus,  sm.  2  ^  ■  sin. 
308°  Iff,  this  being  in  the  fourth  quadrant  -  -  ain. 
51°  5<y,  and  the  cosine  Is  -i-  cob.  61'  SO'.    I  anpposad 


the  same  formula  hmds  for  any  poaltlan  of  th» 
surface,  if  we  ramembar  that  the  coaloea  of  obtuse- 
angles  are  nfgative.  From  the  angle  thus  found 
it  u  eaiy  to  calculate  the  depth  of  water  when  the 
diacharga  la  a  maximum  ;  it  la  r  (1  +  oos.  2S°  55'),. 
or  tba  diameter  x  -0407.  Thus,  In  a  pipe  2n. 
Internal  diameter,  there  would  be  an  emp^  apace- 
between  anrfaca  of  water  and  the  pipe  of  nearly 
1  fin.  hiah  whan  tha  diachatae  is  a  maximum. 

Bath.  UJ.C.E. 

[77261.]— QlanduIarSwellliiEa.- Ootoagood 
phyeidan.  He  will  probaldy  rsoommend  the  out' 
wajd  appUcatlan  of  tinoture  of  iodine,  or  if  the 
part*  are  of  a  taadar  nature  iodine  pomade.  But 
above  all  thlnB*  do  not  quack  yonnelt.  Hav* 
[vopeT  advice,  beoansa  tha  eaose  may  be  oonatitn- 


[77261.]  —  aiandnlar  SwelUmra.  —  It  tha- 
BwelliDga  do  not  laadily  yield  to  a  few  paintings 
with  inllna,  oonanlt  a  medical  man,  who  will  b» 
able  to  SM  them  and  have  a  dumca  of  loiming  soma 
opinion  of  them  and  their  oauaa.  For  all  one  can 
tdl  from  tha  query,  thaj  may  b*  limp^  eases  ot 
mumps  (tioabU*ome  aaoogh),  or  of  quinsy.  Can'fc 
do  any  harm  by  tha  above  treatmant,  or  with  a  Iittl» 
sweat  oil  and  oarboUo  acid  mbbad  on '  bnt  it  not 
effeotlre,  consult  a  medkal  man.  Nuk .  Don. 


[77262.] 


—  Oatarrh.  —You   ■ 


,  chest, 
slahiri 


aioiially.  Avoid  atlmulanta  and  exoaaaive  bodily 
exmtioD,  late  houi,  conflnsmeot  to  one  room,  &o. 
Sponge  ooplondy  naok,  head,  and  cheat  withoold 
water  every  momiog  on  ruing,  and  mb  briskly 
with  a  coarse  towel  nntd  the  akin  of  nr-*-  '"-'' 
and  head  glow  again.  Wear  a  light  fii 
next  the  akin.  "   ' 

[772G4.]-ar«Titatlon.— Why  cannot  "Anxioua 
Euquirez"  try  tbe  experiment?  The  weight  wHl 
fall  perpendicularty,  subject  only  to  some  little- 
diaturbaaoe  by  vimtion,  not  at  all  by  tha  spac» 
travelled.  Sioua. 

[77264.] —Or»vltatlon.~The  weight  would 
oertalnly  drop  on  the  Una — i.e.,  perpendioular  to- 
Ooot  at  carriage.  The  reason  ia  that  before  yoia 
drop  it,  ft  Is  indued  with  a  horizontal  velooi^ 
equal  to  that  of  the  train,  which  does  not  intertaie- 
mth  the  action  of  gravity,  which  always  acta 
perpeodienlar  to  the  floor,  Bxuut. 

[77264.]-Oravitation.— By  the  seoond  law  of 
motion  in  falling  bodiea,  a  force  acting  on  a  Ixxly  in 
motion  would  produce  the  same  effect  aa  if  the  body 
were  at  rest ;  so  that  the  force  of  gravity  acting  on 
the  weight  which  Is  in  motion  owing  to  the  move- 
ment of  the  train  would  produce  the  same  effect  as- 
i(  the  weight  were  at  rest.  The  weight  would 
therefoio  fall  to  the  floor  of  the  carriage  in  a  atraight 


■J] 


il  area  of  water  flow- 


being  at 
the  pipe,  aud  F  the  *'  wetted  perimeter.' 
Ihlamay  be  put  in  the  to 


[.  DlBD 


'  ikY' 


[7720i.]-OraTltaUon — If  a  weight  were  let 
fall  from  railway  carriage  roof  uudar  couditions 
stated.  It  woidd  fall  on  the  floor  iu  a  perpendicular 
line.    The  reaaon  is  that  at  the  i --.--- 


to  find  what  is  the  depth  of  water  in  the  pipt 
tbia  is  a  maximum ;  oa  the  iuilei  if  retcra 
vhole  eipreaaioo,  it  ma^  be  diacirded,  aa 
sxpreniou  becomes  a  maximum  or  minimum 
Lo  tba  variable  iMlng  given  a  certain  value,  th 
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■xbannumt  will  cireTMulti  Terr  nmllftr  to  thoMWA    "/^uu  mio  umuuii™  uju^ot  wbu  ^^"^    i^     *., 

SSdfS  if  ths  o«ii.|i.  wd  iU^^tawmrt  .    I^P  expjna  iti  fare  on  Imtm  iDitMd  rf  on  tht    »nnoi  anwiorm  smj™.  m»^.™  ..» 

sr^sjS'.'^tiffi^s^r;  Sf&sfzv,sr,s^tr"^'.si:s:  j."a"ooaci!ssK.";^s,:i^; 

&i;'S.ZSASrt±,"i:£.'SSi  '^.'^h'^^'T?^';_-yffif^.'<^-  ?.»S't.^=S?»?s?'i'?^.?.li 


^J^^"  d^i  ^"th^cii^rU^^  3to:rth««  to  full,  dTriop  idr  foli^.     ^  m«.i;B  ouxi^  rt«.gtb,  «««11t  ic 

and  put  of  the  moTiiig  Ibody.     When  an  artiola  [77279.] -BamorliiB    Vamlrii -Th«   IdM  of  lh|fv"_™,.7^S.M?2fS^J^io^-i^ 

ij54rB.»a.vth.-3ght.^mij»-i«nd,op.  T«ji.hlni»jlhmg;;d»pin.lro.t"i.«>ough^  r„'St^^'^^,.'t  nS^fo" -ST* 

pfng  in  mid->iT,  it  hu  an  mniik  ol  60  rnOai  an  make  an    a>p«rt  billoa*.     It  mnrt  be   removed  iJ^,X—uri7  ™  _  Mn  ntb    It  *mitru 

hont,  hut  it  hai  loit  ooQtMt  with  tho  foro  that  whan  the  warm  waathn  oomea  with  w    '        ' ' 


,    Yamlahlng  of  any 


the  innoUUe  "  law  of  oomoratioii  of  a 


artida  fall,  a  lua*T  nManoe  tailing  quiver  than  and  It  ia  umIbm  to  attempt  to  do  good  work  dsring  Biirron.— The  derloe  dwonbed  b;  yon  wi 

a  Ugbt  one,  aad,  therefon,    •bomng   the   leut  froat.  Nun.  Dob.  aot  aa  joo  aspwit,  beoinae  the  oombn  ot 

Variation.    If  it   waa  an   iron   weight  that  waa       rTI9sn  i  -inontvinai  —Tn  Mh  Ttnrmn  —Tt  (•  *"  doureaaed  exaotlj  in  the  wne  pmpartui 

j™pji,lh.d.Tiatkm  would  onljll  afraotionof  JJ^^iJ  to^^?L^  j^  i^S^lh- by  '"'^  fJ"^-J'^  T^  ^  \ 

[7726fi.]-BlaetrolTai«.-C«rtaInly,  minnionly  oonneeting  the  outm  aoating  to  negatiTe  tetmlnU  ESfS^^STS:-.!^!^^  niT^TnrT? 

thj   lo«  of    oonTenion  of  powai   &to  electrioi^  and  alioTOg  the  poalHTa  teSnInal  t?n)aik  into  the  !SSf  1™?^^^  SnJ^  UU  from  i 

<ali0Dt  2  to  6  per  cent,  in  a  wall-made  dynamo),  and  knob  of  the  jar.  3.  Bonovi. 

tbelotiot  auTantlDleadaaad  wiatatnbeat.  [77281  ]— 


[7T266.]-Hleotrolyata.-Th«  flame  of  thagaaaa              From  (L)«- v'o"  -  ys. wooUtake  plaoe  io  th?"^ia  ot  raJ^iM, 

would  give  tb*  aqniTalant  in  heat  to  the  braks-              From(iL)  [y*- {*]+  tVa--yt  -  0.  only  the  toaa  In  onirent  entailed  by  Uwimi 

paw«c  expended  In  decompoaltian ;  hot  thai*  would              From(liL)  [i*  — c*]  +  yVa*  ~  yi  m».  theae    aaid    naatanoat.      The    toanfoma 

la  power  loit  tn  aonvarBOD  in  the  dynamo,  and  al*Q                                        '  tmg.  amptnainto  TOlt*  doea  not  depend  oatfaan 

in.  the  tMiitanoe  of  the  dnuit.    Aa  ia  all  aotaul    oi„ii»,,,  i.  -„«  t-  ««ni  ,  _  «  o*  ™  aeoDndarT  oiiouit,  b«t  i^Mi  the  m 

opfrattou,  natnie  take*  toU  at  ewj  itage,  and    BmilMly  "  "mw  be^"«  *  -  y-  induotion  tnma  thi.  Utt^  makSTnponlha 

narai  giraa  ua  back  in  reanlta  what  we  eipeikd  in                                   . .  z      y  - 1.  ^g^  ^^  ^^^  77237.}                       S.  Ben 

work.    That  i>  why  peipatnal  motion  ia  an  idla    Snbatitntexfbry  and  iln  (I.)  (it.)  (ilL),  than-  [77290  l—0*atl=»    ftlaaa  -llaiw    oai 

^"^-                                                        S'"*"-                               i'  +  i'-o>-it-««  oaita«am.tal  i,;  it  oumotbamade^J 

[77267.]— XleotTiQOaa-IdcbtCT.—TlMaontaat                      .  ._„  .,  ._^,  J_._^  flnld.    The  ao-oallad  caitingi  ate  naade  ' 

pdntaibonld  be  about  Jin.  apait.     Try  to  neaa                                '            ^-^    Ji    ^i  vcttdam^tm,  haatod  nota  it  ia  inaplai 

-them  iq^  wlUi  the  Uads  of  a  penknife.    If  It                                    .         '        '        ■       BnniN.  ditioii,Tn  meUImonlda.    Tbemoolda  an  ei 

^  to  miue,  and  the  glaaa  lequina   the  moit 

^**'  annaaUng,  naoally  for  troa   thiee  to  bbti 

"■  after  it  fi  Btonldad.                     Taos.  Fm 


deterenoa  apon  aa  intrioate  and  uoTal  a  mbjaot,  da  q[  diunooda  in  m 

not  think  a  Boluakoiff  ooll  oonld  be  emplinad  to  /^  ;£  Vaalt— American  Jaurnal  of  Sdeiut, 

irtOK!  ^        wi„tw-     n-.  t  i-v,*-,        t  .>,i„t  ^^°f,^^  *""  Pf**""*'/  ^^f"""  "l^"!*  18B1  a  met«>rit(s  wa*  found  near  Caoa  t 

'■£^""UiSrtSf{l^S^«^^'tT(L^  effeota."    ^  onrrenU  employed  In  hirup«bn«ita  Aruima,  and  w«.  thougbt  to  form  part  o 

Zh  ii  *^.^SlJ^j;^I!il  1^1  .?^.7^  "?  produced  by  a  dynmo  o(  aioaedingly  high  „(   ^Zuie   iron.     TdS    Urgert    mw   dii 

f^    n^  5^\  f^if^  ,^'  J  ^w^u'    "  i^  ™""«»  "^  fn^oeney  of   altotnation,  and,  oon-  ,Mbi  2011b.,  and  h»  •.  lomBwhat  flittn 

^-    S?'  "  'L**  "'V?^**..^'^,' J,'^  S*"*''^'*  "  "dariBg  the   ToTcage,  the   cnrrenta   are    great  in  ,n3„  rtumi  ahowing  deap  pita,  three  o 

not  worth  repiJring.    Clarke'.  1891  Influenoe  Gaa-  qutatii,  ;  wbrnaTtho  ounenti  from  an  ^dinary  ^  ^UrStl^aih  the  ^    One  oth. 

Lishtoa  are  aptonifid  things,  not  only  for  lighting  ooU  are  nnl-dlradional,  and  of  a  (ate  ot  frequency  S»l  waaftmnd  to  weiitb  16tlb     A  maB  « 

«ran«y  gat-jsU,  but  alao  the  igmtum  Jata  of  gaa-  which,  oompared  with  the  tojmer,  ia  a  anaU'.  paae.  401b.  wai  broken  in  picl»  with  a  trip  hamn 

""IwiUn.  w   n    n.,T.  m.»t--..i  w  ~i  •„  ^'  ^'  ^'  '*  waainonttjng  one  of  tha  fragmsat*  ot  tl 

Sherborne.        B.  R.  Dalb,  Eleotncal  Engineer.         r772S3.]-Tr*a.tb™M».-U tha tranatonncr ia  that  diamonSiaM di«»Tarod.    The  diua. 

[77271.]— Voltmeter  .—See  my   book,    "ElM-  to  traufonn  apwatda— tIe.,  from   low  to  higher  blaekand  white,  their  natoie  being  eetabli 

trieal  Inatramant-Ualdag  for  Amatenra,"  where  *oItags,  then  the  pcimuy  la  wound  on  flrat,  and  their  hardnwa  ud  iodiflerance  to  chemical 

you  wOl  find  fnll  dausription,  with  ooti,  of  mode  ot  than  tha  awwndary— or  elaa  aometimw  side  by  dde.  Carbon  in  the  form  of  pulTaralent  iron 

maU^  theae  tnatmmenta.  S.  BorroifB,  it,  on  the  oanbaty,  the  objeot  ii  to  tnuiuonn  a  ooanra  in  the  aame  oavity  with  the  diamond 

[77271]- MootrloShopAlarm— U»eplatioum  ourrtnt  of  high  Toilage  but  email  quantity  into  one  proportion  ot  niokol  In  the  general  maaa 

for  the  actoal  contact  poinU,  and  lacquer  or  vamiih  of  large  qnanUty  but  low  voltage,  the  floe  wire  cent, 

brawwork.  H.  C.  Boyi.B.  torm,  the  primur    and  the  ooam  wir»  lie  ay-       Ih  ,  p,p«  n«d  before  (he  Qeologioal  80c 

riTOTi  1     ni. .!«-.»      T    .i.™ij    ..1..J—   i.n..  ooDdary.     The  objeot  of  tha  aztemal  inn  aheU  la  to  Mr.  Waloot  Qibioa  on  the  "  Oeoloar  of  the 

[77271.1-OUrlonat.-I   rfiould    adriae  "  Har-  conoentrata  tha  mignctio  fleld.    Tho  good  affect  ol  BMriuffX^  rf   too  Southiii  T™™ 

lZltoS'an''oMcr~.riE^/^~t^ug^?"^^^  S's^aUdaSK  *"  "^"^ '  """  ^S  ^<Sl^'  S^   »'  P™™-^   rf^""   VIk""!.' 

one  tot  £4  tf.  at  feuUor'i,  Hmymarket.    With  thia  "  '"""  d'taila.  S.  Botmmb.  diaouiaaa  the  phynoal  relation!  o(  the  gold- 

elailonat  yon  oan  play  with  Tlolln  or  harmonium.       [77283.]— TranafoTmeTB.-No  ;  the  fine  wire  ia  oonglomaratea     and     asKHuted    rooki     1 

and  ii  Tory  sweet  mDaio.    I  ocoaaionallv  ofl  the  top  the  primary,  the  ooane  the  aeoondary,  and  the  coils  Witwatersrudl  diatriat,  and  deaoribea  tha 

ioint,andalaothemiddleioitit,atitkaspathejoiiit  are  generally  laid  side  by  dda.    The  aztmal  iron  rocka  in  datalL    Ha  oonaludea  that  the  got 

in  good  order,  and  allowi  you  to  take  it  to  aiacaa  •ball  is  gennally  merely  a  proteotiTe  oasing  ;  but  mg  oonglomeratea  and  qoartnte*  and  abalei 

without  straining  it.    Yon  wiU  find,  from  experi-  lometimH  fomupart  otthe  otaasd  magnetieolrenit.  Witwatacsrandt  district— whieh    haxe   aw 

«nc«,howtoregalat«ther«adwiththesc»ws;  and  ^be  inindpla  of^  all  transrormers  is  the  same—  ooosldenible  metMaorphism— form   odb   *e 

«  aew  reed  yon  may  sorape  with  a  peoknife  induction  ;  the  differenoe  is  In  design  and  mann-  which  the  beaaand  aaminlt  are  not  saea ;  t 

HxBKOKions  BLumKFTR  No   2.  tactura,  except  that  an  Induction  or  intensity  ooil  aeriea  la  mudi  newer  than  the  pieiaeee  and  ) 

,„„,.,    „  *.    -n.*  V  IK  .m.      1.  V  baa  an  open  ([noomplate)  magnetio  drouit,  wbOst  on  the   eroded   edges   of  whioh    they    re 

J77275.]-OhromBUo  Pitoh-Pipe.— The  pitch-  that  of  a^aiutoiini  is  a  olosSi  one.  older  than  the  ooaT-bearing  bods  which 

pipe  about  whioh  "Chromatio"  inquires  u known  E.  C.  Bona.  formably   orarlie   them;    9iat    the  aattw 

as  Eudlfly's  patent.     It  conslsla  ot  a  tree  reed       ..,„..,_  „  „  amociated   with  the  BoU-beMdnc  beds  ha 

about  tin.  In  length,  rlTeted  to  a  stout  pUte.    The       [77287.] -Sorew-Kaklng. -To    make  screwi  ttrSTc^  ttT  BnaiaS*    and»Ss  not  or 

cam  movea  a  double  slide,  the  one  part  being  a  you  do  not  require  a  turret  lathe.    A  praobcal  !S«2tedin  i  ts  Wm  t  poeition,  the  mot 

wedge-shaped  block,  wbiah  fit.  doe^uodar  the  wrewmakarwUI  t^n  them  ont  m  large  quanUlu-  hSTrtaken  plJETiT  tiSiEwctiona,  ™ 

reed  ;  the  other  part,  a  strong  spring  oUp,  which  with  a  few  simple  hand-tools,  eren  screw  to  gangs,  ^uu,",„  ,„rth  and  from  east  to  west    tha 

presMis  sgalnat  tbs  upper  side  of  tho  reed.    The  using  .(thor  a  hand  turmog  lathe  or  tluow,  the  ti^oe„»tion  vl  Iheee  moTements,  the  stra 

pit=hi.u,u»lli-PtoP;    but  I  dtered  mine,  man.  mode  bainj  so  dmple  that   with   once  jhowing  a  SjeSedw^  Ud?id  su^uririgSonVm 

yoarisgo,  lo  D  to  D'     E«>rj  g^dation  of  piU;L  green  hm.1  can  n^only  m^  aU  the  toola  nee«-  Jj  „n^of  the  wnntry  waa  flooSdlwith  1 

within  tha  octavo  can  be  produced  bv  turning  the  wry,  but  mak"  aorewa  equally  as  welL  I  am  afraid  ^^  ^^  oharaoter:  and  that  the  congte 

cam,  and  obsarving  the  graduated  eJge.  it  would  take  up  bM  much  aoaoe  to  «j>l«n  aU  that  S'„*w  t^Sri   iiSSyTthTe^Se 

H.  T.  W.  «  neoessary  witk  drawings  oftoola  use£i  but  it  the  Zi«t^  ^^M^    gn^rVhiol 

[77276.]-OhromloAoid.-n.ow5  Wright.  ^^1' "^Sd'beTt  iTTr^SeSTS^  M^'i  "^'ytt^S-l  with  anrifarou.  qosrtz^v. 

r77.77.     Mot  ,    a         «t    ^^-r™"'  ^^^Sl'-Tt^'^^^'^V^'i  K^£S?Se'=g;V^cta'^b 

[77277.} —Motor.— 1    do     not     think    yon    can  time,  il  you  wHl  adTertua  you  address  I  will  try  (Z^jTiVtl.      ^i„K      tifnri.t,  .t  Apri  «<.■, 

fr'<«,"^.S'^T'^*'S,'?J"*T'*°^^  and'putVrigbt  P.  L^^w^toh"'  ^S^ex^^' r^^lfimpC^baS'tl^of'aa 

You  might  t^  what  wrndmg  with  No.  32  would       L77289.]_KiootrIoal  XnltipUoutor.-SBO  my  area:    The  oonduMon.  arrived  at  from  an  «i 

ao.    Oonoeci  up  m  want.  a.  iwrrora.  ^|    ^^  ^^265.    Tour  apparatoa  would  moat  oer-  tion  of  tbasa  areas  cooflrm  the  reanlts  of  tb 

l772JS,]^^Oxa,jie'Qiowliig. — Diaease  :  Fungoid  tamly  not  work.    Tranatormers  are  merely  agents  of  the  rocks  of  tbs  Witwatanrandt  district. 
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THB  Don  CETTCE ;  ITS  C0V8TAUC- 
TZOH  AKS  XrSES.-IU. 

FIO.  Id  ia  Added  Iiere  in  oidei  to  expl»m 
in  some  mMsars  the  votkiag  <»  the 
drack,  M  this  genanlly  faoilitataa  tlie  oon- 
■tniotion.  A  inll  aerve  to  tepreaent  in  out- 
liiiB  the  obuok  hanging  veiticallj  in  ita 
^MO,  the  &xifl  ot  the  mandrel  being  aX  the 
punt  B  {let  the  Iriahiam  pass  unheeded). 
l3is  cdrole  D  will  represent  the  path  of  some 
one  ipot  on  the  surfaoe  of  the  work  as  it 
nrolTea  on  tumiag  the  mandrel.  In  the 
pnrcnt  case,  if  the  chaok  ia  moved  to  a 
norizental  position,  as  dottod,  no  part  of  it , 


shifts 


'here,  and  the  piece  of  wood  or  ivory  is 
lifted  round  after  eaoh  flute  (or  rib]  ia  cat. 
A  fised  tool  is  need,  or  a  revolving  catter, 
and  the  riba  or  flutea  may  be  plain  or 
monlded.  Details,  however,  of  the  process 
need  not  be  entered  into  here.  It  may  be 
mentioned,  however,  that  the  ohuok  never 
revolves  at  speed,  but  is  moved  round  by 

Coing  the  hand  upon  the  mandrel  pulley 
m  which  the  cord  has  been  removed.  The 
prooesB,  therefore,  of  cutting  ribs  or  flutes 
upon  a  domeby  means  ot  the  chuok  is  always 
a  oompoi&tiTely  alow  one.  As  is  usoa)  in 
lathe  apparatus  the  form  of  the  dome  chuok 
admits  of  variation,  and  I  am  told  that  the 
chuck-screw  and  its  attachmenta  are  some- 
times mounted  on  a  female  slide — similar  to 
that  of  a  modem  eccentric  or  oval  chuck. 
By  this  plan,  when  the  chuck  and  the  piece 
held  in  it  ia  raised,  the  movable  slide  ascends 
with  it,  reducing  the  very  evident  danger  of 
the  frame  coming  in  contact  with  the  slide- 


an  additional  support  to  the  pieoe  which  ia  to 
be  operated  on.  Here,  however,  it  is  the 
male  slide  which  carries  the  noee-pieoe,  and 
therefore  the  foundation  plate  remains  t'n 
jifu  when  the  slide  rises.  This  doea  not, 
therefore,  escape  the  danger  of  striking  the 
slide  rest,  as  it  does  not  rise  with  the  noso' 
pieoe  and  work.  The  centra  point  and  that 
part  which  sustains  it  would  be,  I  think, 
rather  in  the  way  ot  the  tool.  Probably  it 
was  found  to  be  ao,  and  was  removed  in  the 
newer  form  of  ohuok.  Uost  of  the  modem 
lathe  apparatus  has  had  ita  origin  in  older 
designs,  with  which  latter,  nevertheless,  very 
exquisite  work  was  done. 

la  reference  to,  and  in  support  of,  this  latter 
statement,  I  may  mention  that  our  friend 
and  able  instruotoi,  "  F.  A.  U.,"  sent  me 
the  other  day  an  exquidte  photo,  of  turned 
work  taken  from  the  Plorentine  ivories,  of 
which  there  is  at  South  Kensington  UuseunL 
a  book  of  photographs.     Copies  of  these  okd. 


c 


viD  ham  oonu  in  ocmtact  with  the  tool  C,  aa 
M  part  will  have  fallen  upon  that  side  of  the 
■asdnl.  The  chock  and  the  pieoe  it  oarriea 
fen*  taiq/ij  been  nLored  further  away  from 
the  tool.  It  ia  evidan^  therefore,  that  when 
4i  piaea  to  bo  tuned  ia  held  in  t^  chuck. 


the  horizontal  position  the 
bol  vill  hftVB  ont  to  the  line  D,  thia  circle 
■pwantiog  %  Notion  of  the  dome  to  be 
.  teaad,  andit  tiU  answer  for  such  section  in 
•mj  poattion  ot  the  ohuok  from  vertical  to 
fc«™"**»'  Sappoaing  snch  cut  to  have 
Imd  undo,  thecGak-wieel  or  worm-wheel 


fottiag  Mtd  ahttfiDg  the  work  upon  its  axis 
•fMfawUr  conijDlateatbB  dome. 

HbMiaum  wOl  be  aa  entire  heniisphere  or 
olr  MhB  top  part  of  one,  according  as  the 
me  ia  giieai  ot  lowoed  to  bring  a  greater 
4r  lav  length  vl  the  mark  above  the  centre. 
,&»iwailvcdcel  a  dime  chtuik  ia  the  pro- 
^netiaa,  not  of  »  flMO,  bst  of »  fluted  hemi- 


reat  when  it  is  being  moved  round  in  the 
course  of  fluting.  I  mentioned  this  plan  to  a 
noted  maker  who  haa  now  retired,  and  he 
told  me  that  he  had  hinrnlf  made  several 
upon  this  plan. 

Personally  I  have  never  seen  one  so  con- 
structed, and  X  do  not  feel  at  liberty  to  illus- 
trate or  describe  it  in  detail,  as  I  uiink  it  ia 
in  reality  the  property  of  Mr.  Birch,  of 
Manchester.  It  is  a  decidedly  improved 
form,  but  not  so  easy  to  make  aa  that  meady 
described,  which  ia  quite  within  the  power 
ot  any  amateur  who  ia  fairly  skilled  in 
filing  and  broaa-torning.  Ihe  dome  chuok 
without  a  screw  to  raise  the  slide,  but  with 
worm-wheel  and  tangent  acrew,  was  made  as 
far  back  aa  1816,  and  probably  earlier.  The 
screw  was  subsiequently  added  as  an  im- 
provement, ao  that  the  London  Lathe  and 
Toot  Co.  have  reverted,  not  without  reason, 
to  the  orinnal  simple  form.  I  have  copied 
this  in  Eig.  IT,  and  a  still  earlier  deeign, 
Fig.  IS,  which,  curiously  enoueh,  ia  the 
exact  converse  of   the  one  whi^  I  have. 


rightly  or  wrongly,  accredited  to  Mr.  Birch. 
In  thia  the  nose-pieoe  ia  carried  on  a  vertical 
sliding-plate,  and  a  oentre  screw  i*  added  aa 


be  obtained,  at  6d.  each,  from  Floienoe  on 
application  to  the  official  in  charge  at  South 
Kensington.  I  had  not  myself  heard  ot  thia 
collection,  but  the  apedmena  are  of  marvel- 
lous beauty,  and  exhibit  the  results  <A  laUke 


apj»aratue 


many  an  amateur  might 
envy.  Clumsy  and  old-fashioned  as  Uie  old 
lathes  and  chucks  appear,  oa  represented  by 
Bergeron  and  others,  they  must  in  realitj 
have  been  made  with  the  greatest  precision, 
or  such  specimens  of  turned  work  could  not 
have  been  executed  by  their  means.  The 
specimen  of  awaah-plato  work  is  specially 
fine,  and  it  is  quite  regrettable  that  thia  kind 
of  ornamentation  haa  died  out—few,  if  any, 
modem  lathes  being  so  fitted.  Another 
specimen  is  surmounted  by  a  lily  of  the 
valley  in  ivory,  in  which  the  little  flowers 
ara  evidently  turned  one  by  one,  the  leaf 
being,   however,    worked,    as   a    matter  of 


take  the  opportunity,  when  in  London,  of 
inspecting  these  phottM  at  Kensington.  Thay 
will  excite  admiration,  and  act  as  a  stimn- 
lant  to  good  work.  0. 1,  L. 
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The  method  of  finding  tb«  Sidereal  Tims  at 
Loc*l  Meen  Noon  at  anv  other  atatioc  will  be 
fonnd  on  p.  406  of  Vol.  LIV. 

Fine  gionpa  of  ipota  and  faculie,  &c.,  are  now 
alwajB  more  or  leu  visible. 

At  lib.  23m.  Ss.  p.m.  on  Jnne  20th  the  Snnia 
Hdd  teclinioally  to  enter  Carnxr,  and  SammST  ii 
•nppoMd  to  commence.  He  is  in  reality  at  thie 
inmnt  eomevhat  to  the  nortb-weet  ol  the 
3.4th  mas.  itar,  if  Qeminomm.  Thia  ii  the 
theoretical  epoch  c^  the  Longeit  Day ;  bat  in 
London  no  difference  in  tbia  reapect  wUl  be  per- 
ceptible from  the  IBth  to  the  24th,  on  all  of 
which  daji  the  tnn  will  be  ]6h.  and  34m.  aboye 
the  horiEon,  and,  of  cootm,  7h.  and  sem.  below 
it.  There  will  be  no  real  night  in  any  part  of 
the  United  Kingdom  thiongboat  the  mimtb,  twi- 
light pereiating  m  the  north  even  at  midnight. 

From  the  19th  to  the  22nd,  iaclusive,  will  be 
an  excellent  time  for  obtaining  the  meridian  by 
the  ancient  meUiod  of  equal  altitudee. 

The  Xoon 
Enten  her  Fint  Quarter  at  9b.  61  '3m.  a.m.  on 
Jum  2nd,  and  ii  Full  on  tbe  lOtb  at  Ih.  32-3m. 
in  the  afternoon.  She  will  enter  her  lAst 
Qnart«i  at  9h.  0-8m.  o'clock  on  the  night  of  the 
ITtH,  and  be  New  at  2h.  6'6m.  p.m.  on  the  24th. 


at  7b.  a.m.  on  the  24tb.  By  2h.  30m.  a.m.  on  the 
26th  ihe  has  completed  her  joumBy  through 
Gemini  and  passed  into  Cancer  ;  leanng  Cancer 
for  Leo  at  2h.  30m.  p.m.  on  the  2Ttb,  ebe  paeaee 
out  of  Leo  into  Viraio  at  llh.  30m.  a.m.  on  the 
30th,  and  i4  obviously  in  Virgo  at  midnight  on 
that  day. 

Haranry 
Ua  morning  star,  in  the  sense  of  loutbing  before 
noon,  up  to  the  20tb,  on  which  day,  at  5  p.m., 
he  comet  into  superior  conjunction  with  the  Sun. 
He  is  nnfavoorably  situated  for  the  obterrer 
throughout  the  gnatet  part  of  the  month,  as  at 
the  beginning  of  it  be  does  not  riae  long  enough 
before  the  aun  to  be  fairly  visible,  and  daring 
the  middle  of  it  ie  too  cloee  to  him,  and  eabtends 
too  email  an  angle  to  be  fairly  well  visible,  llis 
angular  diameter  dwindles  almost  imperceptibly 
tewo  6"  on  the  1st  to  6"  by  the  17th,  incresaing 
STea  more  insensibly  to  5-2"  by  the  30tb.  His 
tiny  circular  disc  is  wholly  devoid  ot  telescopic 
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18 

6     18-fl 
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21 

6      6-6 

24     39'6 

0      6-0  p.m. 

28 

6    64-1 

21     35  0 

The  pendulum-like  path  indicated  in  the  aboi* 
ephemeris  commencee  in  Giemini,  just  croseestlie 
boundary  into  Cancer,  and  retomiog  into  Gemint 
terminates  in  that  constellation.  It  lies  in  » 
part  of  the  sky  destitute  of  ixmspicuous  sUn. 

Vara 
now  rises  before  midnight  alter  the  middle  of  tkt 
Snt  week  in  June,  but  does  not  south  until  i 
qoaiter  past  4  o'clock  in  the  morning  on  the  14, 
and  about  2h.  60m.  a.m.  on  the  30th.  Bis 
angular  diameter  is  17'4"  on  the  lot,  iuciessiiii 
te  23-5"  by  the  last  niffbt  of  the  month.    Hit 

neai  south  declination  le  against  the  obeervir; 

Out  it  most  be  borne  in  mind  that  all  Ihencrt 
remarkable  diacoveriee  on  hie  sortace  have  !*• 
made  when  he  was  distant  from  the  earth,  iM 
badly  placed  for  observation. 


Tbe  Moon  will  be  in  conjunction  with  Saturn 
(2'  6'  N.  of  him)  at  6b.  a.m.  on  tbe  3rf,  with 
Mart  at  6h.  p.m.  on  the  Hth  (Mars  l''26'N.>, 
with  Jnpiter  at  noon  on  the  IWth  [Jupiter 
rO'N.),  with  Mercnry  at  llh.  p.m.  On  the 
24th  (Mercury  2'  31'  S.),  with  Venus  at  lb.  a.m. 
onthe26tb  (Venus  6°  16'  S.),  and  once  more 
with  Saturn  at  4h.  p.m.  on  tbe  30th  (Saturn 
Ih.  56m.  S.) 

'When  theae  notes  commence  tbe  Uoon  is  in 
Leo,  her  journey  through  which  die  completes 
at  Sb.  SOm.  a.m  on  the  3rd,  and  enters  Virgo, 
throtigh  which  great  constellation  she  is  travel- 
Ung  nnlil  10b.  p.m.  on  the  6tb,  when  she  quits 
it&LilsB-  Having  crossed  Libra,  she  arrives  at 
8h.  30m.  p.m.  on  the  Stb,  at  tbe  western  edge  of  the 
northern  spike  of  Scorpio,  which  she  has  tra- 
verMd  by  11  o'clock  in  the  morning  of  the  9th, 
and  come  out  in  Ophiuchus.  She  remains  in 
Opbiuchus  until  lOh.  p.m.  on  tbe  lOtb,  when  she 
quits  it  for  Sagittarius,  leaving  Sagittarius  in 
tnm  for  Capricomus  at  2b.  30m.  p.m.  on  tbe 
IStfa.  By  IDh.  SOm.  a.m.  on  tbe  16tb  she  has 
CToased  Capricomus  and  entered  Aquarius,  and 
here  she  remains  until  llh.  a.m.  on  the  17th, 
when  she  leaves  it  for  Piscefl.  In  the  conree  of 
her  jonmey  through  Pisces,  she,  at  6h.  30m.  a.m. 
onthelSlb,  pssses  into  an  outlier  of  Cetus,  from 
which  she  emerges  in  Pisces  again  at  10b.  30m. 
the  same  night.  This,  however,  is  only  to  plooge 
for  (be  second  time  into  Cetus  at  lb.  a.m.  on  the 
20th,  and  wt>en  the  finally  quits  it  at  5h.  a.  m.  on 
the  20tb  she  comes  out  in  Aries.  She  remains  in 
AriM  aatg^M-  p.m.  onthe21it,  when  the  quits  it 
fir  Tsonu  ^a  she  does  Taunu  in  turn  for  Gemini 


It  will  be  seen  from  the  above  ephemeria  that 
Mercnry  will  start  from  the  confines  of  Aries  and 
Taoms,  traverse  the  whole  of  the  last-named 
coostel^tion,  and  be  welt  advanced  in  Gemini  at 
the  endof  the  month.  He  will  pass  to  the  north 
of  tbe  Uyades  on  the  9th  and  lOth,  but  wiU  not 
(visibly)  approach  any  conspicuoos  star  during 
the  month.  He  will  be  in  conjunction  with 
Neptune  (Mercury  1°  2'  N.)  at  6b.  a.m.  on  the  1 1  th. 

is  an  evening  star  throughout  June,  and,  as  tbe 
attains  her  greatest  brilliancy  at  4h.  p.  m.  on  the 
2nd,  iji  now  a  glorious  object  in  tbe  sky,  and  in- 
comparably the  brightest  one  visible  before  11 
p.m.  In  fact,  at  tbe  beginniiig  of  June  she  may 
be  detected  in  bright  sunlight  with  the  naked 
eye,  by  anyone  who  knows  exactly  where  to  look 
for  her.  A  relatively  simple  method  ot  finding 
lier  is  for  tbe  observer  to  add  her  Dscli 
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S*tnTB, 

who  comes  into  quadrature  with  the  Stm  st  8 

a.m.   on  the   14tb,   must  now  be  lookedtoii* 

soon  as  it  is  dark  enough  to  be  seen  at  all,  *s  I>* 

rapidly   approaching   the 


I   equatorial  diameter  diminnhes  ahnoet  ii 


raw : 


then  (by  the  aid  of  the  protractor  found  in  every 
oase  of  mathematical  instruments]  cut  out  a  card 
triangle  with  one  ot  the  angles  at  its  base  —  this 
altitude  (the  other,  ot  course,  being  a  ri^ht 
angle],  and  at  the  time  of  the  planet's  meridian 
passage  hold  tbe  'base  of  this  triangle  due  north 
and  Ktnth.  and  quite  horizontal ;  then  by  looking 
along  its  hypothenuse,  he  will,  after  a  very  little 
while,  pick  Venus  up  glittering  in  the  blue  of  the 
sunlit  sky-  After  dusk  she  casta  a  quite  per- 
ceptible shadow  on  a.  sheet  ot  white  paper.  We 
may  here  reiterate  a  caution  given  on  a  former 
similar  occasion.  It  is  that  the  most  brilliant 
object  thus  abnormally  visible  is  iiot  the  star  of 
Bethlehem.  In  the  telescope  she  presents  a 
lovely  crescent,  and  her   angular  diameter  in- 
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I  it  nndsred  so  veiy  doubtfal  by  the 
and  by  IJitum'a  proiimit;  to  the 
that  any  table  of  them  would  only 
pace  needleNlj. 

Japitar 

tiM  andl  after  midnight,  and 

Heptane 

TsappeaT  until  the  aatnmn. 

lodotatoly  well  placed  for  the  obeerrer : 
lid  ba  looked  at  u  neat  hit  maridlaa 
as  m%y  be  to  be  properly  teen.  Hii 
'  BDbtendi  an  angle  of  3*8"  throngbont 


Right 

DecUnatioa 

AKeniion. 

South. 

Sontha. 

h.   m. 

h.      m. 

I*    22 

11     53-7 

9     18-9  p.m. 
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11     4S'S 

U    01 
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U    *37 
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ihoit  letrograde  aro  I(  desoribed  to  the 
art  of  c  Virginia. 

ilsaom  of  tlie  Variable  Star  Algol 
"Uible  at  2h.  21ai.  a.m.  on  June  35th. 
H)  daylight  and  twilight  «ill  render  thii 
inon  uuobgerrable  during  the  month. 

ShootlDK  Btara 
napicaou?  in  June,  and  the  lightnBM 
tar«  of  the  nigbti  i*  nmoh  agalnat  their 
ion.  Indicitiona  of  ehower*  eziit  at  the 
le  fiiet  week,  in  the  middle  of  the  mantfa, 
a  near  the  end  of  it . 

loh    Xean     Time    of    Southing    of 
of  the   Frinolpal  Pixed   Stars   on 
tKht  of  Jane  l>t,  1S08. 
Star.  SoQths. 

Majorii  ..         .,9    0    T'28p.m. 

>  9  a7  2917   „ 

10     I  SS'SB   „ 

»  Bareilia      ..         ,,   10  16  39-30   „ 

itia 10  54  27'6G   „ 

II  38  10-91   „ 

lis        •12  2S  eg-33a.m. 

cbi       'li  16    7'89   „ 

*  Early  morning  of  2nd. 
lethod  of  finding  the   Greenwich  Mean 

Sonthiog  of  either  of  the  stare  in  the 
st  on  any  other  night  in  June,  aa  also 

detemkining  the  Local  Instant  of  its 
at  any  other  station,  will  ba  found  on 
[  VoL  LIV. 


CTICAL    HICaOSCOPT   70K  ■ 

STVDSNTS.-XZXIV. 
DiBiOK  D^Tis,  B.So.,  AsBoMate  of  the 
Pharmaceutical  Society,  &G. 
BacterU.— Ho.  III. 
bacillua  of  typhoid  fever,  like  that  of 
ilera,  exiita  and  deTfllope  to  the  greatest 
^  in  an  alkaline  eolntian,  bnt  daring 
liatory  metabolises  an  aoid  eabstance. 
I  are  enabled  to  follow  ont  the  remarks 
1  onr  opening  ohaptnr  upon  Bacteria, 
that  whioh  is  the  meana  of  giving  lite 
ipeeiGo  form  is  death  to  another.  We 
lo,  the  typhoid  baoilliu  ia  capable  of 
and  deTeloping  either  with  or  withont 
gen ;  tJiat  u  to  say,  it  ii  both  aerobic 
Irobio.  It  alio,  by  api^oial  onltiration, 
caeea  appears  to  be  able  to  develop  a 
amonnt  et  oolonc  ;  we  may  therefore 
it,ai^wmitablaoIroninBtanDeB,  to  be 
MMgWiie  okaraotar— or,  at  leaat,  semi- 
wnio.  Thi*  ia  apparent  from  the  fact 
ooltiTated  in  direct  oontact  with  free 
-at,  for  Inatanoe,  upon  gelatine — the 
fl  prodnat  la  ot  a  naore-like  colour, 
ag  VBTT  mneb  the  inside  of  an  oystar- 
M  it  MlUvated  ont  of  the  preaence  of 
!«■  th«  aMtabolio  prodooC  is  ol  a  semi- 


diitybrowniah-gieen  appearanoe.  The  baoilli  are 
found  for  the  mo9t  part  in  little  massei  or 
colonies,  and  very  seldom,  indeed,  is  a  stray 
baoillua  foand  by  itself.  In  size,  each  bacillus 
measuies  abant  '3;i  broad  and  3/i  long. 

During  the  oonrse  of  typhoid  feyer,  we  find 
the  baoilli  principally  located  in  the  lymphatic 
tissnea  ot  the  intestines,  in  the  liver  and 
mesenteries,  and  also  In  the  spleen.  A  large 
number  being  evacuated  with  the  stool,  it  is, 
therefore,  important  that  the  dejecta  from  a 
typhoid  patient  should  be  burned.  This,  indeed, 
is  the  only  safe  oanrw.  We  find  in  some 
oonntry  diatriot*  the  oastom  is  to  periodioally 
empty  the  privies,  and  dig  the  eioiemeat  into 
the  soil,  very  Ireqaently  that  of  a  garden  where 
beans,  poi-atoes,  and  other  vegetables  are  grow- 
ing, which  are  eventually  intended  for  con- 
sumption, Snoh  a  method  is  not  at  all  Mfe, 
because  the  typhoid  bacillna  can,  and  doea, 
exist  (or  an  extended  period  upon  vegeto- 
tios,  and  consequently,  when  taken  intern- 
ally in  the  ordinary  oonrae  of  things, 
with  anoh  vegetation,  would,  and  frequently 
does,  produce  the  disaaaa.  It  ia  alao  found  in 
many  eonntry  diatricta  that  a  privy  or  oeas- 
pool  la  in  olosa  proximity  to  tha  watw  snpply, 
wfaich,  ia  generally  obteined  from  a  wall.  In 
snoh  oasaa  uttle  wander  indeed  that  the  Bald 


BaoDU  of  Anthnx  x  1,000. 
(Found  In  ^lenlo  levar.) 

from  the  exorament  parcolatec  thnragh  the 
soil,  owing  to  the  nnsonnd  condition  of  the 
cesspool,  and  the  water  anpply  beoomaa  oon- 
taminated,  and  persons  partakiiw  ot  aauh 
water  exxSer  from  the  raragea  ot  uie  diaeaae. 
It  is  a  remarkable  fact,  nowevet,  that  tew 
animals  sufTdr  with  typhoid  fever ;  the  disaaaa 
appears  to  be  wholly  confined  to  human  beluga. 
According  to  Sims  Woodhead,  of  the  Coll^;e  of 
Physioians'  research  laboratory,  the  baoillni 
may  be  satisfactorily  stained  by  first  soaking 
the  section  containing  the  boolUI  In  a  waak 
solution  of  perchloride  of  mercury  for  ten  or 
fifteen  minutes,  and  afterwards  immerse  in 
Q  ram 'a  solution  :  he  states  by  thia  method  the 
bacilli  are  well  shown  ;  bnt  I  must  qualify  this 
by  stating  in  some  cases  the  method  is 
certainly  nioat  sncoesstnl,  bat  iu  others 
the  resnlt  la  not  that  which  might  be 
expected.  Oram's  solution  is  prepared 
by  dissolving  one  port  of  iodine  and  two  parte 
of  iodide  of  potassium  in  three  hundred  parts 
of  water.  I  may  mention  the  iodide  ot  potas- 
■inm  is  merely  added  to  render  the  kidine 
soluble.  Iodine  will  not  disaolve  to  any  appie 
ciable  extent  in  water  alone.  The  bacillus 
which  gives  rise  to  splenic  fever,  wool-sorter's 
disease,  o:  authrax  is  an  important  one,  not 
only  because  it  ia  productive  of  this  disease  in 
man,  bnt  because  cattle  of  all  kinds  are  greatly 
subjected  to  its  ravages.  Its  tiie,  aa  compared 
ffitn  other  pathogenic  baoilli,  is  oonsiderable, 
varying  from  '5  to  I'ii/i  broad,  and  2-5  to 
ISii  long.  It  ia  oapable  of  existing  both 
within  and  without  tbe  body,  and  develops 
best  in  an  alkaline  medium,  and  eapeclally  iu 
Che  vital  Suid  of  warm-blooded  animals.  Ibi 
action  may  be  local  or  general  by  inoculation. 
In  man  local  rasulta  are  first  prodnoed ;  but 
tbe  bacilli  finding  their  way  into  tbe  oircula- 
tioQ,  general  and  incurable  results  oocur.  Now, 
although  these  baoilli  are  so  virulent  in  their 
action,  yet  it  would  appear  a  very  weak 
aqueous  solution  ot  carbolic  acid  is  effectnal 
in  destroying  their  vitality  ;  but  even  a 
atmng  solution  of  phenol  appears  to  have 
little  action  upon  the  spores,  except  by 
prolonged  expoears  to  its  action.  It  may 
therefore  he  considered  this  disease  Is  very 
catching,  and  a  Qook  of  aheep  grazing  in  a  fleU 


in  which  is  another  animal  snifering  with  tUa 
dieeaae  may,  by  way  of  the  f  cecal  matter  of  the 
latter,  ingest  tbe  spores  of  this  disease  with  the 
grass  or  hay  of  wbioh  they  are  partakinx  | 
'  inoe  the  entire  fiock  would  be  snbject«t  to  H* 
vages.  Again,  therefore,  we  find  It  neeaaaarT 
destroy  by  burning  any  dejecta  or  oaroaae  <d 
an  animal  having  contracted  thia  soooi^.  Too 
much  Btresa  oannol:  be  put  upon  this  point,  aa 
by  it  only  can  safety  be  relied  on.  We  find 
reoommended  by  some  anthorltiea  that  the 
infected  carcase  be  buried  ;  bnt  such  a  oonnM 
is,  to  say  the  least,  aei  safe,  for  the  bacilli  or 
their  sporei  are  certain  to  find  their  way  to  the 
Burfaoe  ot  the  soil,  with  consequent  dlaaatar  to 
the  warm-blooded  animals  in  the  vicinity. 
The  stndent  should  obtain  the  spleen  of 
any  animal  having  died  from  thia  dia- 
eose  and  examine  a  drop  of  blood  ob- 
tained therefrom  ;  he  will  find  by  drying 
this  catelully  with  the  aid  ot  a  spirit- 
lamp,  and  stainiag  with  an  aqueous  eolation  ot 
methylene  bine,  oarefnlly  washing  in  water 
and  alcohol,  and  mounting  In  glyoerin^  tha 
following  featnres  may  be  obsarvad  with  the 
Ain.  objective  ;  the  oentre  of  each  baoUloa  ia 
deeply  staioed,  the  margins  takiiu'  tha  atain 
very  little  indeed.  It  may  be  noticed  also  iu 
the  lon^r  baoilli  transverse  marUnga  occnr, 
reaembhng  in  appearance  the  ncdea  aeen  In  a 
bamboo  cane.  It  would  appear  tha  apona  ol 
these  bacilli  are  not  developal  vrlthin  tha  bodj, 
although  the  spores  taken  into  the  body  will 
develop  bacilli.    The  bacilli  may^  be  oultfvatad 


by  the  ordinary  methods,  that  is,  in  nutriaDt 
bioth  on  sterilised  potato,  gelatine,  oi  agar- 
agar,  a  brief  description  of  whieh  will  b«  given 


later  on,  It  may  be  well,  however,  to  give  a 
deacription  ot  the  media  at  the  present  jnno- 
ture.  An  e&sy  method  for  the  sbidant  to  pra* 
pare  bauilJon  it  merely  by  dissolving  one  part 
ot  Llebjg's  extract  of  meat  in  200  parte  of 
',  water,  nuking  it  slightly  alkaline  by  adding  a 
saturated  solntlon  of  carbonate,  phosphate,  and 
hydrate  of  sodium,  and  sterillaiug  the  fluid. 
For  some  bacilli  it  ia  found  an  advantage  to 
gelatinise  this  bouillon  by  the  addition  of  gela- 
dne,  or  agar-agar  may  be  substituted.  If  gela- 
tine is  used,  10  per  cent,  should  be  employed ; 
it  agar-agar,  2  per  cent,  will  be  fonnd  anffi- 
clant.  Tha  object  ot  employing  gelatine  in 
and  agar-agar  in  others,  ia  that 


HEW  S,S.B.  BLECIRIC  FAN. 

illustrate  above  a  new  electric  fan, 
which,  on  acoount  of  its  small  size  (the 
height  to  the  top  terminals  bsing  only  l}in.) 
can  be  used  with  r>0  discomfort  upon  the  tablo. 
Host  of  the  tans   that  have  bean  made  have 


W^- 


been  wound  to  take  so  much  current,  and  Um 
spindle  carrying  the  large  vanes  have  cooaa- 
quantly  revolved  at  euch  a  high  speed  that  one 
lelt  in  a  perpetual  draoght  when  anywhere 
near  aach  a  pieoa  of  apparataa,  Thia  email 
electric  fan  is  extremely  ornamental,  and  trotka 
with  one  dry  cell  ;  the  field  magnets  and  arma- 
ture of  the  motor  are  ccnstmcted  of  pnnohinga 
of  soft  oharocal,  annealed  iron  ;  and  the  motor, 
while  possessing  a  very  high  effloienoy,  ia 
extremely  light  in  weight.  This  fan  is  Intro- 
duced b;  Meiers.  King,  Mendbam,  and  Co., 
Western  Electrical  Works,  Bristol;  and  12, 
Fenohuroh-street,  London,  E.O.  (Vl,  B,  AlUaoa, 
agent.) 
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WSIOHT  PATENT  ADJUSTABLE 
AXLE  GAUGE. 

BT  the  kid  of  thii  derice.  muiufictimd  In  A.  E. 
Wiigbt,  Sumnar,  W4duDgtoD,  aar  uaipa- 

hich  iccompati; 


Mch  gwga,  ■stmnRzlaiDlflB  time,  4ud  in  ■  bettei 
tDUUMT,  than  it  oui  be  done  in  the  ordiuuj  mj  b; 
the  miMt  ikiUnl  woikmui. 

It  (otlnlj  oTaroaoiH  thB  gnat  difflcalty  ol  ut- 
tini  an  m^ia.  Aiii  meri;  >Iw&fi  the  oua,  niiia  of 
the  wheali  on  a  vehicle  h&ve  mora  "  diui "  then 
□UMtt,  Md  the  time  uTsd  "bj  inch  e  itfiee  wonid 
Mon  yuj  tbe  piioa  of  the  gknge,  whioh  ii  m>da  o( 
CMt  itMl,  bn^tened,  uid  preeenti  ui  sttractiTe 
q>p«*MDe«.  Itwaighi  bDt41b.,  uidlgoonTaDleDt 
and  dm^   to  hKadit.—Slaciimilh  aad   WAtcl- 


GOOD  6CBEWS  IN  BAD  PLACES. 

SiyCE  the  ebaeei — the  Aanij-oheau — went  np  on 
the  hJeh  ehdl  to  ttay,  the  '■  dninksn  thraed  " 
bM  lieaoma  m  thiog  of  the  p«at.  The  dejiTM  when 
it  wu  ODrnmoD  eoonfi'' ;  n*  ^^  oidinur  angiDc- 
latbe-onttciew  ii,  for  all  pnustical  pnipoaai,  tme. 
And  ftwd  eciewi  aie  alto  made  on  nnw  maoiinef, 
when  the  thieadi  are  cat  whollf  bj  diei.  I  ballevf 
that  TWJ  fe>  urem  made  on  the  Mrew  machine 
have  the  lame  "lead"  or  aogulai  advance  at  all 
pointi  oil  the  oironmferaDce ;  but  tbej  an  fair,  and 
■oma  of  them  vtry  good  indeed.  I  Uiink  it  maf  bi 
nfel;  annmad,  foi  tha  purpoeei  of  thia  article,  thai 
•crewa  in  geoaral,  a*  now  inade  and  mad  in  Ameii. 
can  practice,  bava  thread!  vinicg  only  in  a  imal 
degree  from  true  ipirali.  I  wall  Tamamoar  the  daj 
irben  mch  wai  not  the  caK.  A«  late  ai  1862-31 
atiT  a  lot  of  Ijin.  cjUodec  itadi  with  thnadi  ti 
"  dnnk  "  that  the  nuti  cleared  the  qjlinder  headi 
\n  neailv  |>,  on  one  nda  when  they  toochad  on  thi 
other  Me.  They  wan  bad,  were  oondaouied,  ani 
thrown  away.  .We  have  advanced  in  aciew-makiDg 
hat  how  about  nata  and  tapped  holai  ? 

For  rongh  mita   the  preaant  practice  produce 
■nrioiiiDely  good  reanlta :  the  holsi  in  tha  nata  ar 

Ctbtd  very  nearly  at  right  anglea  to  tha  face  ;  th 
J  vertiou  tap  of  the  automatic  nnt-UppiD| 
madune  finds  the  cantn  of  the  hole,  and  our  rou);] 
uuta  are  aa  good,  perbapi,  aa  they  need  to  be,  and 
believe  that  in  a  vait  majority  ot  caaaa  the  roogl 


be  ma^  dianoe  for  Uia  nut  to  ooma  out  of  the 
the  with  the  face  much  naarar  iqQaie  with  tha 
read  than  whan  it  want  in,  doea  than?  Bight 
lu  an,  and  I  don't  believe  than  an  many  trac' 
oed  nuta  made  anywhan,  and  aome  large  ihop* 
ivw  maha  one  true  nut,  or  even  a  nut  that  ia 
■Mj  nearly  tma. 
No  matter — a  good  wnnoh  will  pnll  the  nut  down 

abeanDgallnnnd,andilit  oomealooae  jut  pnt 

■<  jam ''  nut  on  top  ot  it— a  thin  one,  of  eourea, 

uaiua  the  top  one  doea  all  the  holding,  and  the 

lick  one  aet*  meraly  aa  a  wadier,  eo  far  ai  keeping 

la  pleoe  hald  by  the  bolt  or  itad  in  poaitlon  goea, 

id  if  the  nut  keept  working  looae,  keep  on  lonw-        al*^ 

gitdown,  nntilioiiie  day  the  bolt  geti "  oryatal-       rot.  Boj 

led  "  and  leti  go,  and  theo  the  mraikey-wnnoh      s  modifii 

Ln  have  a  rart  nntU  another  bolt  ii  mad&    01 

lone,  the  abort  bcmd*  made  by  the  wn-taoed  nnt 

>*a  no  oanneotion  with  "  cryitalliied  ''^bolb. 

To  avoid  aU  thie,  tome  ibopi  nae  a  Uper  thnad 
1  the  nut  ubor,  and  omit  the  ihonldar.  Certainly, 

a  nut  Ii  acnwed  np  on  a  taper  thread  with  no 
lontder,  it  mnit  iqaan  up  tma  with  tha  azia  of 
le  thread.  That  ia  to  aay— well-not  eiaatly 
uil  coma  ont  taced-np  bua  ;  it  may  itand  tma  or 
in  true  with  tha  aiii  of  the  thread  before  a  tool  ia 
ronght  np  agaioft  the  alack  end  ot  the  nut,  and  it 
lay  tip  alittli)  whao  the  ant  ii  pnt  on  at  the  looae 
id,  and — yei,  it  might  have  a  tendeni^  to  gnaw 
le  thnad  on  the  arbor  oat  of  tme,  and  altoeetber 
.  doean't  leem  that  the  taper- threaded  aibor  ii 
lit  the  thing  dther.  I  pan  over  the  rapid  man, 
'bo  jama  two  rough  not*  together  on  the  firrt 
ireadad  piece  he  can  set  hoM  of  that  will  take  the 
nti,  and  then  grabe  Uie  part  that  itioki  out  in  a 


natia  jaita*  ttne  aa  the  flniihec 

Suppcaa  a  rough  natjUpped  ont,  ii  to  be  fl 

bf  common  ptactica.   The  nut  ia  wnwed  on  .. 

"  ont  arbor,''  aa  ihown  in  Fig.  1.    The  thread  i 


id  on  a  aoli 


baaed  on  the  fondamental  proper^  that  onn 
lint  on  tha  cnive  ia  equidiatant  from  the  fooni  aad 
ractrix.  In  the  diagram  below,  A  B  it  a 
>t    rapieeeuting     tha     directrix,     and    FQHI 

rhombng  joinlod  at  the  conian  and  ptTOled 
.  F;whiUt  CD  indicatoa  a  bar  capable  ot 
Iding  throngh  goidaa  at  E  and  L  A  nd, 
B,  u  oouplad  to  Q  by  a  bar,  O  M,  anah  thai 
elangthiLU,  HE,  and  MG  are  equal.  AiL 
id  Q  elide  along  A  B  the  point  G  deacnbaa  apara- 
>la  whoie  Uliu  rtetum  dapeuda  on  the  diataneeot 
fromAB.  Id  the  initmmant  F  ii  oniadlni 
Dttedaemtothat  fta  podtion  iaadjuitable.  QE 
alwm perpaodioalar  to  AB  and  equal  to  EF. 
-of.  Boya  inquired  whether  the  InttriiinaDt  could 
.  modi^  to  draw  any  oonie  aeetion  In  airaii^ 
lat  the  latlo  of  E  F  to  E  Q,  inatead  of  Mng  nn%, 
liAt  be  greater  or  leae.than  uniw. 
Prat.  Fetrr  aaldaainibument  for  drawing  corvN 
ipnaanted  by  the  eqnatimi  i/  •=  x'  waa  greatly 
»edad  for  aoginetting  work. 


DRAWING  PABAB0LA8. 


AT  the  meeluiB  of  the  Fhyaical  Sooiefy  hddc 
Hay  13,  Mr.  B.    Inwards   read  a  paper  c 
"  AS  Initmrnent  for  Drawing  Parabolaa."   Itwi 


ihort,  10  aa  to  face  up  a  thin  nut,  or  beoauae  thi 
nuta  have  been  (aoed  np  on  tha  arbor  and  the  tbrt> 
ent  awBj  in  io  doing  ;  tfali  ihort  thread  a  certain  1 


ever  heard  of  making  a 
the  old  one  wonId  hold  a  nat  to  faoe  it  np  F  It  ia 
matter  otoertainty  that  tha  arbor  thread  la  nowhe: 
near  a  fit  for  the  thread  in  the  nut ;  il  made  a  got 
fit  la  the  Arat  inataoce,  the  fit  u  gone  hj  the  tin 
the  fiiat  hundred  ante  have  baeo  toroed  ap  again 
the  riionlder  hard  enoogh  to  hold  atOl  while  a  qnli 
ont  ia  taken  o*ei  tba  outer  face  of  the  nat,  and  tl 
"improvar"  who  mni  the  not  lathe  knowa  that  I 
la  not  ezptet^  to  be  "  all  day  on  thoaa  nnti." 
Whtn^oti  oO"*^  *°  think  i^  it,  then  doaan't  •«« 


CONVENIENT    D&VICI    EOS 
HEATING    TISEB. 

rHE  ■ooompanylng  Dluitrmtios  may  be  ot  intanit 
to  oarrlaga-amlQii  and  othen.    A  waMootin 
>  be  heated  in  a  forge  I*  alwayi  atanding  the  lau 

-  "  — *  -■'  —  -n  the  waggon.     Tie  ti ^ 

. the  amitl],  and  one  '*■  " 

>f  the  fin  with  tha  frame  o 


-jawed  chuck,  and  facea-np  tha  nuta  In  a  burry ; 
e  doon't  fool  awav  any  time,  that  ia  certain.  I 
lao  paaa  the  man  who  puta  the  nut  in  the  3-jawed 
tiock,  and  facea  it  np  without  any  arbor,  and  apiti 
n  it  to  make  it  nice  and  bright ;  and  I  can  only 
ive  honooraUe  mention  V>  the  eonadentloai 
ladianic  who  puta    the   unthreaded  nnt  In  the 


la  oantre  between  the  roUan  (>ea  cut).  Thiitiaw 


hack;  htdoei  taoe  the  nnt  true,  t„ 

inch  to  do  it  that  way.  That  ia  ona  way  to  inaki 
.tma- faced  nut,  and  1  know  ot  only  one  other  waj 
ihich  will  make  a  really  trae-faced  nut,  and  thai 
rayhappeni  to  be  in  ttie  long  mn  u  cheap  an^ 
air  aa  tha  wont  method,  aa  ahown  in  Fid.  2. 
Take  a  taper  arbor,  ream  a  collar  which  ia  leaa  ic 
ridth  *>■«"  the  thickneaa  of  tha  nuta  to  be  ta«e< 
It,  drive  tha  collar  on  tha  arbor,  and  thread  i 
a  the  itandard  nnt  will  run  on  eaiy  with  thi 
lagan,  then  mlU  throngh  tbathreeded  collar  on  oni 
ide,  and  groove  amoaa  oppoeita  the  eat,  and  diiv 
1  pin  thnngh  the  arbor  having  Dnjeotina  enda,  oa< 
it  which  lAll  alida  in  the  cat  in  the  oolUi ;  dnr 
lia  pin  ont,  alip  the  ooUar  back,  and  drive  the  pk 
a  puce  again,  uid  the  nut  artmi  ia  ready  to  nat 
(ThmUie  oollarlanp  agBinatthepinranthe  nut  oi 
■ith  the  finger*  eo  Itetanda  over  the  collar  on  boi 
ridaa:  oaeatawhidemallet  to  drive  tha  arbor  in  Ui 
nollar,  and  the  nntatbor  will  laat  a  great  while,  an 
kU  DOU  faced  on  It  wiU  U  tqnan  in  nality  ai  wel 
u  in  appeaianoe. 


»n be  taken  off  and  pnt  on  without  diiturlufltte 
In,  ae  the  diitance  ia  18in.  between  the  roIlanB  & 
rbahaightDf  roUeia  "•in>-.,i'^,"',^'»?^JS 
llD.long.  Aitirea an gwermLy heated, Ibn^ 
lown  in  tha  fire,  and  do  not  tnm  aaaily,  or  h(at« 
Feat  a*  wboi  kqitinthe  rif^t  plaoeln  theBie^ 
tb«Tcanb^  byuaing  thia  devtea,  and  a  nunrt* 
oneofBoota  Saw  Acme  hand-blowenoinluatl 
heavy  ttre  eufBdaDtlr  to  eat  it  m  a  gnat  deal  >« 
Umatbian  building  a  nn  ontdoor>,and  with  a  pw 
deal  1^  work.  Of  conree,  aayi  the  oontribat«« 
thia  wrinkle  to  the  Aminean  Blatkmitk  m 
IPA«iioivA(,  thi*  la  not  >o  much  for  large  AM  . 
wh«M  they  have  plaoea  for  heating  tiree,  aa  it  ■  W 
amrtjmn^T  ■'•-t-  -  it  doea  not  reqoin  a  maAiaW 
or  aftry  amart  Uaekamitb  ta  make  one. 


deaJgnad  for  drawing  onrree  ot  ahott  toona,  mch 
an  reqnind  for  refiaoboa  and  tor  dlagiama  ot  t 
path*  ot  oomeU  and  pnjeetaaa.    It*  conrtrueti 


COLOUSBIilNDNESB.* 

By  Cipriw  W.  db  W.  Abmt,  C.B.,  F.B.3. 

OOLOUE- BLINDNESS  we  may  divide  intoWt 
claaaet—tit,  conganital ;  and  2ad,  that  in- 
duced by  diiMie;  and  wa  shall  aee  that  theaediM 
vary  widdy  in  oharacter,  the  latter,  indeed,  b^ 
in  aomereapeat*  a  greater  defeat  than  tha  fcaaK. 

Congenital  oolom-bUndnea*  ii  very  wiad  ■  W 
phaaae,andIpropoeelodtMribeth*eabj  refaniac 
tothaapaotmm.  Whed  a  panonjMoaaaiingDcnMl 
viMon  look*  at  the  ipwteBm  he  win  laU  yoa  thitha 
laiiorierenoolonre— ped,orange.y»liow,grt«, 
n-Une,  Mae,  and  videt— and  the**  aU  appwi 
«n  a  p^n  r«*<  May  IB,  brfon  tha  BoeMr  et  AA. 


ZNOLIBH  HEOH&NIO  <lHD  WOBU)  OF  SCnENOX:   No.  UIS. 
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well  defined  ipioei   i 


the  ipcotioin. 


-lut,  il  we  Uke  the  remaining  4  per 

■nt.  ol  nulei,  or  perbapa  a  nther  gmtar  psr- 
sntage,  we  ihall  And  that  tbaj  dexilbe  the 
pactrum  io  a  totally  differsot  manner.  It  by  bodu 
lean*  we  an  able  to  ihow  any  part  ot  the 
pwttDm  alone,  they  will  d«*cr(b«  the  tolotin  veiy 
liFotaotly  to  that  In  wluoh  they  would  be  ducribed 
y  IhoHa  whoae  p«r««ption  of  colooi  is  nonoal. 
ome  will  *m  no  oolonr  and  no  light  in  the  part  of 
M  *pectmm  whkh  llai  near  the  limit  ol  the  t-* 
liey  will  oall  a  bright  red  green,  or  yellow, 
MMtimM  red,  and  they  wiU  a&o  be  liable  to  call  a 
rMn  the  nme ;  bat  what  their  eenaation  ii  can  be 
adily  jodgad  by  a  little  artiBoe.  Before  dewxibtng 
lia  artiBw,  I  will  diow  you  a  diagram  of  the 
'ooag-HelialMltx  theory  of  oolonr  Tlmon,  whidi  I 
!iaU  OM,  not  aa  aooepUng  it  in  ita  entirety,  bat  ai 
^lanatory  of  a  good  deal.  It  will  be  teen,  on 
■terauje  to  the  diagram,  that  there  are  lappaiodto 
■  only  three  nnaation*  ol  oolonr,  one  which  giToe 
H  impreeuon  of  Tlolet,  another  of  {  ' 

Botharot  red.  The  itimolation  ot  eac.  . 
lIouT  aauationl  ii  effected  by  ra*>  occupying  a 
nsnageof  thaepectnun;  hnt  at  the  extreme  endt 
I  tb«  ^Mtrom  only  one  MDMtion  ii  atalleidted. 
or  m  aanwtCon  ol  the  intermediate  oolonn,  two,  oi 
U  thna,  ol  the  lenMtioni  have  to  be  itimkLlated. 
hna,  bt  the  green,  the  red,  end  the  violet  and 
nan  lauatiODi  are  ezidted,  but  the  green  n 
laa  the  othn  two,  and,  aa  io  the  diagram, 
joal  atimDUtlon  ol  all  three  eenintloQi  niMni  the 
wo^tion  ol  white  light,  we  haia  where  the  red 
ad  Tiolet  peroeption  cnrraa  cat  one  another  more 
lan  anffident  ^een  aenaation  exdtad  to  produce 
rhita  alone.  We  haTS,  therefore,  a  autplui  of 
n*D  aeniation  exdled  orer  and  al»Te  Uiat  ueoei- 
uy  for  the  production  ot  white.  The  green  of  the 
peobnin  ie,  therefore,  to  the  normal  eye  the  pure 
i««D  uodooad  by  the  green  eaoaation  diluted  with 
rhita  light.  In  ttte  uuna  way  we  might  deduce 
he  aaneatiooa  produoad  by  other  eoloon ;  thue 
NDge  ia  a  alight  atiiaalation  of  the  greea  •aniatioD 
rift  mire  of  the  red  eematioD,  bat,  as  before  aaid, 
tsn^  the  extreme  limits  ol  the  apectcum  is  oae 
lafion  excitad.  In  laot,  it  may  be  said  that  no 
Hmal-ered  penon  haa  ever  felt  a  pure  green 
nmtion,  though  he  haa  felt  a  pnre  red  and  a  pure 
riolet  lenaktion.  Setting  this  aside  far  Uie  mnnumt, 
n  may  prognoetieate  what  would  happen  (tup- 


M  ataant.  ETideDtlyit  the  red 
ilamt,  the  eye  would  see  a  pore  gn 
M  edd  ot  the  spectrum  and  a  pui 

rtlat :  hntiatetmediately  thsy  would 

piai  and  Tiolet.  Where  the  onrTss  ol  tbeee  two 
Mnaintng  sensations  cut  oae  aaother,  (hs  oolour, 
ttw,  would  be  ol  ths  earns  hue  aa  tiie  oolonr  ol 
Aits  light;  loritnnat  be  remembered  that  euh 
of^oarras  in  the  diagram  i*  (apposed  to  have 
•inl  ar«M.  This  being  so,  it  ia  evident  that,  as 
■Mmrres  are  oi  equal  height,  wherethey  cot,  the 
eiloiir  at  the  point  ol  the  spectrum  is  ths  same  to 
thM  aa  white.  Further,  it  will  be  seen  that  this 
*liite<noentt«l  colour  ia  mixed  up  with  both  the 
n>D  and  riolat  asnaalioas  more  or  less,  except  at 
as  sxtnoia  «nds  of  thg  plectrum ;  and  that  where 
t»  sxtwiaie  nd  is,  no  light  should  he  perceiTad : 
kit  in  the  orange  and  soailet  the  sensation  will  be 
Mariypon  eraao.  This,  then,  ia  a  type  ot  red 
■sdwassi  Kdw,  hariog  taksn  thii  vieir  ol  the 
nttv,  we  may  antidpata  that  the  colour-bUad 
Hi,  who  answers  to  this  deaoriiitian,  can  readily 
bdmindaato  what  isthe  truecolanrbyao  atti- 
kik  A*  a  rnle,  the  colour-blind  are  very  acute  in 
tjMmptlon of  diSerencaa  ol  dilution  ot  colour 
•n  tUr  nantnl  coloni,  and  of  the  brightness  of 
Weotoor  ItseU.  If,  then,  we  hare  a  means  of 
[  with,  what  to  the  normal  eye  ia,  ay, 
L  a  raiable  proportion  of  white,  which, 
W,  is  also  to  hmibis  nentral  colour,  he  will 
■  ■oaale  ta  dllUnglrish  it  from  a  green.  To  etiut 
Ha,  wa  oan  nae  the  apparatna  I  have  desoribed 
aim  In  Ihaas  rooms,  superposing  a  white  patch  ot 
ifi  »v«T  a  patdt  ot  any  apeotrum  colour  I  may 
mh  to  DM.  If,  tbarefoM,  we  in  practice  dilute  an 
ateh  of  li^t  with  white,  there  will  be  no 
B  in  hna  with  soma  green,  and  although 
jr>bliiid  may  have  beau  educated  to  call  the 
psetnim  oolonrs  by  thsir  right  name  under  ordi- 
a>y  """■'■*■""■  yet  throngb  the  more  or  less  dilu- 
M  wlH>  nanbal  «ilour-4.e.,  thii  miiturs  of 
40*  li^  with  It—will  at  onoe  destroy  what  may 
ttmmti  Hm  landaiarics  ha  has  set  np  in  his  mind, 
idlMWlII  coslsniHl  them  with  others.  From  the 
iumn  a  arfU  ha  arident  that,  it  the  patoh  were 
MM  It  wm,  wh«  dOntad  with  white  light,  ba  to 
M  waHaMH  the  nllowish-green  of  the  speo- 
la.  Am  Mona  Induatad,  he  will  eae  a  neutral 
M  in  ttie  speetmm,  and,  on  one  side  of 
,  and  on  the  other  what 
s,  both  mixed  mare  or  less 

...  r  aa  the  neotral  point  ia 

yaadiiHT 

It  ft*  PMG  MBlHnn  ba  ftbaent  from  an  eye, 

MOcdDf  to  thii   pmrlnonally  accepted  theory. 


rssj;,i 


then  there  would  still  be  a  neatcal  point  in  the 
apectrum,  which,  for  the  Mma  raaaona  as  those 
given  bators,  the  colour-blind  ot  this  type  would 
mistake  for  what  to  lilm  is  white  ;  bat  the  apectrum 
would  remain  ot  the  same  length  as  it  la  to  the  nor- 
mal sje.  This  is  a  case  ot  green  colour-blindness. 
By  mixing  a  red  with  white,  the  colour- blind  would 
be  totally  unable  to  diatinguiah  between  red  and 
green,  aa  in  the  other  case.  Both  oases  are  not 
nnoommon,  and  it  has  been  remarked  that  these 
last  often  ciall  the  colours  they  see  on  one  aide  ol  the 
neutral  pointin  the speotnun  "yellow"  ;  whilston 
the  other  they  correctly  call  it  bine.  The  reason  of 
their  oolonr  nomenolature  ia  not  tar  to  seek.  They 
get  their  ideaa  ot  colour  from  normal -eyed  persons, 
and  fix  upon  ths  biighteat  objects  as  their  standard, 
and  these  are  yeltowa.  A  look  at  the  diagram 
shows  that  to  them  the  yellow  is  a  l>right  and 
almost  pure  sensatiau,  though  it  ia  probably  red. 

Another  case  of  ooloor-blindneas  ia  when  the 
violet  eeosation  ot  this  theoiy  is  abiant,  and  I  have 
only  met  with  one  example  of  it  at  all.  The  spso- 
trom  appeared  to  and  about  O,  but  bv  subsequent 
eiaminatjon  he  wae  able  to  trace  it  aa  having  a  veiy 
feeble  eiietence  tot  some  dittanee  beyond.  Thia 
colour-blind  person  also  had  a  point  in  the  apeo- 
tmm  which  he  mistook  tor  white.  This  was  In  ths 
yellow,  a  point  where,  acoordiog  to  the  theory,  it 


exist. 

..  .  -  other  casss,  which 

have  now  to  be  described.    They 


.  pr«sant;''every  oolonr  was 
I  to  them  as  wluta ;  bine,  yellow,  red,  preen, 
nBra  VI  grey — tliat  is,  degraded  white— and  it  was 
immaterial  M  then  what  colour  they  ware  asked  to 
match ;  by  snfficiantly  reducing  the  intensity  of 
those  which  to  them  ware  the  raigfatest,  they  were 
able  to  deseribe  tbem  aa  exact  mateh^  with  ths 
feebler  oolonrs.  Thus  a  Una  and  a  red  would  ba 
mads  to  match  axactly  In  intensity,  and,  ot  coarse, 
in  colour.  By  matohlng  the  varioos  points  at  the 
ipeotrum  with  different  shades  of  grey,  by  the 
nethod  which  I  have  twice  described  in  this  room, 
the  relative  brightneaa  of  the  different  colonra  of  the 
apectrum  as  tele  bj  them  was  readily  measured,  and 

that  shown  In  the  diagram,  with  a  maximamatE 

. the  green. 

Now  all  light,  it  made  feeble  enough,  «an  bs 

[tioguished  to  the  eye,  altlkough  it  ia  really 
present;  aad  measursa uve been  made  of  the  ex- 
■'  -■-'--1,  of  BTflTT  colour  of  the  speetrum.  It  was 
that  when  the  D  (aodlnm)  light  ot  the 
spectium  had  the  same  Illnminatlng  value  aa  an 
amyl  Lamp  (A  L^,  a  eoroen  placed  one  foot  oS  the 
source  of  iUumioation  waa  juat  not  seen  when  it 
waa  reduced  to  360-ia,()00,OODth  of  an  AL,  whereaa 
the  E  light  ot  the  unaltered  ipeotrum  had  to  be 
reduced  to  6£- ID, 000,000th.  The  F  light  had  to  be 
redaced  to  loO-l 0,000,000th,  and  the  C  light  to 
U,000-10,000,000tfa,  aa  will  be  seen  by  the  folbwing 
table  ;- 


Q      3.000 

If  we  make  the  light  ot  the  diSdrent  parts  of  the 
ipectrum  each  sciual  to  one  AL,  it  will  be  found 
:hat  the  eitinctiuns  at  the  violet  end  and  at  the 
ixtreme  red  are  unifornii  Che  violet  end  rsqoiiing 
the  reduction  15O-IOa,DD0,DOOth  AL  to  render  the 
ividble.  This  indicates  that  only  one  aenu- 
LtiDguishedattheviolaCeodaDduaeatlheied 
end— (this  agrees  with  theYDung-Usloihotlz  theory, 
-' — -"  '-- remembered]— but  that  ths  red  seniatioo 
ea  more  eaay  to  extiogiiish  than  the  violet 
It  then  wa  take  the  reciproad  of  the 
extinctioua  of  the  spectrum,  we  shall  get  a  corre 
irhioh  givea  the  last  Buaaation  which  is  eitioguiahed, 
md  making  the  muimum  ampiric»Uy  100,  we  fiad 
;bat  it  is  really  exactly  the  aame  aeDiatioo  as  the 
;wo  cases  of  mono -chromatic  vision,  and  carre- 
iponda  to  the  violet  aenution  ot  the  normal  vision 
if  the  theory.  By  measuring  the  extiuctiona  ot  the 
red  and  green  blind,  wa  get  almost  identical  results 
ndth  those  at  the  normal  eye.  Further,  if  the 
spectrum  be  reduced  in  iotenii^,  lo  that  the 
measured  luminosity  of  the  white  light  which 
*—   ,1  the  spectrum  is  I-lSOth  of   that  of  an  AL, 

ind  that  the  same  curve  results.    Wa  are  thsre- 
led  to  the  conclusioD  that  the  primitive  sensa- 

ra  are  "  under-tones"  of  this  one  sensation.   It 

t  therefore  aurpiising  if  an  "  under-tone"  is 

either  totally  miiaing  or  reduoed  in  intensity,  and 
"--'  would  oorrespood  to  complete  and  incomplete 

daesstooDecolonrseosation.  Thereisaremark- 

confirmation  ot  this  in  another  way — viz.,  Uiat 

those  who  are  colour-blind  from  disease  invariably, 

sr  as  I  know,  see  bias  at  the  blue  end  of  the 
apectrum,  the  remaining  part  being  genar^y 
diiseribad  as  grey,  and  sometimes  yellonisb.  Ao 
ezaoiioatiou  ot  the  varioui  Cypeaot  cotoui-blindness 
with  the  spectrum,  and  withcolaui  discs,  shows  that 


the  whEtea  which  they  see  are,  to  the  normal  aye  in 
the  case  ot  the  red-bllad,  a  sea-gtceu  oolonr,  <a  the 
green- blind  a  red  purple,  and  ol  liie  violet- bl^d  a 
yellow.  These  cin  well  be  shown  by  colour  dlsos 
as  well  as  by  the  speotmm. 

Prom  what  has  been  said,  it  will  ba  apparmt 
that,  by  the  apectrum,  colour-blindness  of  any  type 
cau  be  detected  simiily  by  dilutins  the  different 
colours.  Thus,  a  first  test  to  be  made  would  ba  to 
take  a  green  ot  the  apectrnm,  and  dOute  it  with 
white  light.  Even  to  the  nornud  eye,  thegteencan 
be  made  to  lose  itself  in  ths  while;  muehmor««MQy 
can  it  lose  itself  to  the  oolour-blind,  Buoe  it  is  u 
them  nearly  white  already.  An  •iparimsBit  will 
show  this.  Other  tests  of  diluting  red  and  yellow 
can  also  be  mtde,  and  a  good  estimate  made  wiUi- 
out  quantitative  measurement  of  the  amoimt  ot 
oolour  defidsDcy  present ;  for,  it  must  be  nsnam- 
bered,  that  it  often  happens  that  complete  hlindneos 
to  one  sensation  does  not  arise.  The  ipaotanm 
method  ii  often  impracticable  and  expanuva,  aad 
therefore  other  methods  to  attain  the  same  and 
have  to  be  sought  lor. 

The  question  of  such  teats  for  oolour -blindlMM 
has  been  oaretully  oonsidared  by  the  oommittee  ol 
the  Boyal  Society,  and  from  all  the  experimanta 
made,  and  from  oarvfal  oootidentioii  ot  all  eaeaa 
which  have  come  before  them,  they  have  fep»ted 
that  Holmgren'a  wood  test,  as  originally  bnngtat 
out  by  that  distinguished  laioiif,  is  the  most  piae- 
ticabfs  and  practical  test  which  can  ba  empund. 
This  test  rsally  oonslsts  in  making  a  person  iUas- 
trate  his  deSciendes  by  the  miatAea  he  makea  in 
matching  different  cobnts,  and  answers  to  tha 
spectmm  test  described. 

The  tests  are  wools,  which  I  show  here  to-nicfat. 
It  will  be  seen  that  they  ate  of  almoat  every  variety, 
but  amongst  them  are  shadss  of  greys,  drabs,  and 
browns.  The  akeiua  which  have  to  be  matched  are 
pale  green  ot  a  slightly  yellowi^  tint,  a  pale  pink, 
and  a  bright  red.  The  first  test  is  to  ask  a  <nndi> 
date  to  pick  out,  from  a  heap  ot  wools,  sksina  whlofa 

Speat  to  matuh  in  coluotgenatally  flu  green  aksla. 
iw  this  green  skein  has  a  hus  whieh  liss  on 
the  red  side  in  the  spectrum  ot  the  neutral  polnta  ot 
both  the  red  and  the  green-blind ;  and  a*  it  it  T«ry 
largalv  diluted  with  white,  it  will  ba  seen,  from 
what  his  Imou  said  before,  that  it  may  be  matched 
with  a  grey,  or  a,drab,  or  a  yellow,  or  a  light  i«d, 
hut  not  with  any  ikein  ot  wool  which  has  a  blue 
tint.  It  thsaa  colours  ars  absolutely  seleoted,  then 
the  examinee  is  oolonr-blind ;  but  if  lie  ordy  evinoes 
a  desire  to  do  so,  hs  is  only  incompletely  aalonr 
defectjva.  This  fact  can  ba  proved  by  testing  the 
person  by  the  apectrum  method  in  the  maimat 
already  indicated. 

The  next  test  ia  with  ths  pink  skain,  as  it  Is  with 
this  that  the  kind  of  colour  del  acta  on  the  Tonug- 
Helmbolts  theory  can  be  asoertaiaed.  I(  the  oaadi- 
date  matches  blue,  green,  and  grey,  or  one  ot 
them  with  the  pink,  he  Is  oompletaly  green-blind, 
but  if  he  satecte  blaea  and  violets  he  is  oompletely 
Ted-blind.  It  he  matt^es  with  the  pink  skem  only 
pink  he  is  inoompletaly  colcur-bliod.  The  last 
test  with  the  red  akeiu  is  almost  saperflooua,  but 
with  this  bright  ted  skein  a  red -blind  person  will 
maks  a  selectiou  ot  dark  graan  and  brown,  whilst 
it  ha  be  green-blind  he  will  select  a  bright  green 
and  a  ligat  brawn.  All  these  testa  oan  bs  proved 
to  be  correct  by  the  speotnun  method,  and,  they, 
therefore,  leave  but  little  to  be  desired.  Aa  beforo 
aaid,  it  is  tbeee  teste  that  the  commlttaa  have 
reoommended  for  adoption,  and  thsy  are  iimpla 
and  cheap,  but  the  whole  oBdency  of  them  lies  ia 
the  eelection  ol  the  ooloura  to  ba  matched.  It  the 
first  test  ware  a  blue-green  or  a  bright  groan,  it 
would  t>a  uteleas,  aa  the  matches  made  would  meui 
and  the  same  applisi  )o  the  pink  Aaln. 


Itisfc 


at  the 


lere  should  be  standard  test  skeins 
and  no  others,  li  haa  come  (o  our  knowledge  that 
some  railway  companiaa  have  imaginsd  tliey  were 
using  Holmgren's  test,  when  they  were  doing 
nothiog  of  Its  kind,  and  this  simply  because  the 
test  and  akHins  offered  to  ths  candidate  to  mat:h 
were  of  the  wrong  hue  and  dilution. 

The  reoommendations  of  the  committaa  ol  the 
Royal  Society  are  aa  followa  :  — 

1.  TUat  the  Board  ot  Trade,  or  some  other  centr  .i 
anthority.  should  schedule  certain  employments  iu 
the  mercantile  marine  and  on  railways,  the  Slling 
of  which  by  peraons  whose  vision  is  defective 
eithsr  for  colour  or  form,  or  who  are  ignorant  ot 
the  names  ot  ooloura,  would  involve  dangsc  to  lite 
and  property. 

2.  That  the  proper  testing,  both  tor  colour  and 
lorm,  ol  all  candidates  lor  auch  employment  should 
be  compnlaory. 

3.  Tbat  ths  testiDg  should  be  Intrusted  to  ex- 


l.  That  tl 

the  central  authority  before  use,  espe 
Dorrectneae  ot  the  three  test  oolonrs,  and  al«0  ol  the 
contusion  colours.  If  the  test  be  satisfactorily 
passed,  it  should  b«  followed  by  the  candidate  being 
required  to  uama  without  heaitation  the  colonn 
whjch  are  employed  as  signals  oi  lights,  and  also 
white  light. 
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6.  Tli«t  tha  taiU  for  form  thonld  be  thoM  ol           HnTCMTTTPTP.     SfirTTTTT  fc'S  ^  Mr,  RonoU'i  pholognphi  taken  tl  th*  S^dnt; 
SatOm,  ■ndtluittbOTdu.Dld  bo  carried  out  Mlud           OUJ-baiiriV/     OUUJJIlliXiO.  ob^rvatory. 

down  in  App«Ddi>  Tl.  (form  tet^.    It  would  pio<  >*• Dr.  Copelacd  (the  Atbanomii  Itajtl  tor  SoQt> 

baljvlnmort  euaeniffloa  il  half  DOnnal  *i«iODii]  n/iTiT     latmnian^TrtkT    anrrrmf-v  laodl  imd  ■  papar  on  a  pretendtd  ilii(»T*i;  of  i 

MohVewwanqulnd.  ROTAL    ABTBONOHICAL    SOCIETY.  aatelUtaofHuidimugtheUEtouturr. 

8.  AataOindidat*  rejected  for  any  of  thaiped-  pTpHE  Ua;  meetrng  wai  held   on   Friday,    the       The  Artronomer  Rojil  ce»d  ■  paper  on  a  vm 

fled  icaploynMDte  ihould  have  a  right  ofappwlto  X     13th  ioit,  Mr.  E,  B.  KnobeL  Preudeot,  in  won  o*  alteiimuth,  which  he  u  hanug  eooitturttd 

•n  expert  ^>proved  by  the  central  authority,  whoie  the  chair.    IUt.  W  H.  Addi»oQ    8  Wert  Chapel-  '"'  "^  "  ""  ™?"  ObMrvatory,    It   u    reaUj  ■ 

decUcoahonldbefliul.  ilxeet,  Meyfair,  W. ;  Lieut.  Henry  B.yoham.R.K  tramdt  eirole,  which  can  be  tiaaaferred  Iiom  ou 

7.  llk*t»CM»didite  who  u  rejected  (or  naming  H.M.  training  ehip  fF(//™fe^  ;  tt.  B.  Chwnbetlin,  aimulh  to  another.  

ColoMi  wrongly,  but  who  hM  been  proTBd  to  po«e««  1,033,  SfrtMnlh-rtieet.  DaoTsr,  Colorado,  U.S.A.  ;  „  "f "  '»»f9    J"*^,  '*'•?,,  "V^  P'^TJvnjS 
.  __, ...jj^_  ^onld  be  allowed  to  here-  Otto  Jaffe,  Kin  Edar,  Slrandtown,  Bellaet  ■  G.  H.  Pbotographic  Search  for  a  Planet  beyond  the  Ortjl 


10.  Hut  the  tert  in  on,  and  the 
dmting   uTamiTiafrnT    at    tha    different 


flMumnedaftwawoper  interval  of  time.  John.,  m!  A.,    Altho'rpe  Hooie,   WaTerley'-stieeti  ?i! '^^*^"  -  S''.""!!^'^ '"^  J  ^'P^b^^  *?!!? 

8.  That  a  eertiftoate  ot  the  oandidato'e  oolonr-  Handon  N.W.  ■  W.  6.  HacOragor  18  tjoleman.  "i"  ^J»l  Soatty  m  Gdmborgh  in  1»S0  by  Prtt 
tUoo  iDd  form-Tinon  according  U>  the  appointed  rtreet,  E.G.  ■  R.  Reynolda,  Lient.  R.N  R.,  U.S  S.  ^o'be*.  "  '"  predicted  with  oonudmble  coiia. 
tMhandtdtoapad^tornaniingtheiignal-ooloan,  Jr^jorKi.  Southampton  ;  and  A.  E.  WaUon.  B.A,.  denoe  that  one  or  two  aoch  planets  raieted.  Jb» 
S<adiegI»»n^the«aniinBr;andUurtaK4ednle  WhitgUt  Oranuni  School,  Croydon,  were  eUMeJ  prediobon  wa.  bawd  upon  the  recorded  poeitrai.^ 
ol  panone  ezammed,  ihowing  tha  remits,  together  Fallows  of  the  Society.  theaphehaotanamber  of  comets.  Itwaasaidthat 
wifiinatDreoftlieemplDymentsfor  whichexamina-  Mr.Tnmersaid:  TwopbotoaranhiofSwilfscomet  there  oould  no  longer  be  a  doubt  but  that  two 
liiai  wen  held,  should  be  sent  annn^y  to  the  baTebe«i«>nt  n»  by  Dr.  RombII,  of  Sydney-one  a  Pj",!'* ,T,J,*?-  °  5  "'^T^'"^  i^ V^'~^ 
c«W  authority.                                                          photograph  direct  ftom  the  oomet,  snS  the  other  a  ;?^'"°"'?'Ir*'' S.^  2!* 'L'^  r  ^-^ 

9.  That  every  third  third  jesr.ot  of lener.pMicmi  Koto^h  of  a  drawing.  The  photograph  was  '^^^  5' J** J  "S""  ^"^ '^"  j"lv  .  u  ^^iJJ 
fllUng  tha  Bobedoled  employments  should  be  EuTen^litarch  22.  In  it  curving  fines  <in  be  seen  "rote  to  Prof .  Forbes,  who  replied  that  he  belwrsd 
=-idfOffonn.Ti«on.                                                   «tendingIrom  theheadof  thecemet  almoet  to  the  '^^»"?««°',5d«5- «**"r'5**/"f  °^^^^^ 

of  con.    tdm  of  the  piste.     The  photograph  has  a  soala  "^  3deg.  m  JedmaUon  ooght  to  find  Uie  planet  il  it 

.  ,.    „  ^^g   gr^guponiTnmilaT  to  t£oK>  on  £e  plates  used  wai  there.    The  mol.on  ol  the  planet  Prof.  Fortei 

, . periodically   by  a    St  th^int«national  inrvey  of  the  heavi.,  «,  that  oomputed  at  ideg.  in  296  years.     A  chart  had  bMO 

MtelttBa  «xpe(t,  appointed  fox  that  pupoee  by  the    the  lenoth  of  the  taQ  in  deareee  can  be  aconratelr  °'*™  ■*  Crowborough  of  the  region  mdieated  bj 

cntralanthority.  detarmiied.  P">'-  ^'"'>"  '"*''»<"  H.A.   lib.  24m.  ud  B,i. 

11.  TbatthaoolonnnsadforlighteoQboBrdship,  Hie  Prendent  said  -  J  do  not  know  whether  this  12h.  12™..  with  declination  from  the  Eqn«tor6di(, 
andfoclamp-agnaleon  nulways,sbanld,sofuas  oomet  has  bean  weU  seen  in  this  country;  bat  I  was  "«"'J-  Thlsregion  wasoovBredmiaphoto.plalei, 
posdble,  be  nnifirm.  and  that  glasses  of  the  same  ahletoobesrvait  myself  in  the  southern  hemisphere  ^  '^ff  "i  ■~"«'^.  *°'",'''!y'f*T  ° 
oolou  at  UwRleeD  and  red  sealed  pattern  ^aaaea  on  mj  return  vojana  from  the  Cape.  OntbelBtof  *'"■  and  aflowing  sufficient  overlap  to  prevent  any 
of  the  Ecyal  Navy,  should  be  geneiJly  adopted.       April  the  tail  wasibout  8°  long,  and  on  the  tth  it  '*'"  ™"8  missed.     Two  photographs  were  takm 

12.  Th^  in  oue  of  judicial  inquiries  as  to  ool-  hadincreasedto  H'  in  leuath.  thouehitsbr.KhtnaM  at  an  interval  of  not  lees  than  levra  days,  and  wdb 
lUOBS  or  aeddents,  witnesses  giving  evidence  as  to  hadrather  diminished  thai  inJjreaBBd.  not  lew  than  90mm.  eiposure.  Thewholerfth*. 
the  nature  or  position  of  oolonred  signals  or  lights  „  ,.  „.,  ,  .l  ..  o  fi^t^  oovenng  the  region  ware  vary  carrfuUj 
should  be  thoiuelvea  tested  lor  colour  and  form-  JTather  HiilgieBTaa  reaa  a  ^pv  on  the  Spec-  examined,  and  it  only  remamed  for  him  to  rwoit 
yidoa.                                                                          '™"  "'  *•"  ^°"  AangBO."    He  said  that  the  fact  that  no  pianett  of  greater  brightnees  than  a  st«i  d 

It  wm  he  seen  that  these  recommendations  ate    °'  '>'■  having  turned  his  attention  to  the  spectnim  the  16th  mag.  aiistad  in  the  area  indicated,  nor  wss 

WT  comnrehensive,  and  I  am  anre  have  only  been    of  the  Nova  was  doe  to  Dr.  Hoggins,  who  bad  sent  thereon  the  platesBnythingof  an  abnormalappHr- 

reeommeiidedaftvrcarefDl  deliberation  on  t£a  sub-    blmatelegnun.    HehadMeviouily  tried  Uatostai-  ance  to  whlcE  it  was  necessary  to  caU  atteoioo.    B 

fact.    It  remains  for  the  Board  ot  Trade  to  Me    °x°*  ^P°^  t*^  speotmm  of  0  LyrES,  hot  found  that  wai  a  region  (n  whioh  stars  were  not  ezoeptiDna% 

them  carried  ont  in  their  entirety,  and  if  legislation    to  optical  power  was  not  snfflnent  to  give  any  numerous,  and  they  were  mostly  faint. 

Uwqniwd,  then  there  should  be  legislati^r^  photographic  trace.    In  deference  to  Dr.  Hnnms's       Mr.Maonder  read  a  p.per  on  "The  History  ol 

request,  he,  however,  made  an  attempt  with  the  the  Great  Snnspot."    He  said  :  The  gr^  stminl 

-  I         —  Xova,  and  after  an  ezpoenre  ot  1]  hoQra,hswBS  which  we  saw  in  Febraarr  this  year  attractsds 

nupiised  and  delighted    to    And  a   very  distinct  good  deal  of  attention,  and  on  looUng  throng  tk» 

AH  IKPS07ED  T-SQTTABX.  qteetum  upon  tha  plate,  showing  a  very  neat  photos,  whidi  we  have  at  Greenwich  I  found  that 

-iTT-w  i]inrf»(.   i.«w.rit>.    ...    .■™.,_™—™t  .-.,    number  of  bright  as  well  as  dark  linee.    Thephoto-  that  was  not  its  first  appaaiance.    It  was  Srsl  son 

W^Sj£^'.^f!^™^  »^^^    £-^    paphs  were  taken  without  adit,  «.  it  was  topos.  on   Nov.    Ifith,    1891.  ^d   was    teen  igain  is 

J*«il,^S^?^lI;5^-'SS,^*r  w^    SblS  to  determine  with  precision  the  pouUonof'fte  ^oembi,  Jsn'uary,  February,    mid  MarST*™ 

nrtonJyeananydjdredangle  be  laid  off.butthe    lines;  but  comparison  ipeotia  had  bintakeB.    In  succa«™  aDpearan^     There  were  two  or  Ihw 

2?S:,Si:di  hTwJ'i^d  d^'^'^^    one  c^se  the  e^Sl^oTTL™  had  been  photo.  ^briboSIT^  oerSSilj  S^dTuie  ^ 

s*  ^proximately  by  hand  and  damped.    For  this    ™phed   .bove   and  Ijetow  the  spectnim  of  the  I™„kaUe,  quite  inwpective  of  the  great  ^U 

Nova.     This   photograph  was  by  means  of  the  which  it  attained  during  Fehroaiy.  DormgNoTOS- 

lantern  thrown  on  the  wzeeo,  and  showed  that  bgi  the  group  was  in  south  latitude  Ir;  duiM 

the  brightest;  lines  in  the  spectrum  of  the  Ifon  Dscembnit  wa«  in  S.  1st.  20°:  during  JamuirS 

ooriesponded  to  the  absorption  lines  of  hydrogen  as  waainS.  lat.  25°  ;  during  Fsbniuy  it  was  in  S,  1st 

shown  in  the  (pectcom  of  a  Lyiis.    The  teleecope  28*;  during  M.wA  the  ume.     There  was  Ihtn- 

with  which  tha  photographs  ware  taken  was  an  tote  a  regular  motion  in  Utitade  away  from  thi 

Sin.  BohromiUo,  and  the  spectroscope  nsed  was  one  Equator  from  November  to  February.  "RiatBoliB 

originally  made  for  Father  Perry  tor  use  upon  the  ceased  after  the  spot  had  attained  its  gre^  a»       • 

■on.    It  oooaisted  of  a  small  oollimatoT  and  viewing  during  the  FehrowT  appearance.  It  did  not  roupW 

telescope  with  a  direct-vision  prism.  ^fter  it  had  pamed  round  the  west  limb  on  HiiA 

~      ~ oed  to  the  meeting  Ur.  17;  but  a  spot  was  seen  near  the  same  longitiidt  is 

if  Almanac,  Waihington,  the  early  days  ot  AptiL    During  November  the  inst 

idal  ot  the  Society  tor  his  spot  waa  attanded  by  two  other  gronpa  at  a  littls 

researcheaon  the  ijonar  Theory  in  1887.    Mr.  Hill  distanoe.    They 

said  :  I  have  neglected  the  Lonai  Theory  now  for  a  groap  of  Feb.  wi. .   ..  _     . 

mod  many  years,  and  have  been  engaged  on  the  m  its  area ;  but  they  were  perfectly  distinct  IniB 


The   Fiesdent    introdooed  to  the  meeting  Ur.  17;  bntaspot  was  seen  near  the  same  longitiidt  is 

Q.  W.Hil],of  the.YaNficai^bnanar,  Waihiogton,  the  early  days  ot  AptiL    During  November  the  inst 

who  received  the  aold  medal  ot  the  Society  tor  his  spot  waa  attended  by  two  other  gronpa  at  a  littls 

researchea  on  the  ijonar  Theory  in  1887.    Mr.  Hill  distanoe.    They  were  so  near  to  tt  that  ths  |nsl 

said  :  I  have  neglected  the  Lonai  Theory  now  for  a  groap  of  Feb.  would  have  iaduded  all  three  gnafi 

—  ~' and  have  been  engagei'       "  "" """ '  "" — .— ..-  'i-^ — ."— 

, , and  Saturn.    Perhapa  1 , 

have  done  better  if  I  had  stack  to  the  proUema  ot  11°  latitada.    1  .   . 

tha  Lunar  Theory,  and  had  glTen  myself  to  in-  by  about    1°.     The  group  which  1    _ 

vertinting    the    long    intqualities    with  periods  &iiiator  during  Nov.  appeared  to  be  the  on  tbst 

ranguig  from  50  to  400  years.    I  am  glad,  however,  was  seen  daring  the  early  days  of  A^.   II* 

to  flnif  that  Mr.  Radeau,  of  Parii,  has  taken  the  morereceutly,  daring  the  laterdays  otApttlandtts 

nutter  up  as  well  as  Mr.  Ernest  Brown,  ot  Cam-  early  days  of  May,  we  had  again  a  great  nonp  B 

bridge.  the  sun  vary  neuly  in  the  same  place  which  tt* 

Ur.  Braahier  was  then  called  upon  by  the  Fresi>  neat  gronp  oecupied  during  Jan. — that  is  to  ■Vi'* 

deot.    Hesaid;  Father  Sidmavea  wsa  apeaking of  Emgltude  wasabont256°,  andits  latltBdeabootM- 

the.  duat-Iines  which  are  ^en  so  troubleeome  in  TlMt  an  a  good  many  detail*  about  the  behavkm 

the  spectrum.  My  old  friend.  Mi.  Dallmeyer,  wrote  of  tha  main  giOBp  and  the  two  attendant  oM 

to  ma  to  ask  it  I  Knew  of  any  way  of  satistaotorily  which  an  inteieatiDg.    Tha  saain  point  beddca  M 

deaoing  the  slit  from  dust.    I  find  that  there  is  shift  in  latitude  ia  the  intermittent  w»y  in  wUa 

nothing  like  a  quill  tooth-pick,  eepeciatly  one  that  some  of  theae  groupa  went  ill  and  out.    LooUst 

—  ..?_-  „.._>..  v_  .v.^_!.  ^r-rr-^-....    ,  .... .  '  Ana  in  Oct.  1°" '■ '—" 


'  yon  have  sotteued  by  chewing  in  the  mouUi.    I  backward,  I  find  in  Oct.  18S5  a  small  gronp  otvoli 

lumi,  mo  «uij.™j  umu  uuiia  iituuou  u;  ,rould  rBcommBod  all  spectroscopic  oheervere   to  was  seen  abouttha  same  time  as  the  gnat  spot.  (^    -i 

na.centrewhidicomc|dee  with  the  num  chew  a  tooth-pick  while  4ey  are  it  work.    I  Uve  Sept.    27  there  was  another  Uny  spot  Sen  sl»    1 

~^- -{..lil^     tSI  M..f?IJ.S!  JsCSH^  V,  """  •  photograph  of  the  last  spectroscope  I  have  for  a  single  day,  about  the  same  latitude  and  Icl^ 

reada J  obtained.    The  Made  is  cinmyedto  place  by  been  making  for  Prof.  C.  A.  To^    Ituavaiy  tude,  so  that  we  have  an  area  on  the  ion  whiA* 

"".i!J!^lS!!lr™i  J      a      it          J    «        ^.t.  complete  initrument    Unfortunately,  it   wa.  not  nine  sucoassive  rotations,  baa  bean  more  or  le«  dfc- 

«^tl^^.Z^^^.^^^'^          »  initS^y  when  the  Nova  appeare/ in  Auriga,  «,  hiibed,  and  whlohtorflva  rototiona  Aowed  fl* 

pwttactot  is  alio  adjustable  by  means  of  ,the  email  iit  Prof.  Young  did  not  have  any  lalutiSory  ramarkablo  drift  away  fiom  the  Bqoatot. 

Il!!JS2r'I?"«  J    /f£rli;'    .:*  ■  *     J      jJ"*  means  of  stadying  its  spectrum.    I  have  also  been  The  followingpapets  were  taksn  aa  rwkd  :-B.T. 

per^ttteg  the  blade  to  be  brought  mto  a  position  n,»king  a  doaUe   12in.  objective  tor  Ptot.  Hale-  A.  Innes,  "N^ion  the  Secular  Perturbations  ol 

toeotDoda  with  any  previously  drawn  Ime,  or  to  one  tor  visual  use  and  tha  other  for  photogiaphy.  the  Earth  by  Mars";  £.  B.  PowsU,  "Notoonth* 

compwsate  for  a»_kaccarato  drawing-hoard,  and  rbey  i™  both  of  exactly  the  same  foci  langth,  and  OrUt  of  a  Centaurl "  ;   J.  E.  Gore,  ■ '  On  the  OrW 

Ito  index  can  ihen  be  taought  to  laro.    The  mjny  wiU  be  mounted  side  by  tide  at  the  end  of  flie  aame  ofyCenUnri";   H.  C.  Bnsaell, '■Photographs  ot 

osaato  whidi  Uieee  f eatureecan  be  put  will  readily  tube,  so  that  Prof.  Hil^  by  turning  a  pivot,  cui  Coiet  Swift,  March,  1892  " ;  J.  E.  Goro,^  On  tha 

anmrtflimi«dv(- to  dra^BD.    -ne  squarwaro  bring  one  or  the  other  into  position-that  is,  ho  can  Orbit  of  v  CoroDio  Australis"  ;  E.  8.  Hidden  and 

"™..°Y  E-  I..liiM»,  Holyoke,  Mass..  "id  our  ont  study  a  prbmloence  mth  the  eye,  and  then  W.  W.  Campbell,  "Negativee  of    Jupiter  mad* 

Ulnatration  is  taken  from  tha  American  Mac/,tmit.  photograph  it  without  altering  the  focus.  with  the  great  TelMoope  of  the  Lick  Obswaton 

■                        .,      I—,  The  Pneident  praeented  to  the  Sodalv  a  photo-  during  1^1  "  ;  Rev.  A.  Freemaii,  '^On  the  Ill«& 


paph  of  the  nebnia  round  q  Argflt,  which  had  Iwen  nation  ot  Saturn's  Rings  during  SubtIbl  and» 

tsken  by  Dr.  Gill  at  tha  Capa  Obeervitory  with  a  recent  Observalioiu  of  thcdr  reappearance '' ;  baa* 

3)  hours  exposure  while  Mr.  Enabel  was  on  a  vitit  Roberts,  "  Photographs  of  the  Region  ot  the  GtA 

to  the  Cape.    He  photograph  shows  more  of  the  Nebula    ;  F.FoUe,  "On  the  Foimnj&ol  Bednelka 


Ite  Albert  Uedal  ot  thaSodet;  of  Arts  has  been    tsken  by  Dr.  Gill  at  tha  Capa  Obeervitory  with  a  recent  Observalioiu  of  thcdr  reappearance" 

■■-"   "     ™ •'-    -'-       •      ■■     "       "  >- "lile  Mr.  Enabel  was  on  a  vitit  Roberta  "  Photographs  of  the  Region  ot  tl 

J , ^ __,_.     photograph  shows  more  of  the  Nebula    ;  F.Fobo,  "On  the  Fowaniffiol  Be_ 

I,  telegraphy,  and  the  tdephone.      Mbnlons  smtmuidinp  M  the  atu  than  ia  Aown  to  Apparait  Plaoaa  ot  dose  PoUi  Stan  "  :  Boyll 


Mat  27,  1682.               ESGLIBH  MBOHANIO  AND  "WOBLD  OT  BOTBWOB:  No.  1418.                             ^--'»Q7^' 

Mmtocy.-Gnmriah,  "  OlmirTatiooi  of  Comet    Tho  »dilLtioui  lo  Iha  libiJtty  wera  umnUDCed:  alu  SnilDhfTTPTn        Vfl^fl 

892  {Swift}  "  ;  Kojal  OUerrmtory,  QiMawich,    tha  doD.tion  o(  .pHumeni  of  tha  Uttie  ol  tbi  gTMt  OUi-OIl  IIT  lU        aftn  Di 

•utial  BcUns  of  tha  Moon,  1892,  JUy  11  •■ ;    tick  (Amblyomina),  prsnntad  by  M(,  K.  T.  I^irii  »♦< 


„.„  ..^cUns  of  tha  Moon,  1892,  May  11  •■ ;  tick  (Amblyomina)   prsaantad  by  M(,  K.  T.  iawu                                   — . 

'B^J''/5'**'V**°°V°i^?''^ '^"  and  July  »i*Do.rlodBed.  TIHE    imprOTanwat*    whioh     the    K»Uon»l 

BadoUsa  Odamratoiy,  Oxford,  diuing  tha  jasr  Tha  seOTBtBry  uidhahad  receiTed  a  qnantiW  of  I       TnlnnlTnin.  nnmimnT  hu  Ttlsda  in  ooannU 

■i,  and  .  CoopailK^  ot  tha  B*iu!ta  with  tha  diatomacaoni  ^  from  OoatamaU,  thJongh  Vr.  .;"-   ri^l^?  tit^  ?lJ^  u™  ^fn^«?^ta™ 

balM  Placaift^HanMi.'.' Lunar  T.bl«'";  P.  A.ho,  for  dirtribution.    It  wa.  .yiWuy a lacuB-  '"^  ^"^°^   '^'S  *5^  "^^tlS^Uw  1^^ 

dcliffa  0b«V4tory,   Oxford,  "  01»arv»Hoi»  of  trinadaporit,  and  rwamUad  tha  lo-caltod  Siatomita  wero  proTed  on  Monday  BVoning,  when  tafltj- 

mltatioiuotatanbjthaEcUpMdMooiiou  1892,  ot  AburdaaiuhiTe  andottaarloc^tiei,  and  liketham,  tiona  to  Attend  had  been    iuaed  at  tHe  beMl- 

y  11  " ;  J.  G.  Lohae,  •'  EatimitioD*  of  IhaMaR-  waa   rich  in  tha  ordinnrj  uhiqnitoiu  Ireah-watar  quarteri  at  the  headqnartera  in  Oiford-oonrt, 

Ida  ot  NoTa  Auriga":   H.  F.  Nawall,  "On  forma.  Cannon-Btreat,  to  listen  to  the  aaorad  oautAto, 

Biagiam  oiafiil  as   a  Guida   in   Adiullag   a  A  letter,  aeoompanjing  ipedmeDi,  wai  read  from  "The  Holy  City,"  wUob  was  being  performed 

EiMtian  Grating  Speotnwcopa":  H.F.  Nawall,  Col.  O'Hara.  at  Christ  Chiirob.  Binniagham.    To  render  the 

Somnuiioni  of  the  Magnitudeaof  NamAurigK  Ur.  I).  Scourflald  raMl  a  paper  "Ua  Hime  New  mniio  and   spealiins   perfeotly    diitinet,   two 

■  yM^hbourin^  SUn,  made  with  the  NewaU  Becordi  of  British  Clad^ean,"  illnatrated  by  dia-  miorophonea  had  been  set  np  nawtothe  pnlplt, 

—   CunbndgB  Ob*jr™to^":   A.  Marth,  g™.  of  .ii  new  f ormi.     ^     ^_.    ^  ^  and    these   oolleoted  the   eoanda,  whiob  jwe 

iaforPhyncalUbaerTatiamalJupitor."  Mr.   E.    M.  Kelaon  read  abittacti  from  an  "-  ~°™.™>'                _              ',.         ..    T. 


_^___  *^l:i«.J"v.n    n" '„'.!«  "?nwJ^Th!^ri;  tTMiBmitledtol^ndon.    The  peonllM  Tibr»tlon 

" ~ ~~  ^vtt^Atl^  and  the  1^^d7'w  B  0^»nto "  -^^"^  ^  •""»"'  experienced  whan  telephouin^ 

ITAL  KKTEOEOLOGICAL  SOCIETY.  Se  .ubjert  w«e    "ot^Itod  Ju^a  fromone  place  to  another  in  the  »me  town 

IHE  luaal  monthly  OMetiniF  of  thii  Society  waa  pnxBdant  uid  the  papar  put  before  them  wa«  one  w"  hardly  notioeable.  thia  bei^  aoooimted  (or 

hald  on  WaduMday  evening,  tha  18th  in*t.,  ^  be  rtudiad,  and  ooutd  be  ao  advantagaoualr  only  by  the  faot  that  the  wirea  to  the  provmoee  •» 

the  Inititutian  o(  Civil  Gnginean,   2fi,  Great  "ban  printed  iti  iilcnto.     He  had  always  fut  that  oTerhead  wires,  and  ooiueqaently  do  not,  like 

orge-atieet,  S.W.,  Dr.  C.  Theodore  Williaou,  ^'>''-  Abbe'i  Tiawa  on  the  binocular  quaition  were  local  wires,  take  np  aonnda  from  the  earth.    In 

A.,  oreddent,  in  the  cbair.  perhaps    the    weakeat    part    of    hii    inTalnabIa  Monday's   performance  of   "  The  Uoly  Ci^," 

£r.   B.  E,  C.  ChambeTa,  Mr.  R.   Liw,  F.C.8.,  reeaarohei  ou  micnaoopio   vimon,  and  they  ware  ^^  nnaodompaaied  quartet  in  tte  flist  potUon 

.  W.  A.  Storge,  and  Dr.  E.  Sjme*  Thompson  were  mdebled  to  Mr.  Nabon  for  enabbng  them  to  con-  ^f  y^„  oratorio  wu  wonderlnlly  distinct,  wbllo 

i*ed   Fellowi  of   tha   Sod^tj.    Fite  honorary  "der  at  laaure  the  poinU  at  iMne  between  these  f^    „niarkB   made  by  a  speaker  between  the 

mben    were    aba     elected  —  rii.,     Moos.    A.  eminent  authonhe^  .                          ■ .  ,      .    ;^  aiToliirlv  aa  if  he  bad 

.bb«li^  Dr.  W.  H.  Ton  B«old,  i.t.  B.  BiU-  Mr.  Karop  thought  it  was  a  pity  that  owtain  IT-^^I^  in  Yn  Jdio^S^iw,^  Tb^  «^ 

tar,  Horn.  N.  Ekbolm,  and  Prof.'p.  T«»hfni  aipn»ion,,  sucb  a?  viuon  inuda  and  outside  the  ?!?L:^/.{,^  ?fl  Whn^  .^/^K:  nwSlS^ 

lMifcllowinBpapew«^r«ul:-"  Raindrops,"  eye,    ava-.^ta,    &=.,    had    (omid    Iheir    way  into  P'*^'?^  ",' >^' i-H-        "l.^*         .i.^^^!?^ 

Ml.  E.  iTXti^,  F.B.3.,  F.R.Mat.8oo.  The  lii^  of  this  kind,  written  usuallv  by  sa™ta  far  oould  be  plainly  distinymahed  from  tha  Ungar- 

horhumadeanrSWakatehesofraindropa.and  mare  cooTeraant  with  physical  than  physioloBical  ing  notes  ot  the  organ. 

igatlMmdninalntwettfals  facta  respeoting  thsdr  opUcs.    They  ware  mirieading,  if  not  worse,  for  a  fbe  narrowing  ot  the  gauge  of  the  Giwt 

r^     ^  2,™'  "^- ^*'""^'^-    f^!!*'S*  F  «P"v  t«^"'9'"8J-  "f^   already  prorided  m  tha  Western    Railway  weet  ot  Exeter   waa   oom- 

la  m  a  book  form,  which   could  be  inrtantly  Utter  branch  of  tha  subject.  nleiB.)  nn  Snnds/ nnd  thn  nniinarv  RmrioB  of 

»d,  were  employed;  these  were  mied  in  incL  Vote,  ol  thuka  weri  paawd  to  Mr.  Soourfleld  P'".*^^     .w^^'^.^i^  if^»!S^ 

laiea.  and  alter  upomre  the  drops  were  oopied  and  Mr.  Nalaon  for  their  clommunicationa.  pMWnger  twins  has  been  reaumed. 

iheetiof  paperruledliketheslata.    Somedrop*  Tha  secretary   said   ho  was  sure  all  tha  senior  Early  on  Tne»day  week  some  parts  of  Wast 

does  a  wet  oircnlai  spot ;  whilst  others,  falling  mambera  at  leaet  would  hear  with  deep  regret  ol  the  Cornwall  were  TiaiWd  by  an  earlhqnaka,  Intha 

h  greater  foTM,  hsve  splaahe*  aroond  the  drops,  death  of  Mr.  W.  W.  Reevaa,  one  ol  tha  original  ,iiiaeB  of  Manacoaa,  ia  the  Liisrd  distriot,  tha 

s  Ma  siMd  jUop   Tuies  oonsMewhly  in  the  founders  of  tha  club,  and  who  for  many  years  had  ^  ^  ^^^  ^  gg^g„  jl^t  j^e  Tillsgers  were 

s:*4rjrJ^£SSbj,&°i^'ors5  ':i'^:^^;/'^:tt^ru^^o^:^^it  »-Tf  'T.^'":^^iii^.^''^i^ 

at  2i>.  In  diuneter.    Oceasii^y  large  drops  reoollectionolS  modem  daTSopinent  so  accurate,  Hie.r  bcia  and  the  rattling  of  wtiolesmUie^ 

1  that  atust  be  more  otlsas  hollow,  SI  they  fall  to  that  his  sdnce  and  counsel  were  oonstantly  songbt  i^aa.    Their    houses,   too,    dlstmoUy   shook, 

I  tb«  wliole  sorfsce  InelaMd  within  the  drop,  and  always  freely  gfren.    As  a  aodety  they  would  nnd  in  one  o»se  a  person  who  was  awakenwl 

ridss  the  ordinary  tBfndropa,llke  author  exhibited  teel  his  departure  greatly,  and  to  many  present,  from  his  sleep  saw   the  door  of  his  bedroom 

fiKOM,  showing  the  drops  prodooed  by  a  mist  himself  included,  tha  loss  was  that  of  a  valued  par-  thrown  wide  opaa.    At  BiBdrutb,  some  12  or  16 

Mtag  along  the  ground,  and  also  the  manner  in  aonal  friend.  milsB  distant,  the  shook  wai  also  felt, 

lidi  Bowflakes,  on  melting,  wet  the  ilates.  Annoanoament  of  the  meatinga  and  eicnrsions  „,                ,         ^,         ,  ,,      ,             -  u,    , 

'Besultsof  a  Comparison  of  Richards' Ana  mo-  was  than  made,  and  the  proceedings  terminated.  Tbe  annokl  meeting  of  the  Iron  and  Stael 

afmogruhe  with  the  Standard  Beokley  Anemo-  The  next  meeting  will  beheld  on  Friday,  JunelTth.  Institute  ia  being  held  at  the  Institution  of 

iph  at  the  Kew  Obaerratory  ■'   t^  Mr.  O.  M.  Civil     Engineere,     35,    Great    George -street, 

Urate,  B.So.,  F.R.MetSoc.    This  iostnuBcot  is  —  London,   on  Thnrsday  and  Friday  this  week, 

riDdoull-Tane  anemometer,  and  is  formedbyiii  oommenoiog  each  day  at  10.30  a.m.    SitF.Abel, 

si3rT^-TIS!!j  ■'""""""'t  1"^- "  a™»tf .  sons  experiment,  made  by  tha  Agrioultural  Ds-  F.R.3.,  the  Prasident,  deliTered  an  address  on 

™S/^.  .I^T*^  ""7  Xii'it".'??*"'"  partmant  of  ComeU  University,  it  is  aU^ed,  prove  Thursday.    The    following   papers   were  rewl 

Sd^«^v™  t™"lKl?m^^JSI'  ™d""">ly  that  it  does  not  pay  to  feed  grain,  and   disSussed  :-Cl)   "  0 '  Ei^riments  with 

r^^TSl™   TSaid^b^tl^Tf  ;  either  boiled  or  in  tha  shape  of  m«I^  cow.  when  Bade  Steel,"  by  W.'h.  White,  ?.R.a.,  Director 

*S[fc£neaS3  Jp  i^exK^^  Z?^^f^;  ^T^Jii^i^^'^^^ir^k  of  Naval  ConatraotLon  and  Assistant-ControUer 

•?%•  air  is  ataSZy  JS,^!SrJ?^eS^  aS^t  If  eSk^*k™d  bu^  ws^^V  i^  "'  t*"'  N«Ty  ;  (2)  "  On  the  Produotion  ot  Pnra 

ttlis  0*  oomolion.  is  sopplied.    Thereoording  enough  to  pay  for  tha  iuoreased  cost  of  the  grain  J.'?'"  j^'*?,^??'"^""''"!;" ''?  S"'' H' ?,\^.'>!l^'' 

rt  of  tha  apparatns  differs  entirely   from   any  „tiou          '^'  Elswiok   Works,  ^ewc»Btle■OIl■Ty^e ;   (3)  "On 

k"  ■»«0Bet<c,   and    is   called   the   Ancmo-  '  EiperimentBontheEliminationofSulpburfroM 

M,aodInpriiidp]al.a.foUows:-The  flbleU   and  BUiofs   Patent  BJeotrlo  Bell  irtT"  by  E.  J.  SaU  and  A.  Wingham, London; 

8  on  a  movable  paper,  is  wound  up  at  Oommnnloation  for  PaaaBaKerTra.lna.--Au  .^.    ;,  q  '    platinum    Pyrometers,"    by    H.  L 

3s  br  means  ot  a  oonicsl  oendnlum  electric  alarm  bell  lor  passenger  trams  is  being  tried  )V       ""    tiaiiuuui    jrjiuuinLDiB,       "!!■"■ 

SLu'-of  whe^  li^TSrt7«SCT.d  on  the  North  British  Railway.     It  maybe^ained  '^»"«°^'»!(,  J"""^?""    .  J?"^"'  ,*''",  '""P"^* 

*.rJrl™.ta1hefar^^ril^'t;SSiirw  g»«»Uy   that  by   the    Shiela-Ellioi   sy.tSm   «i  papers  w^be  rc^  andduou3«d  ^(.1' On  tho 

kwntotbaloweredgeotthepaper- its  position  electric  bell,  with  dry  battery  attached,  i*  fitted  on  Mauafaotnre  and  Application  of  Chilled  Oast 

■rfai*,i>eovcnied  by  the  rdaSve'difltrenoe  in  to  the  engine  and  in  each  guards  van.    These  beUs  Iron  "  [Groson's  system),  by  E.  Beimers,  Teoh- 

'      ■ are  oDunected  by  two  trunk  wirea— poailiva  and  nioal  Direotor  of  the   Gruson  Works,  HBgd»- 

,  negative— which  are  carried  throaghoul  the  length  buw  ;   (G)  "  On  Valres  for  Open  Hearth  Fui- 

of  the  train,  while  two  branch  wirea— one  from  each  naoea,"  by    J.    W.    Wailes,   Calderbank,   near 

^ trunk  wire— are  led  into  each  compartment,  and  qimbow  :  (71  "  On  the  Calorific  EIBoionoy  of  tha 

,  Standard  Anemometer  at  the  Kaw  lermmata  in  an  electric  push  placed  under   the  Pn(i|iing  ^nmaoe,"  by  Major  Cnbillo,  Trubia 

anTS^tUtitgiveeexc^^gly  £^ -^-/anro^  i^tSe^rt  oTf.Z^S^  Arsenal,^^- ^  TO  ■' On  a  PracUcalSUde-rula 


the  Calculation  ot  Blast  For 


'Lsitals  of  Om  Bivec  Vsal  at  Kimberley,  South  the  passenger  break*  in  order  to  press  tha  alarm  ---  —  ,",-k„'V  \Vi"„Vi,".",;,  "V„,;fl,.„  .  /oi  "  Vn«- 
Aa,  with  Baoaifes on  the  Haintall  of  the  Water-  pnab,  the  gfass  being  apedally  prepared  so  as  not  to  Charges,  by  A.  W  ing^am,_Londoa  JB)__  ftotea 
^^    by    Mr.    W.   B.    Trip^,    MJnsLC.E.,    mjurstbs  luind  of  the  person  taoakiog  it^^t  Uis 

^        ^ ^_^ 

have  been  studied  by  i)r.  Colin,  a  physician  of 


i^    by    Mr.    W.   B?  "Tripp',' "kjnstCE"  mjor'sthsTiandof  the  person  breaking  it.    At  the  on    Fuel,   and   itfl    Efficiency    in  Met»Un^io 

UtatSoa    Msasuements  of  £ie  height  of  the  sod  of  each  cari'isge  there  ar«   two  electrioally-  OperationB,"  by  B.  II.  Ihwaite,  Liverpool. 

wTaalhBTatDt  several  years  past  bean  made  at  worked  swnaphore  signals  fixed  one  ou  eithM  side^       ,j.^     j    ^     [  regulat  matching  upon  soldiers 

•  Tnl>_i1_r'nr.f>»n>k.    Th.^,...,^!.....  h.^-....  nlnut  tn  the  Domice  mou  dinn.  and  coaneoted  with  .          .  '"'""'''"'  'fa"'";  "*''■",.      »    <__,_■ . 


to  the  Domice  moulding,  and  coaneoted  * 

7£^t^^'^^^^x*:-X'.  utr^'^^^Xtr^^^z^'z  f\^'Tl^\xi.^^u.t^rt^tt'^ e^- 

nSan^Is  a  marked  period    of    floods  and  covered   with   fuminoua  psint,  on  the   <^rriage  in  '"'t/o'  tie  step  causes  a  shook  to  the  brata 

twtfffns  at  a  oomparalively  high   level  from  which  the  alarm  baa  been  eounded  drop  down,  and  and  tmnea  tar  more  injarioui  than  an  irregular 

Mttbawd  of  Ootober  to  the  latter  part  of  April  thus  attMcl  attention.    Perhaps  the  most  notaWe  walk,  giving  rise  to  peculiar  aches,  pains,  and 

1  a  p«lod  of  qnlesceDce,  during  which  the  riTCr  feature  in   couDection    with  the  invention   ia  the  illnesses  ol  the  troop.     Thia  abook  la  rspeat«d 

sfi$falb  with  very  slight  fluctuationg  from  msthod  b;  wbioh  tha  junction  ot  tha  trunk  wires  Ju^ouD  times  in  a  day's  march,  and  the  aCnin 

1*  Apdl  19tb  to  October    31st.    The  highest  between  the  carriages  is  eflected.    To  each  end  of  altiea.  breaks  down  the  strongest  men— thoBO 

A,  Iriat.,  oonired  in    1880,  the  next  highest  the  vehicle  is  attached  a  tnbalar  bracket  carrying       j,^     (j^^j  ^    enduts    readily    a    much    longer 

Bg  S0-8ft.  on  Janoary  24th,  1891.  a  fl«ible  hose-pipe  with  a  halt -coupling  at  its  end.  ^^inary  walk-in  two  or  three  days.     The  use 

S^^:;rb!;l.'^ISt'^l^.rrtf:y' "^  tzt.  f  »>.?  '-^^^^  ^-'  ^'^■^^^z  '"'*"  *^  "*" 

JJKETT      MICK08C0PICAL     CLUB.  r^pL'g  We  Wel^IS^r^J?  j^r ^Th'e  'Tl;rotlVrrlt:Tpt  the  properties 

IHE  302nd  ordinary  meeting   of  this  cinb  was  contact  pieces  ol  the  coupling  are  made  on  the  q[  ^^j^iJ  hydrogen -sulphide  gas,  ooufluoled  by 

*_i*  ~.  W--.1..    M„fli>.h    .*  ■«,    u. .  aouble-wedge    principle,    preanng    firmly  on  each  Mr  Hugboi  at  Oxford,  tend  to  show  that  dried 

,  other  when  the  coaplmg  IS  locked,  and  msunng  a  y  shajnoaotionuponmagnesia,  bBryti,»Bfqui- 

;  f^t^::staTrs3'it^h''ar^«oZr^:^  ">^«  of  r^  v-  ;e«  °'. ''''"■  '^'■ 

unloosenitduring  shunting  operations,  it  unlocks  mercftrj,     lead,     buma  b,    cadmium,    a rsemo, 

. I  itself  automatically,  avoiding  any  damage  being  antimony,  Un,  and  cobalt,  nor  has  U  the  powat 

■  nad  aad  sospsadsd  until  tha  next  meeting,  done  to  the  electric  system.  of  reddening  litmus  paper;    whereas,  m 
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presenoe  of  liqaid  H,0,   a  ohemioal   ohaoge 
ooonn  in  all  these  cases. 

Mr.  Frederiok  E.  Ives,  of  Philadelphia,  de- 
livered at  the  Royal  Institation  last  week  his 
second  lecture  on  **  Photography  in  the  Colours 
of  Nature."  With  the  subject  of  the  produc- 
tion of  permanent-colour  prints  by  his 
process  Mr.  lyes  dealt  very  britfly ;  in- 
deed, he  frankly  admitted  that  such  prints 
could  only  be  produced  by  a  complicated 
process,  which  required  a  considerable 
Boieni^c  knowledge  of  the  laws  of  colour 
sensation  on  the  put  of  the  operator,  and  at  a 
cost  which  precluded  the  possibility  of  profit- 
able manufacture.  He  claimed,  however,  that 
by  the  application  of  his  invention  to  the  helio- 
onxomoeoope  he  had  actually  solved  the  problem 
of  photography  in  the  colours  of  nature,  since 
the  illunon  thus  produced  was  more  perfect 
than  oould  possibly  be  obtained  by  means  of  a 
photographio  print. 

It  is  stated  from  Philadelphia  that  the 
steamer  Kits  will  start  for  the  Arctic  regions 
in  about  a  fortnight  on  a  cruise  for  the  rescue 
of  Lieut.  Peary  and  his  oompankms.  Professor 
Heilprin,  of  the  Academy  of  Natural  Sciences, 
will  iiAve  charge  of  the  expedition.  If  Lieut. 
Peary  should  not  be  found  at  his  winter  quar- 
ters at  MoCormick*s  Bay  about  the  time  ne  is 
expected,  search  parties  will  be  sent  inland,  and 
if  unsuooessf ul,  a  year's  provisions  will  be  left 
at  MoCk>rmick*s  Bay,  and  the  Kite  will  return 
to  the  United  States. 

A  oorions  new  scientifio  toy  is  attracting  at- 
tention in  America,  and  will  probably  soon  be 
on  the  streets  here.  It  is  called  the  "gy- 
rating ballB."  Two  wooden  balls  of  the  same 
diameter  are  linked  by  a  slender  rubber  band, 
attached  to  the  wood  of  each  by  staples. 
Holding  one  ball  fast  in  one  hand,  the  band  is 
twisted  by  rolling  the  other  ball  in  a  circcdar 
direction  on  the  floor,  or  on  a  table.  When 
the  band  is  twisted  up  the  free  ball  is  grasped 
in  tiie  hand,  and  both  balls  are  released  at 
once.  The  band  untwists,  and  the  balls  gyrate 
round  each  other  in  a  circle.  The  band  is  re- 
twisted  in  the  opposite  direction,  and  untwisted 
again,  alternately,  and  the  balls  continue  to 
gyrate  till  the  store  of  energy  is  exhausted. 

A  singular  discovery  has  been  made  in  the 
oouzee  of  the  construction  of  a  railway  line 
from  Argenteuil  to  Mantes.  Near  Andresy  a 
cutting  of  some  36ft.  was  necessary,  and  in 
nubking  this  cutting  a  Merovingian  cemetery 
was  uncovered,  dating  from  the  6th  century. 
It  had  an  extent  of  some  two  miles  and  a  half, 
and  492  tombs  have  already  been  laid  bare, 
comprising  31  sarcophagi  m  stone  and  402 
sarcophagi  in  plaster.  In  many  of  the  tombs 
boxes,  kiives,  lances,  vases,  pottery,  buckles, 
and  buttons  have  been  found.  On  some  of  the 
pieces  of  pottery  there  are  very  interesting 
symbolic  designs.  The  village  of  Andresy  dates 
Mck  to  the  earliest  period  of  Christianity. 

According  to  the  Elektrotechniteher  Anzeiger^ 
MM.  Brown  and  Boveri,  of  Baden,  are  about  to 
build  a  locomotive  which  will  be  one  of  the 
most  powerful  in  the  world,  and  quite  the  most 
powerful  of  those  driven  by  electricity.  It  is 
to  be  provided  with  motors  of  a  total  horse- 
power of  1,500,  which  can  be  raised  to  2,000 
horse-power.  One  motor  is  placed  direct  on 
each  of  the  eight  axles,  and  the  locomotive  is 
designed  for  a  speed  as  high  as  that  ordinarily 
used  on  steam  locomotives.  It  is  expected  that 
it  will  be  ready  to  be  tested  by  the  end  of  the 
present  summer. 

On  Saturday  week,  in  the  Home  Park  at 
Hampton  Court,  a  magnificent  Oak,  growing 
about  20  yards  from  the  Long  Water,  was  dis- 
covered to  be  on  fire.  It  is  said  to  be  1,100 
years  old,  and  on?  of  the  eight  largest  oaks  in 
England.  It  is  33ft.  in  circumference,  having 
an  average  diameter  of  lift.  The  trunk  was 
hollow  for  about  10ft.,  and  several  of  the  larger 
branches  above  that  are  also  in  a  decayed  con- 
dition. The  fire  was  extinguished  in  a  few 
hours,  but  not  before  the  tree  had  been  almost 
consumed. 

Immense  damage  has  been  done  to  growing 
crops  of  peas  in  Essex  by  the  pea  weevil.  Miss 
Eleanor  A.  Ormerod,  who  has  been  written  to 
on  the  subject,  says  she  attributes  the  pest  in 
part  to  the  groat  warmth  that  we  experienced 
tor  a  short  t>^^^  about  six  weeks  ago.  The 
only   lezQ^^^d   treatment    that    appears    to 


succeed,  she  says,  is  dusting  the  leaves  with 
some  deterrent  powder — lime  or  soot,  for  in- 
stance— when  the  dew  is  on  or  the  foliage  is 
damp,  80  that  it  may  adhere. 

Mr.  J.  W.  Swan,  M.A.,  delivered  a  lecture  on 
Electro-metallurgy  on  Friday  last  at  the  Royal 
Institution.  Referring  to  rapid  deposition  of 
copper  by  using  heavy  current  and  suitable 
solution,  he  carried  out  some  remarkable  experi- 
ments by  using  1,000  amperes  per  square  foot, 
and  obtained  some  very  good  results.  Time 
only  one  minute. 

It  appears,  from  a  paper  read  at  the  last 
meeting  of  the  Chemical  Society,  that  what  is 
suspected  to  be  a  new  elementary  bodv  has 
been  discovered  by  Johnson  Pasha,  of  the 
Ehedivial  laboratory  at  Cairo,  in  a  variety  of 
fibrous  alum  called  masrite.  This  new  sub- 
stance, which  has  been  provisionally  christened 
masrium,  from  the  Arabic  word  for  Egypt, 
possesses  properties  resembling  those  of  gluoi- 
num.  Its  atomic  weight  is  calculated  to  be 
228,  and  it  occurs  in  a  mineral  containing 
cobalt. 


LETTERS  TO  THE  EDITOR. 

[W*  io  no%  kM  cmtd»«»  retpontfbUfor  Ike  opMem  o/ 
emr  cemtpondeiUt.  The  KdUor  retpeetMlt/  re^ueeU  thai  all 
O0mmunicaHom§  aketdd  b$  drvwn  19  ae  oritjlif  ae  poeeihle,} 

All  oommmdeatUme  «AomM  be  addruaed  \to  Ae  Bditob  ^ 
|A«  Bvoun  Hioauno,  88i,  Strmd^  W»0, 

AU  Ohejeu  tmd  Pb^<(ffiee  Order*  to  he  eeade  pajfehU  te 
J.  PAsniomB  Xdwaedo. 

*«*  In  order  to  facSUtale  tySsreiMt,  Gorreependente,  wAm 
tptakuig  of  ang  letter  preeiouelif  imeerted,  wUl  obKf  bg 
wuntionmg  tk$  nmmber  i/tki  lietter,  ae  wm  ae  tJupage  <m 
i0McA  ii  Ofpeere^ 

"  I  would  have  evwyone  wxite  what  he  knows,  sad  «• 
Bnch M he  kaowi.  but  no  mora:  and  that  not  in  tbia 
only,  but  in  all  otaer  ■nbjeete :  For  raeh  a  peraon  may 
have  soma  paitlouhur  knowledge  and  ezperioioa  olthe 
aatera  of  sooh  a  panoa  or  anoh  a  f  anmain.  that  aa  to 
othar  things,  knowa  no  mora  than  what  ererroodT  doea, 
and  yaL  to  keep  a  dnttar  with  thia  Uttla  pittaaee  of  hia, 
will  nndartakato  write  tha  whole  body  of  phv^daka,  a  vioe 
from  whenee  graat  inoonvanianoaa  dflnra  their  original.'' 
—Monlaign^e  M$$affa, 

THB   OBDNANOB     8TXBVBY  —  QBBBN- 

aiUK   TIHB   IN  BBLWIOH,  AND  AN 

INVI8IBLB      BOLIPSB      THAT     WAS 

WBLL  SBBN— THB  BBPOBT  OF   THB 

PABIS   OB8BBVATOBT— WHAT    IB   A 

**  aBNXJlNB     ASTBONOMBB  "  ?-  8X7N- 

DIAI.-PHT8I0L0a7  v.  PHBBNOLOaT 

—THB   FIB8T    0B8BBVATI0N    OF    A 

TBAN8IT  OF  VBNXJ8~aBAVITATI0N 

—  NBPTX7NB  —  THB       TBLBSOOPB  — 

aUADBANT— 8ATTTBN'S  SATBLLITB8 

— 8nN.8P0T8,   THBOLOay,   AND  THB 

PBICB     OF     OOTTON  —  OABBON     IN 

2CBTB0BI0  IBON-DAT  AND   NIOHT 

AT  THB   P0LB8. 

[33542.1— I  WASvery  glad  to  see,  froii^  a  reply  given 
hy  Mr.  Chaplin  to  Mr.  Baohanan  in  the  House  of 
dommons,  that  a  Departmental  Committee  has 
been  appointed  to  inqmre  into  and  report  upon  the 
Ordnance  Survey.  As  I  have  upon  more  than  one 
oocasion  remarked  in.  these  columns,  and  here 
emphatically  repeat,  the  condition  of  the  Survey  is 
innnitely  discreditable  to  a  great  nation  like  our 
own.  It  is  related  of  a  baraan  that  he  ipquired  of 
the  waiter  at  his  hotel:  *'  what  is  the  anuulest  sum 
I  can  give  you  without  bein^  considered  mean  P  " 
and  upon  a  cognate  prinoiplei  the  Government 
appear  always  to  have  tried  how  little  of  the 
Ordnance  Survey  could   be   accomplished  in  the 


delay  to  the  bottom,  and  urge  the  speedy 
completion  of  the  new  lin.  survey,  and  the  cor- 
rection of  the  Gin.  and  2din.  maps  by  the  inser- 
tion (or  omission)  of  buildiDgs  erected  or 
destroyed  since  1874.  But  I  must  reiterate 
that  this  really  resolves  itself  into  a  question 
of  money,  and  until  we  have  some  sdentifio 
man  oocuping  a  leading  position  in  the  Government, 
I  gravely  fear  that  we  shall  always  be  subject  to 
the  reproach  of  squandering  money  profoaely  in 
unprofitable  expenditure,  and  of  oheeee-paring, 
pinching,  and  screwing  in  connection  with  really 
useful  and  profitable  work.  By  laviahiDg  money 
on  a  clamorous  self-advertising  Btog,  the  powers 
that  be  (Heaven  help  them !),  fondly  imagine  that 
thevare  encouraging  and  advancing  *'Soienoe." 
Meanwhile,  the  urgent  needs  of  vae  Ordnance 
Surveyj  the  Nautical  Almanac^  and  other  really 
utilitarian  and  essential  objects  are  pooh-poohed, 
and  the  numbers  who  would  benefit  by  their  supply 
are  left  out  in  the  cold. 


The  official  introduction  of  Greenwich  Time  into 
Belgium  has  been  signalised  by  M.  Folie,  the 
Director  of  the  Boyal  Observatory  at  Uode,  by  the 
production  of  a  manual  of  '*  instructions"  for 
observers;  which  some  irreverent  anonymoai 
astronomer  describes  in  the  columns  of  the  Bnuaak 
paper  Za  Gazette  as  **ua  veritable  casse-t^ta 
chinois."  Briefly,  M.  Folio's  litUe  slip  lies  in  sub- 
tracting where  he  ought  to  add,  and  aidding  where 
he  ought  to  subtract.  By  the  way,  no  notice  seems 
to  have  been  taken  of  the  fact  that  in  the  Annuaire 
of  the  Belgian  Boy^  Observatory  the  eclipse  of  the 
Moon  of  uie  Uth  instant  is  aetually  described  as 
•«  invisible  a  Bruxelles  "  I ! !  I  believe  that  it  was 
observed  there  from  beginning  to  end.  But,  assaid 
Pliny,  "  Nemo  mortalium  omnibus  horis  sapiL"  and 
M.  Folic  may  derive  comfort  from  the  reflection 
that  he  is  by  no  means  the  only  Astronomer  Boyal 
who  is  not  infallible. 

The  Annual  Beport  for  1891  of  the  Director  of 
the  Paris  Observatory,  Admiral  Mouchez,  to  tha 
Coundl,  is,  as  usual,  fall  of  interest  to  the  astro- 
nomer. The  international  committee  for  the  photo* 
mphic  chart  of  the  heavens  secures,  at  least,  its 
full  share  of  space  in  it,  though  not  to  the  exdnsion 
of  other  matters  of  equal  importance.  Among  the 
latter  may  be  mentioned  the  additions  to  the  Ob- 
servatory rendered  necessary  by  the  attention  now 
given  to  astronomical  photography  and  speetio- 
scopy.  Sooner  or  later  the  present  unsuitable 
bauaiog  will  probably  have  to  be  relinquiahed  for 
one  in  a  more  fitting  locality,  deelgnea  and  con- 
structed in  aooordanoe  with  the  requirements  of 
modem  sdenoe.  Of  course,  when  the  observataiv 
was  built  it  was  practioaUy  in  the  country.  It  Is 
now  in  the  middle  of  streets  and  houses,  the  smoke 
of  chimneys,  the  roar  and  rattle  of  fiacres,  carriages, 
and  tramcars,  and  with  the  projected  extension  of 
the  Soeanx  BaUway  coining  within  a  distanos  of 
less  than  600ft.  of  the  building !  How  any  obserra- 
tions  can  be  made  at  all  while  the  trains  are  aetasUy 
passing  by,  it  seems  impossible  to  imagine.  One  of 
the  principal  events  recorded  as  having  ooeorrsd 
during  the  past  year  is  the  completion  of  tha 
mounting  of  the  great  equatorial  coud^  This  nsost 
in|(enious  form  of  instrument  is  apparently  a  eon- 
spionous  success.  The  meridian  obeervations  and 
those  of  comets  and  minor  planets  made  with  the 
equatoreals  demand  no  especial  notice.  One 
paragraph  relating  to  one  of  our  most  distusgoished 
European  spectrosoopists,  M.  Deslandrea,  I  am 
tempted  to  transcribe  in  full:  "Je  dois,"sa7i 
Admiral  Mouchea,  ^'  &  cette  occasion,  signaUii  sa 
Conaeil  la  g^nerosit^  aveo  laquelle  M.  Deslandres, 
I'astronome  -  physioien  attach^  a  robeerratoirs 
depuistroisans,  m'ademande  de  pourvoiri  sesfrais, 
k  la  construction  et  a  I'adaptation  de  ces  nouvetox 
acoessoires  sp^oiaux  &  la  speotrosoopie,  quand  il  s 
so  qu'U  me  secait  impossible  d'obtenir  aotueUement 
les  nmds  n^oessaire  4  cette  transformation."  This 
meoe  of  patriotic  munificence  on  the  part  of  M. 
DesUndree  recalls  the  time  when  that  eminent 
servant  of  science.  Captain  Abney,  maintained  a 
laboratory  at  his  own  coat  and  charge,  really  for 
the  benent  of  the  precious  *'  Department "  of  which 
he  and  one  or  two  like  him  are  the  very  salt. 
Admiral  Mouchez  gives  towards  the  end  of  his 
Beport  a  list  of  important  papers  contributed  by  the 
Stan  of  his  observatory  during  the  year  to  the 
various  French  scientific  publications. 

I  must  protest  against  the  penultimate  senteoos 
of  letter  33486,  on  p.  266,  in  which  Mr.  Holmes 
(speaking  of  himself)  says :  **  I  am  but  in  the  lowait 
nmk  of  teleecopists,  and  my  opinions  are  netv 
likely  to  be  of  the  least  value  among  ^niss 
astronomers."  One  would  really  be  curiooi  to 
know  whom  your  correspondent  regards  ss 
**  genuine  aatronomers,"  or  to  get  his  definition  ol 
that  expression ;  inasmuch  as,  in  reality,  the  ex* 
p^ence  of  so  eminently  practical  an  obeerver  ss  hs 
IS  is  of  very  great  value  indeed  to  every  employer  of 
instrumental  aid  in  the  observation  of  *the  heavens. 
So  vast  is  the  field  of  modem  astronomical  resesreh, 
that  the  labours  of  the  most  humble  beginnsr, 
earnestly  carried  on,  may  produce  results  of  in- 
portanoe  ;  and  Mr.  Hounes  is  by  no  means  s 
beginner. 

I  trust  that  the  special  appeal  made  to  me  is 
letter  33502  on  p.  269  by  "  A.  S.  L."  will  not  pre- 
vent other  correspondents  from  replying  to  a  ques- 
tion which,  with  the  materials  before  me,  I  regrit 
my  inability  to  answer.    I  cannot  even  reoonoils 
**  A.  S.  L.'s"  description  with  the  reproduction  of 
his  photograph ;  for  he  says  that  within  the  Isti- 
tude-ring  *' is  pivoted  the  hour- ring,  which  latter, 
in  its  turn,  supports  the  index- bar  with  its  dedioa- 
tion-dide.   tmrough  which  is  pierced  the  hole  to 
produce  the  light-spot  in  the  hour-ring.*'    Now  if 
there  is  one  thmg  which  is  palpable  in  your  corre- 
spondent's illustration,  it  is  that  the  index-bar  ii 
supported  by  the  vertical  or  latitude- ring,  and  not 
by  uie  hour-ring  at  all,  so  that  I  start,  in  /tmin#. 
with  a  puzzle.    I  think  that  if  <*  A.  S.  L."  can  get 
hold  of  either  of  the  big  en<^olopaddias  publisMd 
late  in  the  last  century,  or  early  during  the  present 
one,  he  will  be  pretty  sure  to  find  his  sun-dial  filos- 
trated  and  described.    It  is  just  one  of  thoee  fancy 
pieces  of  apparatus  in  which  opticians  revelled 
100  years  ago* 


Hat  97,  1893. 
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dmlnUs  book,  "ThaBrtin  u  an  Orgui  of  Uind  " 
itliB  "  Intanuitioiial  ScientiBci  Ssiies."  From  it 
«  vtaght  hmn  lauued  that  tba  oareballDm  bu  about 
■  mncfa,  or  u  littls,  to  do  *rith  "  the  Ueultj  of 
aodhiig"  M  it  bu  with  the  conneetiou  batwMn 
ril,  Uabii,  and  NepthTa— thsra  or  thenaboata. 
Oddlj,  too  (I  prenime),  the  lune  oomapondent 
ajMita  aROneoiia  infomutiou  in  another  anarrei 
77206)  m  p.  273,  whare  be  tatka  about  the  Ant 
faaamtkni  ol  a  TiMuit  ol  Venni  haniiK  been  qode 
bRm^  «  UQokad  glua.  The  Srat  Traont  of  'yeoiu 
tVatmai  li;  a  hninao  e;e  waa  obaerred  od  Nut.  24, 
639,  at  Ho<da,  neai  Prerton,  in  Lucaihin,  ij  the 
tar.  Jamniuh  Hoiroz,  who  projected  an  iougs  of 
ba  nm  on  to  a  grsdnated  ointle,  6iD.  in  d',Bmeter, 
nwn  OD  a  aheet  of  paper,  b?  diracCiDK  hie  Veleeoope 
1  tha  ann  through  a  hole  io  the  ahuttai  of  hii 


artanaj  loont,  and  ahittioK  the  papai  aboat 
— '  ~T  tha  ^niM*  until  tb«  mn'i  image  euKU; 
d  with  tna  orela  ao  diawD.    HoiroidiadiL 


not  of  tha  r_ 


Ml;  and   the  Bofil   Astronomical  Sodatr 

iMBdMl  In  1S3D;  whtOM  it  wiU  banthendthat 
'A.E.B.*B"alla«tlouthathewa«>^not  ...  an 
'.B.A.S.,"  i(  at  all  rnmta  aocnrate. 

A  littla  thought  will  ahow  >■  Anxioo*  EDqaiter  " 
fMn  7T364,  p.  274)  that  when  hie  weight  bagfau 
»Ul  It  will  be  traTelling  at  a  rata  identiokt  with 
katof  tba  whole  ot  the  raat  of  theoairiage—Tia.,  60 
diMMiboiir;  and  that  aonwqnentlT  it  will  (brlke 
hafloccatapointTertloaUf  benaaththat  at  which 
i  wa*  lit  loow.  Should  be  jainp  op  Terlieallr,  mt. 
It.  tan  tha  gioand  at  the  Eqaator  (whva  the 
aA  h  tMfalBng  by  rotation  more  than  1,000 
An  an  konr),  he  will  eome  down  npon  tba  predae 
FOtUuthaatartedhom. 

Wha«  4id  '-No  Sig"  (qoerj  77270,  p.  275)  hear 
r  Mad  that  the  ontatanding  ptnrtiubation*  of 
haana  are  not  aooonutad  for  b;  tha  eiietanoe  ot 
he  aetaal  Heptane  F 

"S.B.  B.'^<tett«c 33516,  p.  267)  hai no  iMuonto 
a^Iain  of  hii  teleaoope.  AattuiinB  hia  deacrtp- 
laa  cf  ita  pacfwmance  to  be  raaaanaUj  aocnrate, 
a  aoaldaaaiaalr  obtain  a  2|in.  inatmmant  to  per- 
fena  battK  than  hia  doM.  One  ot  the  objeota  he 
aw  faOowiog  Satnin  on  Mar  Hth  wai  Titan  ;  bat 
[^  owtalnlj  of  opinion  that  tha  other  wae  iu( 
bpat^  I  raallj  hare  not  time  to  eompnta  the 
mUoaa  of  aatun'e  ntaltitea  on  Uaf  ISth ;  Bhea, 
ntiB,  aad  la^etna  an  tha  only  tluM  that  Bar  2^. 


V  nnailTand  dit  in 


■^atOMdiaa  are  the  booka  in 
iaiil|iflliiia  I  if  anoh  initnunanta 
■UT  ia  laefelDg  in  thii  deaorli 
■1  aran  did  I  poaaaa*  a  copy  ot 


.     .  :  the  obaerrar 

labaAtothaannandTiawlnBlhehorlion. 

*- " ■■  -'"  in  the  horiaoB-^aaa. 

*"  'a  wbioli  to  hniit  np 

ita  aa  thia.    My  own 

a  deeorlption  of  litetatora, 

poaaaaaaeopyotoneof  thoaewoAe, 

twoald  ooenpj  a  reiy  lai^  amount  of  apaoe,  and 
hHlra  an  aagraTing  or  two  to  nmdei  the  nae  and 
ifty*maotac?ao  olMolale  an  inatnuauit  Intall^le. 
ItaqitatB  uaalaaa  to  adapt  a  teleecope  to  aqoad- 
aat  wUeh  oaitalnlr  only  readi  to  minntea  of  arc 

Aawag  other  allegationa  loade  by  the  inganoona 
■ateaeai  who  were  ao  bomingly  anxioua  to  have 
MboIb  obaanad  at  tha  public  ooat  (not,  of  conrae, 
ttMaprlTat«MamiiaryadTantigeot  any  of  thdi 
•naoBliB' — oh  dear,  no  !j  waa  one  that  a  direct 
■Una  waa  tnoaabla  between  the  peiioda  ' 
IdMI*  and  tha  prioea  of  Indian  merol 
iiv  lattv  33S28  (p.  291)  ahada  oonaiderable  light 
^m  Am  trathfnlnaaa  ot  thia  aawrtion,  for  here 
•atedattaologlcal  objection  to  tha  deatmction  of 
a^Ml  Ufa  opantfaig  In  affecting  the  price  of  octton. 
IL  >aa,  ao  aaeming&  laoondite  a  eanae  ai  thia  cvi 
•featttiaBMKkat-nlnaaf  aataple  article  of  export, 
Iw  eaa  aaiy  hraaat  or  hODouiable  man  pretend  to 
tmta^^  the  aun'a  inflaeDae  upon  pdM 
Hiring  it  to  axiat,  from  a  mnltlplicaty  of 

Aa  hto  Prat  DaniaD,  tnnn  a  aariea  of  dj 

a  at  Bos  HiU,  tfaowad  that  a 


fk«a ;  bat  it  ia  ao  orerlald  and  ma^d  by  .. 
nda^  of  other  diatnibiag  alemanta  aa  only  to  be 
i»ifibla  at  an  by  the  moat  reOoad  methoda  ot 
Vft^mmA,  And  what  ebonld  we  aay  to  a  man  who 
*Mad  to  ba  "  andowed  "  with  £i  a  year  to  predict 
Aa  wa^haa  fna  tha  obaanatian  of  theae  lunar 

8oM  few  yaan  ainoa  Lord  EelTin  waa  nolcntly 
^ila«l  b  eartaia  PW«n  for  the  aosgeation,  made 
tli»  Ilia  riaaiiliiilial  riiali  of  the  Bntiah  Aaaoda- 
8m,  ttat  Tanfaitloti  mar  poaaiUy  have  come  to 
mA  eat  of  apMO.    Tm»  diacoTsrr,  howerci 


nalirMOaaanaaa  wOd  a  one  aa  hi 
aiMto  aaka  oat:  lor  that  Tegetabls 
nU,  ec  fam  aililad^  in  ipaM  frfter  all. 


^afaaFsUot  the  Earth  the  Sun 
"  nowl  variation  in  hia  de- 
ly  deamibe  a  drde  parallel 


with  tha  tioriian.  Oc  Jane  21at  thia  oiiele  will  be 
aome23'27'  above  the  horizon,  and  on  September 
!^ud  will  actually  coincide  with  it.    Hence  there 


and  let ;  but  at  tha  Pole  he  would  do  a 
Next  SBptembsr  tha  Hoon  will  be  New  durinR  tl 
early  moraicK  ot  the  2lBt.     At  the  data    of  U 


ahe  will  have  aouth  declination,  which  will 
until  the  30th,  and  tbea  diminiah  again 
until  Ootobar  5th.  the  day  o(  the  neat  Fall  Moon. 
Hence,  at  the  Bquinoi,  tha  moon  will  be  abaolatelj 
inviaibie  at  the  North  Pole  from  Nev  to  Full :  but 
aha  vitl  then  mount  higher  and  hishei  in  tha  aty 
every  niftbt  until  October  11th,  when  ahe  will  be 
naarty  '&"  above  the  horizon.  All  thia  would,  of 
Dcarae,  he  revaread  at  tha  Sonth  Pole. 

"H.  B.  P."  (query  77313,  p.  2971  may  begin 
with  Vol.  XIII.  of  the  KiOuSB  Mkchihio,  od 
p.  1S3  of  which  he  will  find  the  malhod  ot  deter- 
mining the  power  of  any  eyepiece  with  a  given 
objeotiva  or  mirror ;  a  method  anbaequently  da- 
aonbed  over  and  over  again  in  Iheae  oalumni.  A 
4Jin.  raOaotor  ought  to  bear  a  power  ot  350  well 
on  a  6ne  night  on  a  double  atar. 

If  Hr.  Butler  (quarr  77327,  p.  297)  will  uniciew 
tha  ayalaaia  ot  hia  tonrlet  teleaoope,  he  will  find  that 
tha  two  lanaea  next  the  eye  are  contained  in  a  tcaaa 
pipe,  which  ilidaa  into  the  tube  into  whish  the  two 

'--  ' are  acrewed.    If,  then,  ha  will  draw 

uui  vjBytpr  vot,  he  wiU  find  that  the  power  ot  hia 
teleaoope  will  belncraaaed.  He  mnat  noL  ot  conrae, 
pull  it  oot  too  far,  BO  aa  to  make  it  "  wobble  "  and 
throw  ile  optioal  azi*  out  of  that  of  the  teleaoope 
nneivUy,  Furihermora,  ha  will  have  to  piuh  m 
the  whole  tube  acmewhM,  aa  the  aaparatlon  of  the 
twopairaof  lanaea  alter*  tha  focua  of  the  qnadrnple 
--- ibinaH  - 


Cb.rj 


N.r.D.  ought  to  be  aymmetricatly  aitnated  between 
Gh,  and  ISh.  and  between  ISb.  and  Gh.  But  thia  it 
□ot  the  caae.  Between  ISh.  and  Ch  the  proportion 
of  iucreaaing  to  diminiahing  N.P.D.'a  ia  two  to  one, 
while  between  Oh.  and  18b.  it  i«  only  aboat  tour  to 
thres.  It  occtzned  to  me  that  thia  difference  might 
ariee  from  aome  apeoal  drift  in  the  atan  ot  the 
QaUiy,  ot  which  a  comparativBly  amall  numba  lie 
bstween  Gh.  and  IBh.  in  tha  Pulkova  Catalogue, 
which  deals  chieSy  with  Jiorthein  atara.  I  acooid- 
ingly  tried  Mr.  Stone'a  "  Catalogue  of  Southern 
Stan,"  which  BO  tar  verified  mj-  ooDJaoture.    Tha 

•■  -irapon durance  of  iDcreauag  N.P.D.'a  in  it 

■"-    and  18h,,  and  the  relativa  propor- 

„„.„  vD  uut  very  different  from  thote  in  the 
Pulkova  Catalogue  ravaraad.  Further  examination 
will  be  necaaaary  to  clear  no  the  queatian ;  but  I 
vaetute  to  anggeat  that  tha  Galaxy  haa  a  acnthariy 
drift  r«lativety  to  the  majority  ot  thenon-Qalicbc 
atara,  and  that  we  wcnld  obtain  different  goall  for 
the  luo  from  the  Oalactio  and  the  non-Oalanic  atari. 
Uayl  add  that  in  dealing  with  the  fixed  itaia 
our  preaent  unit  ot  diatanoa^a  year'a  light- paaaaga 
— Mam*  to  ma  Inoonveolent.  Baaidea  tha  advantage 
ot  having  a  apaoa-uait  Inatnad  of  a  ta'ma-nnlt,  and 
the  ezIi&Dce  of  aoma  littla  onoartaln^  a*  to  tha 
rata  of  propagaUon  of  light,  wa  mu*t  raooUaat  that 
our  itaodacd  of  meaaniemant  ia  the  diataoca  ot  tha 
aun  fnun  the  earth.  The  time  oecn^ad  by  lUkt  In 
travening  thia  diatance  i*  unaettain  to  tha  extant  ot 
at  leaat  two  ot  three  aaaonda,  and  tha  diSanaoa 
bacomea  ocuatdarable  wheal  wa  are  ooDafdaring  very 
remote  bcdlea.  I  venture  to  anggeat  aa  a  better 
unit  the  diatanae  of  a  *tar  having  an  annual  patallas 
of  1".  Thia  diatance  ia  206.266  timet  thai  of  tha 
aun.  The  diatance  of  n  Centanri  on  thie  acala  ia 
about  1-33,  and  ot  SIriua  about  2-5.  We  ahonld 
seldom,  if  aver,  have  to  u*a  nnrabera  at  high  aa 
1,000,  and  the  reciprocal  of  the  parallax  expreaaad 


ieoond  would  ii 


11  caaea  give  the 


ahonld  himaelf  join  the  Britbh  Aatronomic^ 

dation,  to  whlM  Hi.  Vallaaoa  haa  generonaly  pre- 
t«ited  tha  modal  ot  hia  atand.  I  have  no  doubt 
that  it  will  ba  deeoribed  In  the  fotthoomiug  nnmber    ' 


■   ia    la.    6d.    Yos 


oonrawoiidatit    will 


Satnm'a  nog.    It  muit  ba 

J  „ inatniment  ol  ita  aize  to  ahow  the 

dark  line  mnaaliin  the  planet  (which  ii  the  ahadow 
ot  thezbg)  jnatnow. 

"  Bruin''  (qnety  77311,  p.  291)  haa  obvionaly  got 
an  unoummonly  btfd  barnUL  To  determine  whether 
hia  oaw  ey^Ieae  ia  whouy  in  fault  in  fringing  eveiy 
object  inth  Uia  prlimatia  ooloun,  let  hun  rettore 
hie  four-Ian*  tertaatiial  one  to  it*  place,  and 
look  at  a  weather  ^ooek  or  dark  edge  of  a  chimney 
againat  •  MAtly  iUuminatedafcy.  Should  tha  edge 
of  mch  an  o^aot  ahow  a  colaui«d  fringe,  the  object- 
glaat  itaelf  it  not  achromatic.  The  two  lenaee  in  his 
tarreatrial  ayepieot,  next  the  object-glaas,  are  tor 
erecting  the  image. 

"  Student"  (query  773'>2,  p.  29S)  make*  a  vary 
cnrioui  mistake  when  he  auppoaea  that  tha  Suu 
and  Moon  look  no  larger  in  hia  taleacope  than  they 
do  to  the  n^ad  aye,  a  fact  cE  which  he  may  aatlify 
hinuelf  immediately  by  the  nmple  expedient  ot 
keeping  both  eyat  open,  and  comparing  the  aclar  or 
lunar  image  aeen  in  the  teleaoope  directly  with  the 
aun  or  moon  aa  viewed  with  the  uuatBistnl  aye. 
A  Fallow  of  tlie  Boyal  Aatronomlcal  Soolety. 

THB  PBOFBB  KOTIOlfSOF  THE  STABS. 

r33513.]-SOBa  tiroa  linca  I  pointed  out  in  the 
aofumna  ot  tha  EHausa  MkCH^nic  tbe  ^reat  pre- 
ponderanoe  of  proper  motiouB  in  diminishing  Bight 
Aacenaiona  in  oartaia  cataloguea  which  I  examined. 
I  have  now  ezaminad  0.  Sbuve'l  great  Pulkova 
Catalogue,  which  oontaini  the  proper  motiona  of 
neaTlyV'^*tan,withaaunl]ar  raault.  About  two- 
tbirda  ot  theae  motioo*  are  in  deeraaains  Bight 
Aacenaion.  Itutpaotthat  theaidetealyearliBBbeeu 
under-ettlmatad  by  a  email  baotlon  ol  a  aeoond,  in 
of  which  a  atar  whoaa  proper  motion 
aiUe  appeara  to  have  a  mall  motion 
Bight  Aaoenelon.  The  effect  of  the 
tun  a  maaon  m  epace  1*  VOT  evident  in  the  caae  of 
tha  Pulkova  Catalogue.  The  Bight  Ateengion  ol 
the  apex  of  tha  aun'a  way  (the  Ami  ' "■- 


hf^Mil!^ 


a  dirninialung  Right  Aacenaion  i 


;x: 


atara  batween 


Right 

Diminiahlntt  Bight  Aacenaioua  predominate  in  both 
caaea  ;  but  in  the  former  the  ratio  ia  more  than  toui 
to  one,  while  in  the  latter  the  eieea  ia  only  about 
■20  per  cent. 

I  noticed,  however,  a  curious  lact  aa  regards  the 
motiona  in  N.P.D.  Tha  aun'a  motion  pcoducea  an 
apparent  increase  in  N.P.D.  in  all  parts  of  tha  sky 
aave  tha  poitiont  situated  between  Oie  apex  and  the 
N.P.  on  tha  oaa  band,  and  between  the  antapexand 
the  S.P.  on  the  other.  But  taking  the  right  aiMO- 
aion  ot  the  apex  at  IBh.,  aa  before,  the  motione  in 


[3S5U.]—Ok  Wedaead^,  11th  intt.,  at  8  A'elook, 
I  turned  m^  2)in.  aohio.  canaotor,  power  SO,  on  tha 
aun,  and  diaaoverad  an  immii—  nwt  on  tha  S.E* 
limb,  and  "by  tha  amaaranoa  ot  the  penumbra  it 
aeem^  to  undoabtMIy  confirm  tha  bypotbads  that 
the  apol*  are  cavitie*  in  tha  aoD'i  photomhara. 
liera  ia  a  larsa  amount  ol  faouls  aurroundiDg  it, 
and  with  200  MeS.  penumbra  waa  patched  with  dark 
ahadowt.  It  i*  aooompaniad  with  one  or  two  minor- 
apot*.  Tha  thraa  apota  oo  the  H.B.  limb,  which  ap- 
peared to-day,  were  a  vary  intacaatiDg  group— a 
atriking  reaemblance  of  tha  three  Itar*  In  tha  bait 
ot  Orion.  I  bad  a  baantifnl  view  of  Satntn  on 
Saturday  night,  and  *aw  tha  ring*  di*tinetly,  and 
the  black  marking  acrote  tha  planet ;  but  on  Mon- 
day could  find  no  trace  of  them,  definition  bejng 
vary  bad.  Aa  regard*  Venna,  I  can  aaaure  Mr. 
Qodden  a  gnan  glaaa  biinga  the  abape  ot  tha 
creacentout  beantilul.  I  aav  Han  thia  morning 
very  wall,  the  dark  part  ot  the  Kiiaer  Sea  juit 
coming  on  the  diac,  deSnition  being  very  good. 

IhaveraadJastedmTo.g  ainoa  last  wnting^and 
oau  now  divide  t'  Lyroi,  Caatac,  y  Leonit,  S 
Heroulia;  but  cannot  yet  glimpae  comti  to  Polarit 
nor  "  Herculia.  Thia  aeema  atrange,  as  in  the  lattas 
case  the  component*  are  ot  the  3id  and  6th  mag., 
and  laid  to  be  IS"  apart.  Can  anyone  eipUinF 
"Novice"  (query  7716GJ  will  find  the  cluitar  ia 
Hgrculai  nau  i|  (not  i,  ai  ha  states),  aboutona- 
thirdot  the  way  between  t|  and  i,  I  found  it  fiiat 
with  oO,  but  it  stands  more  on  a  dark  night.  I  aaw 
it  vary  wall  to-nigbt  while  tha  moon  wae  ecUpaed, 
power  200,  u  also  the  AuDulac  Nebula  in  lijra. 
By  the  bya,  what  is  the  magnitude  of  theae  two 
objects '/  The  almoat  total  ecUpse  ot  the  moon  waa 
seen  very  well  hera,  and  I  concur  with  your  other 
correapondentt  that  tbe  shadow  waa  o(  a  coppery 
hue,  and  aa  it  nearad  Tyoho  that  cratsr  aeemed  to 
inonaaa  in  brightnaaa,  and  aom*  ol  the  raya  could  be 
aaan  diatinatly  atretchlng  aa  far  aa  the  Mara 
Humomm  after  tha  ahadow  had  pmaed  over  them. 
The  principal  teaturee  were  very  plainly  aeen  except 
Arittarchna,  the  Apaoninea,  aad  tha  Mana 
Sarenitab*  and  Criaium.  I  aaw  tha  siteniion  olthe 
cuap.  The  S.E.  portion  ol  the  ahadow  aa  it  b^gan 
to  paaa  off  appeared  of  a  ateel-grey  cokiur. 
Altogether  it  waa  a  pretty  eight. 

Xwnington  Park,  London.         O.  E.  Frldy. 

THE  VISIBILITY  OF  VBNOS  BY  DAT- 
LIQHT,  BY  TWILIQHT,  AND  THB 
liUNAB  ECI.IPSB  OF  U&T  11. 

[335!6.]-Os  the  evening  of  Wednesday,  the  lllh 
inat.,  I  walked  on  to  Kampatead  West  Heath,  with 
a  view  to  detect,  if  poeaible,  the  entry  ol  the  moon 
into  the  penumbra  ol  the  earth'a  shadow.  Shortly 
attar  7  o'clock  the  arttine  aun  waa  shining  vary 
brilliaDtly;  neverthelaaa,  Yenua  waa  a  moatcon- 
apicuouB  object  eaen  againat  the  hii;hly  illumipated 
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]8o4i.4>3 
39  •44 

50'37 

ftd  -60 
A6J6 

-14.  71 
'-17.76 
•   51-67 

««-62 

eyoi 

71    TIE 

7  a -51 
76-as 

77-^1 
7«  .51 
80-57 

81  .65 
8«-6l 
8»'7C 

85-67 
8«-67 
87-61 
88-65 
1889  50 


Jn0U 


^KA^kfl^HH^ni^ 


518-S0 
l6«-«9 
15745 

157.67 
154.'-60 
131-21 
128-04 
125ie 
12216 

n9-*i 

115-07 
115-25 
109-66 
10521 

91-91 
88  ZO 
^0-06 
77-02 

75-56 

64-09 

58.70 

51  70 

4»-29 

55*82 

26  39 

14  85 

4-6« 

555-20 

546-42 


GjYtJK  Epochs  .  t^MS  -1- 


Five-YEAR   Imtervals 


Epoch 

At.j!ngl0     Ihrfrnliriter  1 

I8O6 

3l4'.58 

?.2l 

30 

^71 -as 

1.0.9 

36 

20i.02 

1    7» 

20 

I6i.55 

2-86 

25 

Uy.97 

4. 06 

50 

l»8-50 

5-07 

56 

152-00 

58  0 

4o 

1 26.52 

6*52 

45 

121   82 

6-58 

60 

117-4» 

A'66 

55 

JI2-90 

6-4  e 

60 

107.99 

415 

65 

iot.4i 

5-61 

70 

95. 15 

4.. 81 

"ys 

84. 67 

5-85 

SO 

66*91 

2    84 

85 

81-97 

2   C4 

1880 

559.55 

1   S9 

0  CC  U  R  R 

Z  H  C 

E  S 

Jlhj%' .     dm  ...It 

I6O705 
1850^9 
3848.56 
)  812  06 

296*.  6 
316-6 
3I8-7 
247-5 

2    20 
6  -64 
6  -66 
1    65 

C!vr4n,.fyoch» 


^ 


wl8ct8d  obserndaona  fnimshed  by  Mr.  J.  E.  Gore, 
to  wb088  kmdnesi  and  attention  in  this  matter  I  am 
mmh.  indebted.  The  orbit  shown  was  the  nearest 
nproaoh  of  many  trial  ellipies  oaiefnlly  applied  to 
tte  intorpdlatinff  curves  ox  observations  and  diit- 
neea,  axul  the  &bnlar  spoohs  and  oocnrrenoes  are 
tt8Z8BiittB  of  the  workmgs.  In  the  evolution  of 
fh8  real  oirbit  from  this  apparent  one  the  elements 
9pend8d  were  obtained.  The  results  are  computed 
rai  tbe  data  of  parallax  and  star  maonitudes — 
pvliaps  both  rather  slender  evidence  to  build  such 
ih^endoua  results  upon;  and  the  complementary 
view  of  our  sun  and  Neptune  as  a  similar  binary 
mtan  supposed  seen  from  this  distant  point,  is 
sued  to  ffive  some  idea  of  its  great  remoteness. 
Ike  lonniue,  with  the  results  to  the  nearest  round 
IgBra^  will  no  doubt  be  of  interest  to  some  of  our 
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EUSICEMTS  ObTAINSD. 


»*a" 


^_^^    llajor 

Poaitioii  of  Node 

hidinalioa    • 

Position  of  Peri-astron.    ..    <'X" 

FWodin  Tears "P" 

M-astnl Passage   .... 


1*119 


C( 


'»» 


DAT4. 

Ptoilto  ....    (Kruger's;naue) 

■Hprilndee. 

OBtom...., 


r.  • 


A-  4-1 
Yellow 


I  of  System.... 
OUnoaAfromB 


Bbsttlts. 

1,296,000 


0-762  x27r 
4-477 
0162 
27-643 


4-477 

0-5021 
122-5' 
56-6-25» 
296-6° 
87-837 
1807-03 


0'162" 
B-d8 
Purple 
Solar  type 


1,274,000 
27-64 
2-74 


JlMiQf System gy.gg^j 

m.  Magnitndiw  A  to  B    ..  (5-8-4-l)-i  1*7 

"'  '      " AtoB  log. (7-7  5<:4)-  4  8 

AtoB....      4/4-8    -  2-2 

AtoB....        2-2»     =  12-6 

1h*.l  v..         1    /  -  2-48  for  A. 
'^^'■•^"  12:6 1  -  0*26 for  B. 

'  A  V2'48  •  1*4     Sun  «  1,230,000  miles. 

B  »V0-26  •  0-638  Sun  =     662.000  miles. 

(Bfliqg  appioximately  2-2  to  1  as  before.) 

8uir  (seen  from  this  system). 

IWihbwi  BriAtnass «  1,274,000' 

fliB  Id  «•  is  a  Star  of  +  26*5  magnitude. 

**-^— **  refliMtiffiy  j**^'  ^»274,000»      ^  30-5  nuur. 
■«—•■■■  '^""""^o^  ([og  constant)  ^^ 

iiniatBftosii Star 80*6 -(26-6-1)  m  othmag. 

mo. Maf. Ban tP 8lv 6  -  4-1  «  09mag. 

HlM  WAm  lliiM  8ini,]og.(0-9xO-4)-  2-3  times. 

JJUhrfiMtlifflw  SfcMf  2-3  to  X-4«     m  116  sun. 


Neptune,  from  Sun,  approximates  B  from  A,  and 
supposing  Neptune  a  miniature  Sun. 

Diameter,  Neptune  to  Sun «    ^ 

*      ^  28-72 

Lightemitted  /".AV  -  ~- 

V23-72y         662  Sun's 

Mag.  Neptune  to  Sun ?2!L^    m  7maff8.  less 

0-4 
Neptune  seen  from  Star  (6  +  7)  •  12th  mag. 

COIIPABISON  OF  ApPABENT  DliJCBTEBS  07  JUPITEB 
WITH  THIS  ObBTT. 


Liverpool,  May  17. 


W.  8. 


THB  LXTNAB  EOLIFSB. 


[33652.]— I  SEND  some  account  of  what  was  seen 
here  of  the  eclipse  of  the  moon  on  the  Uth  inat. 
The  slp^  was  dear,  and  though  it  was  not  a  par- 
ticularly good  evening  astronomically  speaking,  I 
do  not  recollect  having  had  a  better  opportunity  of 
witnessing  sueh  an  event.  As  the  laoon  became 
obscured  most  of  the  spots,  craters,  and  other  features 
of  the  moon's  surface  remained  visible  though  im- 
mersed in  the  shadow ;  but  a  most  curious  and  in- 
explicable thing  to  me  was  that  whilst  some  portions 
of  the  dark  spots  seemed  to  grow  darker  when 
obscured  by  the  shadow,  other  portions  did  not  lose 
nearly  so  mudi  light,  and  became  oi  a  steely  grey. 
I  particularly  obMrved  the  edge  of  the  shadow  as  it 
passed  over  uie  nei^bourhood  of  Tycho,  and  of  the 
Mare  Tranquillitatis,  those  being  poirtions  of  the 
moon's  surface  I  have  some  acquaintance  with. 
The  inequalities  of  siurf  ace  which  the  shadow  brought 
out  were  surprising,  especially  around  Mare  Tran- 
quillitatis, Mare  Siranitatis,  and  Palus  Somnii.  The 
ed^  of  the  shadow  was  also  very  irregular  in  the 
nei^bourhood  of  Tycho.  This  crater  when  ob- 
served appeared  as  a  comparatively  bright  round  I 


spot  surrounded  by  a  darkish  shadow  about  as  wide 
as  the  diameter  of  the  crater  itself^  and  ill-defined 
on  the  outer  edge.  The  familiar  bright  streaks  were 
visible,  and  the  edge  of  the  shadow  where  it  crossed 
them  was  drawn  back  in  a  very  evident  notch,  so 
that  the  line  of  shadow  where  it  crossed  these 
streaks  was  behind  the  general  line.  Between  the 
streaks  the  shadow  was  convex  as  if  pushed  forward 
in  a  valley,  and  the  whole  line  of  shadow  in 
the  neighbourhood  appeared  more  or  less  serrated. 
The  obscured  portion  of  the  moon  was  dark  copper 
colour,  but  about  its  northern  and  southern  limbs 
light  grey,  especially  towards  the  southern  limb. 
Just  alter  the  greatest  phase  had  passed,  two  unall 
stars  were  observed  near  the  moon's  eastern  limb. 
I  watcihed  the  smaller  and  nearer  of  the  two,  about 
13  mag.  I  should  think,  nearl]^  up  to  the  moon's 
limb;  but  owing  to  the  remains  of  a  small  cloud 
which  had  covered  tiie  moon  about  the  time  cf 
greatest  obscurity,  I  lost  sight  of  it  at  intervals,  and 
did  net  see  the  occultation.  The  moon  gradually 
approached  the  larger  and  most  southern  of  the  two  ; 
it  neared  the  limb,  appeared  to  hesitate  for  an 
instant  or  two,  as  if  hanging  on  the  edge,  and  then 
seemed  to  sink  into  the  body  of  the  moon. 
Eversley,  May  17.  Henry  T.  Vivian. 

[33553.]~Thb  recent  lunar  edipee  was,  to  my 
great  dinppointment,  not  visible  here,  owing  to  mist 
rolling  in  siter  sunset  from  the  sea. 

I  had  hoped  to  have  done  three  things :  1,  pro- 
cured  some  negfttives ;  2,  measured  the  illuminated 
crescent  at  mid-edipse;  3,  observed  the  occulta- 
tion. I  am  glad  to  leam,  however,  from  this  morn- 
ing's post  that  Mr.  Moore,  of  Hatfield,  measured 
the  crescent  under  favourable  drcumstances.  using 
my  universal  glass  micrometer.  He  found  it  difficult 
to  measure  exacUy ,  from  the  shadow  curve  betng  a 
shaded  line ;  but  it  is  noteworthy  that  his  single 
measurement  (which  he  says  may  be  one  or  ^o 
seconds  of  arc  in  error)  gives  for  the  increase  of 
the  earth's  shadow  due  to  the  earth's  atmosphere, 
a  result  very  near  to  tiiat  deduced  by  Herr  Hart- 
mann  £rom  a  discussion  of  2,9'20  observations,  vis., 
about  ,^ih.    My  deduction  is  made  as  follows :— 

Moon  equatorial  hor.  parallax    54  22-4 

Correcforlat.  46"» 6^4 

Mean  hor.  par.  for  mean  lat.  54  17 


Sun's  equatorial  hor.  par 54  26*8 

Sun's  semi-diwneter  15  51*6 

38  34>2 
60 


Geometrical  semidiam.  of  earth's  shadow  S6li'2 
Add  ^th  for  earth's  atmosphere   38-5 

Semi-diam.  of  shadow  as  per  X  ^ 2362  7 

Mag.  of  eclipse  moon's  diam.  a  1  as  per  JT.  A» 
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Mxt27, 


tha  i(A>aUi  of  411  inch  occnpied  mors  than  2in.  oi 
tba  F^pv.  I  fonnd  plottiiiK  down  the  flnar  land 
tll^g^  tha  STM,  tnA  thn  J^ni  m  ■     ■•     - 


look.     I   na    Dr. „_    _ 

"Qtrpanlac  on  tha  IGcnMoopa," 
rrhiBhljr  of  Back*!  pnaant  So.  2 


Allejn  Puk,  West  Dnlwic^     Oeom  Host. 


[33668.1— Ih  an  aitida  on  paga  204  of  tUaTOlnmi 
ol  ttia  "  E.  U."  itardi  ii  laooaimaDded  in  prafar' 
^ua  to  nlmtma  mwtntMita,  m  not  eaoBng  bding 
JtbM  «a  additional  aavantaga  ol  bou  olsasti 
owibotitmiiitba^tda  badi  wtwn  it  bwantad 
a*itaBDMitb*iiuid*tok««pw«U  anoogh  to  mooni 
photogiapha.  "Dun  i^  bowanc,  Hualj  BUn 
faonlila  m  makiu  fradi  itudi  than  iDwanninf 
gaUtina,  and  rtiM  woald,  partu^a,  ba  morajganti. 
•Dj  WM  if  daflnite  initnictuaia  for  makiiig  it  wan 
gmn  in  piiotognphic  handbook!,  iutcad  of  beinc 
eoBMfciionilj  abaant  therafrom.  la  oidai  4o  gal 
ooBMBDt  nndia,  tha  daich  ihanld  be  waighad  anj 
tha  watw  maaiDiadj  I  part  tir  waght  of  QIanfiaM 
rtudi  to  10  parti  of  wain  baragamitaUapcQ^. 
tiso.  NhM  parti  ol  watai  ihould  ba  haatad  in  ■ 
iiiiital  dbh>  white  the  rtanh  ii  mbbod  op  with  I  pari 
<d  cold  watai,  and  tUi  miitan  i*  than  added  to  thi 
water  while  boiliDg;  the  whola  ihonld  be  hoilad 
and  •Umd  f(«  %  minnteu  and  than  laA  to  sooL 
WluB  eold,  the  Mifaae  iKiD  to  ranoTed.  and  Ou 
nnainiDg  jell;  !■  applied  to  the  Ddnti  witti  a  clau 
lag ;  tha  printi  an  allowed  to  baoome  limp,  then 
placed  on  the  mooDta,  and  robbed   down  Dnda 


AT  wBiar. 

r3366e.1-3ivcB  latttw  33331,  page  292,  wm 
wittleo,  I  find,  on  forthar  ooMHiiaaon  of  tht 
matter,  that  tha  Upmi  tbarain  pna  do  not  oor- 
metlr  dMW  the  antMedent  prohaUitiaa  againtaa; 
two  or  nuce  tolta  bting  toond  conudete.  Aa  in  the 
Ibnn^  oaae,  than  an  only  '2  dinsant  model  in 
lAidi  two  ont  of  four  MtitB  tnaj  ba  diitnbiited 
'■BungtttODi  plijan,  thedianoia  againat  tndk  an 
oocnmooa  riioald  be  '^  to  1.  For  the  eomplcte 
aaooaipliilunent  of  the  a*mt  we  hare  been  oon- 
■dviBg,  the  miti  can  ool j  ba  Taxied  in  2i  diSeroit 
WBji ;  ooneeqaaotlj  the  '•*""'•"  againrt  iti  uuxam 
wm  be  ^  to  I.  iDitead,  therefore,  of  the 
ftohaUi^  bainr  90  qnadiilliani  to  1  againit  it,  it 
Will  ba  found  to  be  orer  2,000  qnadrllliena  to  1. 

I  ought  alao  to  (tate  that  tb&  tx-fatrnm  tha  ezael 
hmK  ;   therefore  the   paragraph  in  mj  prenoni 

•-"-    UDCiDg,    •'^Thii    CT  howoTer,    onlj 

[j  tme,']  ii  m^^Haahle,  and  would  be, 


bS^alto^ 
Inotioaatji 


,  altogadiar  miileading. 

I  notioa  a  tjpognwUeal  snoT  in  the  wcond  oalcQ - 
UIm  It),  the  fourtb  flgnre  hi  which  ihoold  be  2 
bMtMdoSri.  W.  T.  H. 

FUBUa  OI^OKS  ASH  TBTTS  TTHB 
ASD  a&AVIT7  BSCAPBKKHIS. 
[336T0.]— Tax  problem  of  accniato  pablictime- 
kaepnw  would  be  nlrad  in  what  may  be  called  no 
time  if  the  Haiua  of  CommoDi  would  raaoln  that 
the  Poftmartcc-Qaoeral  •hanld  make  allthipoat- 
offioaa  which  receive  time  ugoali  now,  and  protaaa 
to  keip  their  olooka  bj  them,  wbioh  are  onlf  common 

le  flxa^  boor  dailj,  inrtaad  ol  trying  to  extort 


a  for  apnTB 
few.    Aela 


£lfi  anar  fi  , 

of  whidi  ba  mnrt  gat  vcn  few.  Ae  late  Aetro- 
nooMr  Boyal  and  lome  talanaph  conyianj  naed  to 
md  it  gratia  to  the  HorokgiGd  Inrtilnte,  and  the 
0«*«tDuent  wai  maao  «aoa^  to  atop  that  when  it 
got  pOMtHion  of  the  tele^apba.  All  the  other 
•dMnM  that  have  been  [oopoied  are  riiionar;  and 

AetheOnt blow  of  the honr  at  Weehnineter and 
of  eraiy  oUtar  qaartar  except  at  the  hour  may  alwv* 
praotiealjy  ba  relied  on  within  iwo  aeoonda,  the 
ezoamaa  beiiw  T«cT  few,  aecciding  to  the  Oraanwich 
nprat pttbliAad  ararj  Jaaa,  that  ii  almoatnif&- 
ciaat  for  tboae  within  hauing  of  the  clock.  Bat 
for  rating  ohfcnometere,  m  poiable  Knot  of  two 
Mcoodi  ii  too  lain.  For  tUe  pnniaaa  it  woold  not 
atgnih  if  the  Sock  were  raaify  oootanUad  or 
"  sodolad,"  aa  aome  people  rtill  Ehooee  to  aar  it  !■, 
in  ipite  of  all  oontradlottona,  lach  aa  "■■*  at  p  2G4 
of  the  laat  (7th)  editioaof  Lord  Qifnrilurpe'i  book. 
T  —  '■■-•■  •-- *  —- II  the  einir  nported  bf  the  dock 


dnda  Sandi^),  and  only  azcaedad  two  mcondi  on 
-DT,  whloh  would  ba  about  21  daya.  And  there 
^ipaaia  to  hara  ban  reoiarkablanniforaity^  tboae 
raraltafiira  good  many  yean. 

31m  fa«r  panom  who  go  on  writing,  navtithalam, 
on  the  iaomfiBf  or  diffloalty  of  the^graTity  eacape- 
■Mfctj^otaeem  to  know  that  hardly  aor  <if  any) 
giMf  p^0iBc  dock  haa  beta  made,  in  thu,  a  any 


.n  Eoghih-tpeaking  oonatry.  with  any  othsi 
ipement  nnce  the  cait-irou  Weetminatar  dod 
ibliAhBd  ita  repatatioa,  aa  it  did  from  the  first 
yairi  ago.  The  raeolti  have  bean  aiaallT  latia 
tory  wSerarar  they  haTC  be«i  recorded,  thougl 
nu  proDoaneed  impomible  when  a  wider  erroi 
■  at  fint  required  not  to  be  ^raaeded.  I  have  nc 
laiiiiliiiii  aboat  recnt  ContiDWital  great  docki. 
indi  caoqiement*  may  not  be  appreciably  battti 


d  ol  ncapementa  of  Sir  Q.  Airy  a^  Lend  (Mm- 
ipe  <aaahu  book^.  105-6),  whwe  llMaeiino  worl 
lo  inTolTiDg  TBiiable  fricboo.  I  donbt  whitilel 
Tery  conatant  friction  of  diacfaaning  commoo 
king  and  chime  woA  in  a  honae  clau  danandi 
rnn^  eacapament ;  bat  cartainly  any  electancol 
diaiguiK  work  doM,  if  it  ia  to  go  indepcodoiUy 
!ieqaei£  comdian. 

'ba  rtatement  that  tbm  are  diffienlt  lo  make  bai 
D  aniwtred  by  aooum  writer  already,  and, 
aad,  t^  a  multRade  at  different  timiia.  I  have 
loabt  that  more  grarily 
■n  have  been  maiu  by  ib 
1  lately  pabliahed  a  new  one  witn  lonr  pauaca 
end  of  two,  in  order  to  aToid  "  ondercattiDg  tbe 
M,"  which  he  mid  the  three  and  four-lagged 
^wmeutt  require,  bad  eridnUy  not  attended  to 

aforeaaid  book  f  or  the  lut  30  jeut.  In  the 
a,  daaoribod  by  Mr.  Hann  on  May  6,  the  die- 
antagea  aeon  u  laaat  equal  to  tha  one  eidnatage 
Is^  a  lanK  'napa-wbeel  piofoD  or  a  alawar 
I,  whit^  howwnr, ""  ' —  ' "~ 


cite  them  till  tbej  had  thoi  appeai«d  mi 
conple  of  monthi  aooontradictHi  (ao  far  a 
nor  till  I  had  mjaell  heard  from  ooo  o 
the  firtf  rank,  and  whoae  torroalK  are 
feroat  bum  Zaa'a)  that  he  could  not  tak 
lot  a  half-inch,  owing  to  the  impoa 
getting  Buoiite  nlGdaitlf  la^e  and  gi 
and  that  thia  want  waa  Mrionsly  hinderia 
in  new  prodoetiona.  1  bad  heard  from  ai 
hii  firm  bad  appliad  to  Maaan-  Zeim 
Boorile  in  Tain— not,  of  courae,  that  I  tl 
firmi  hara  tb  leaat  right  to  expect  thia. 
my  part,  did  clearly  indicate  that  clumi 
tun  mi^t  be  the  real  foundation  lor  tl 


n  miuit  be 


a  high  time  to  give  direct  J 

, , bad  been  already  raiaedb 

no,  and  without  my  knowledge.    II  D 
iiinki  ha  hai  a  ngbt  to  expect  an  exp 


r.  Beid 


eartaioly  tesd  i  — 

baa  it  ao  far,  and  cfaeerlnlly  ^  but  otherwi 
none  to  axprcai,  and  feel  nin  that  Memri. 
have  moit  reaaon  of  all  to  coogratolata  t 
upon  the  m~"^  ~ 


Dr.  Ciapakri  laat  two  paragnpb 
paaa  excsaed :  firatlj,  aa  farther  ei 
boni-fidea  of  hia  firm  (which,  however. 


ion,  whiti,  h 


it  reqoiie  a  larger  fij 


n  aa  heavy  ai  mA  of  the  naoal  pair ;  aad  a 
h  of  the  motioa  <«  tha  wheal  ma^  be  waited  in 
:dy  ^a^ng  the  rtopi  and  daaring  the  liftfag 
I,  which  a^in  will  requite  more  fora  and  nun 
mej  In  oosdmotiatt  than  eilhw  tha  four  ei 
Ue-thrae  lege.  Therefore,  aldioagh  it  will 
lonbtadly  work,  it  doee  not  aa«n  pnctbolly 
raproimiing  than  the  oUur  modificaUoni  that 
e  bean  tried.    Single-beat  eecapemaoiti  ire  alao 


naoewaiy  aftw  what  he  had  atatad  bef o 
HOaodly,  from  Ui  evident  idea  that  I  i 
.__._..   .  .  _.^   n^i^   in   the  "  tachi 


I  offer  me,  or  anyooe  elae,  a 


i3«71.1— bireplTto"A.H."  (letter  33259,  p. 
I,  I  may  lay  mat  the  dead-beat  eacapement 
ainly  dcea  not  perform  aa  well  in  a  chime  dock 
nan^olator;  bat  tha  diflanDca  ii  very  ilight. 


>  in  a  regnlator.    The  pmodlc 

ething  to  do  witb  tbia,  In  addition  to  tbe  mare 

>,  no  dJonM,  would  be  rather  lea  in  thia  caaa 
1  with  the  dead-beat  form. 
rith  regard  to  what  I  taid  about  the  ptrform- 
B  of  the  Weafaninater  dock  and  tha  "  coddling," 
'  A.  H."  tarma  it,  I  have  only  alated  what,  on 
i  asthori^,  I  batiere  to  be  Uke  cnae.  No  coe 
dd  be  better  plea»d  than  myaelf  to  aae  it  oon- 
lictad  by  aoniBOne  who  nmllv  tmncM  the  facta  of 
caaa.  uird  Odmthorpe,  if  he  could  be  pra- 
ed  noon  to  do  ■>,  conld  tell  ni  lomething  about 
,  md  lattle  the  matter  onee  for  all.  An  opinion 
ill  r»  *'  I«Dtem  T.  Solid  Finioni "  would  be  of 
rMt  Juit  now,  M  ingeetad  by  "  Q.  H."  (latter 


£aO  oSeted  to  mo.  Tbe  only  tl  „ 
iiiiiliiialaiiil  ii,  why,  if  anyooe  "  not  a  bab 
lieal  proeeaiea  "  can  "euily  "  produce  tb 
loantily  -•  -  — ' — ■'-'  ■"—  ''•'—  — 
^MialdD 
brit. 

I  only  aaotion  beeauM  it  lemindi  me 
baeauae  thve  ■  any  direct  connectian,  t 
wo  I  mggtatad  to  a  maker  ot  objectivee 
n^y  the  nee  of  qoarti  or  rock-cryital 
■mor^iona  or  coliaid  (and  conarqueD 
doubly- retracting)  by  rimple  fnaioo  an 
Dooling  might  be  nrviosable.  I  atill  thinl 
ba  Ki,  thongh  tba  nggiEation  was  not  adop 

I  think  both  Dt.Xi^aki  and  Herr  : 
andsrate  En^iih  optical  knowledge, 
jjood  EogUah  leoMa  ere  imitatinni  of 
indeed,  any  are ;  and  our  maken  are  wi 
that  fluoBte  ii  not  the  abeolutely  eamti 
tioa  ot  woduomatian.  Uany  will  reme 
beantiful  fltit  leoa,  made  without  flaoiit« 
loite  another  lyiftem,  by  Powell  and  Leal 
how  dificnlt  it  WBi  to  eatablioh  lupa 
nthar  form*  at  that  lime.  It  ia  wdl  oi 
that  the  diief  value  of  floorite  ii  to  give 
baslin  and  diqwrnve  power  (by  the  gn 
Faraiae  of  index)  to  the  eurred  mrtaa 
llamea,  and  ao  to  flattm  tha  corvai,  and 
Lne  w(^  to  be  done  in  ooirecting  apherim 
lion.  But  thaee  advantoKea  are  grant,  an 
them  Menov.  Zeiii  would  not  oontinae  to 
mbatanoe  which  hai  otharwin  ao  many  i 
'-' —     The  one  thing  Idowr-' — '  ;-.i— 


lethemi 


lalW  of 


,  32  pitoh. 
aed,  there  it 


docki,  andatv 

aud_third  wheel*  ot 

large 


_, intmport  of 

I  hia  letten,  and  io  far  from 
torn,  I  find  tl 

_„. .._)al  teeth  areei ^  

t  uaually  tbe  cue.    Tha  only  diSatttwe 

-  ^~:hia  that  the  portiona  whio^   ' 

I  at  all  araroosded  off.    Tb 

._  .t_ iranoe  of  "a 

lilidaotiaBl  w 

nftk  the  txMp 

difftn  in  no  material  way 


lion  " — loppoang  ii 
iptical  pvrpoeee— can  be  obtained,  I  knoi 
wo  Engliah  houaee  who  would  fed  ini 
lim.  But  that  may  pam.  It  is  hia  O' 
ibraaeology  I  am  thinViig  of.  I  have  not 
lappy  aa  to  come  aoRiB  the  curiom  e 
'  apochromatie  glam"  ai  andiad  to  matei 
[  think  he  might  ai  well  know  that  th 
'aami-apoohromatia  leDaea"  waa  Bnt  ( 
nveoted  by  Mr.  B.  U.  Ketaon,  and  ii  j 
ited  ai  hu.  At  all  HveatL  it  ii  his, 
Ifelion  ha*  been  the  fliet  and  moat  eff  acta 
»ta  of  tha  Zdm  Inn  ana  in  thia  conntiy,  and 
illy  believed,  over  here,  to  have  nme  md 
mowlecbeot  tbeiubject.  I  think  the  tan 
lefandaa  on  pbUdogical  and  adeDtiflc  groi 
hit  irthasmpte  fact  about  it.  That  u,  I 
1  of  my  loneraL  Iiewf*  W 


LPOOHSOKATiaS,  FI.VORITB,  ftc. 
3S72.] — I  Ewma  to  my,  ai  quickly  and  eor- 

?Ba  poaible,  that  the  uuti  and  quotolionl  in 
H^dj-a tetter  (33517)  plaoe  thii  mattwina 
t  whtdi,  ai  he  joatly  unplie^  Mfleata  nothing 
credit  on  the  Sim  of  Zeim.  Iji  refanInK  to  8ie 
-  " er,  El    ■ 


THE  BORnra  bas. 

[33573.]-A 
requarting 


lary,    and  they   then  Appeared   aa    "  itote- 
ta,"  without  any  qualiiloattan  at  all.    I  did  not 


Uie^eotSeb! 

.indnding  my  artidee  oa  "  Fitti 

:^y  I  moit  pout  out  that  this  mbject 
lot  to  fitting,  but  to  madiine  work — ■ 
rhioh  I  Diay,  with  the  Editor's  aBsetko,  ta 
>  future  time.  But  I  oanoot  indude  it  in  ** 
for  I  am  already  pouted  haw  to  includ 
iraparly  belonga  to  the  lobject  wiOm  Ihi 
>f  a  lanei  of  article*,  and  AaD  have  to  M 
natter  to  iome  ronilwiaatinm  Tor  than 
Ih*  daaor^tlon  ot  tlrn  Bithote  o<  nae  of  be 


mtmjsa  kbghanio  and  wobld  of  scobnob:  wo.  his. 


Id  ii  dsHodait  I 
No.  26}. 


D  tkanktnie  of  tlie  dielactdo 


■  ba  ID  diffaiant  glwitnal  itatu.  Tba 
lUta  of  ft  bodf  ii  oiU«d  it*  "  potantkl." 
fooduiHotal  exparimeutal  lant  In  tlia 
•iMtnatatiii  ii  that  boaiea  at  dlScoMt 
antdie  od  etch  othtt  ■  mntiul  mttru- 
4  bdng  the  cue,  m  lamna  thftt,  luTing 
lKidiM>taooaiUiitdtrtuice,thedlSaTaiioa 
■I  iHtvBaD  tham  ineraum  with  thcii 
traction,  ^s  aln  aMuma  tbat  tot  two 
imiUr  bodiea  at  the  uma  diatance  tha 
ot  potential  ia  the  Mma  when  the  force 

' ,  .t"  iTaOied  a 

M"  (Exp.  20). 

none  part  of  a  body  mav  ba  at  a  diSarent 

faoD  another  part,  it  u  called  an  "in- 

;Eip.  8). 

aimpleat  oau  of  elecfarloal  attradJon  ii 
la  ue  two  bodiea  at  diflerent  potantlala 
fonn  each  other  bj  an  iniutator,  onuU; 

OAJ  call  tha  ipaoe  between  two  bodiea  at 
poteutiala  tha  "eleefario  field,"  and  the 
BUelTea,  wbeo  oonndvad  with  raapeet  to 

the  "annatnree"  of  the  field.  The 
mitace  between  the  field  and  an  aimatuie 
llad  the  "aide"  of  the  field.  Themb- 
t  flUe  tha  flald  mnat  be  an  ininlator,  and 
le  "  didectrio." 
umatoraa  o<  tha  field  ottmct  each  other. 

of  attraction,  being  excited  at  the  *ar. 
.  37),  niay  be  ipokaa  ot  aa  the  i" 
lia  ddaa  ot  the  field. 

[der  to  diatiiiiiniih  the  aide,  one  i*  oaUed 
tiTe,"  and  the  other  tha  "  negatire  "  aid*. 
i  that  tha  annatore  which  ootieapondi  to 
red  in  Exp.  No.  1  ihall  be  o^ed  the 
mature,  and  that  mdi  the  poaltiTe  aide. 
Kely  a  cooTention.    The  poaitiTe  aide,  in 


14.  A  fi^  mav  have  any  number  ot  ddet.  We 
may  call  it  "  bilateral "  when  it  hiia  two  P''— 
"  Bilateral"  when  it  baa  three  udea,  and  ai 
In  tha  annexed  diagrams  the  ahaded  put  rapreeentl 
the  field. 

iG.  Fig.  26  ii  a  diagram  of  a  cloied  trilateral 
field.  It  muat  be  borne  in  mind  that  tha  i— "- 
fiooT,  and  c^bng  of  tha  room  in  whioh  «i 


^Hf:2S 


^f^:26 


I  with  algabraio  niaga,  i*  laid  to  be  at  the 
potentiel,  and  tha  nwatlta  dda  at  the 
potaatlal.    Fig.  23  ii  a  diagram  iUuitrat- 


ezpeiimentiog  uinallj  bound  on  one  nda  the  elect 
field,  which  ii  therefore  ia  praetie*  alwafa  oloeed. 

16.  SuppOM  &  andO  to  be  imtiallr  at  the  aai 
potential,  bat  not  at  tb*   Mm*   potential  aa  B, '..  _ 
can  geDmallT  diange  the  diJIcaanoa  ol  potmtUI 
batw*M&  A  and  C  br  inOTiiw  B,    '^'^'•^  ji*F«.*«*-  ^i 
potential  between  A  and  C  ia  aai 
by  "  indnotion."    (En.  No.  26.} 

17.  The  difference  ot  potaotiaL  between  a  body 

and  a  eloaed  eoudnctiag  envelape  oataida  ' 

effected  by  any   change   in   the  potential 
envdopB.    (Exp.  No.  SS.) 

IS.  The  potential  i^anTbody.whathwinKilatoT 
or  condnctor,  Iniida  a    oloeed  condnctiiig  an 
and  initiaUy  at  the  wm*  potential,  aaiomee  U 

the  anrronndiog  aorfaoe  when  any  change  ia  _ _ 

in  the  potectiaf  of  tha  Lattar.  (Exp.  Not.  29,  30.) 
Thia  ia  obvknulj  merely  a  partionlar  caaa  of  Oie 
priodple  laid  down  in  ttie  Ian  parai^ph. 

19.  when  two  ooudnctora  at  different  potentiali 
are  joined  together,  the  reenltiDg  poteutaal  of  tbt 
ayatam  ii  InteniiMlate  betweea  their  pctentiali 
before  joining.    fExp.  No.  22.) 

20.  The  pottaihal  it  aa  inanlatad  eondnctiir  in  an 
elactnc  field  i*  intennediate  between  tha  potentiali 
of  the  ajdea,  providad  it  ba*  no  initial  elecWfloation. 
(Exp.  33.) 

.  Thepc 

le  aa  the  potential  of   that  aide,  provided  it  baj 


e  majority  of  ea*«a  the  armaturaa  of  the 
mdacton.  Tha  differeoca  of  potential  ia 
where  the  Mune  between  the  aidea  of  the 


sondnctora  attached  to  A,  and  another  __ 
«e  of  attraction  batwaan  A  and  B  will 
meana  of  meaanring  the  differeoce  of 
ntween  the  two  lyatema.    Tha  lumeied 


rig.  24,  illnatratea  thia,  where  the  black 
•ent  two  condootora  inanlated  from  each 
long  u  A  and  B  eie  attracted  with  a 
iroe,  tta  dUImenea  in  potanUal  between 

^nt,  bowerer  much  they  may  vary 

r  poaltion.  The  electroeoope  la 
'b  nindpl^  A  and  B  reprer— *-'-  - 
id  (h*  envelope  raapacUTdy. 

.  „ awe  In  U*  attracfion  -'  ' 

«r  i%i^aa 


lias  paragraph*  ma^  be  rimply  explained  i 
tha  fulowing  hypotheaia: — There  ia  a  continnona 
Tatiatkai  In  the  potential  of  the  dialectria(n>m  one 
aide  of  the  field  to  the  o&er,  the  dialectrlo  doee 
to  a  nda  being  at  the  potential  ol  the  aide. 
An  Inanlated  body  Introdnoed  into  a  field  from 
without,  and  not  initiall*  eleotrified,  aiaamea  tha 
potential  of  the  anrraunoillg  didectnc.  Or,  if  an 
electric  field  ia  jaodnoed,  the  potoulial  ot  any 
inaolated  eonduetor  that  may  be  in  tte  field  atone* 
become*  that  of  aurronnding  dieUottie. 

23.  The  propoaitlona  in  paragra^a  20  a 
longer  hold  after  the  inanlatad  conductor  ba 
the  armature  at  the  dda  of  the  field. 

24.  Whan  an  inanlated  oondnclar,  while  _. .— 

inginan  electric  field,  tonchea  one  aide,  and  Iithan 
remoTCd,  it  aaiiuwwi  a  potanttal  differing  from  the 
lurrouDdlng  dieleetrio;  and  it  will  altw  th*  po- 
tential  of  a  eeoond  bodj  with  which  it  ie  brought 
into  oontact.  Electrification  prodneed  in  thia 
manner  i*  laid  to  be  produced  by  "  conTictioii " 
(Eip.Noa.4,18).  O.  B. 

8II.TSBINO  KIBSOBS. 

[33573.]— I  HOTTCE  there  m  one  or  two  printer' 


my    illegible   penmanahip,    bat   the    i 
peaaagea  will  indicate  to  yoor  readen  ,...-.  »v, 
oaght  to  be.     One,  for  initanoa,  ii  where  the  word 
tluri  ia  uiatad  for  that. 

Since  I  wrote  yon  I  hive  got  acoeea  to  Liebis'a 
original  formula.  It  ii  printed  in  tha  Aniiatindtr 
Chnnit  im4  Fharm.,  piaahn  aerie,  t.  XVIII.  p. 
132,  and  a  French  truulation  of  it  appean  in  the 


■  Va»  ddea  ot  tha  field  recede  from 
,  tt0  diOaMiMe  ot  potential  between  tham 
L  A  ima^nii  of  a  portion  only  of  the 
to  Add  pndncea  th*  maie  affect  (Exp. 

of  polantlal  between  the  lidea    1 


Trentii'ine,    p.  74.    It   yoo  can  find  apace  for 

ahall  ba  gUd  to  laDd  you  a  copy  from  the  latter 

publioation,  aa  probably  many  ot  jronr  raaden  have 

.)een  it.    I  waa  rather  aatoniihed  when  I  read 

it  cleuly  ihowa  that  Braahear'a  ao-called 
proceaa  Ii  juit  Liebig'a  with  nothing  obaofiad  bat 
one  thing,  end  that  tor  the  worae.  Liebig  uaed 
aagar  of  milk  tor  the  redadng  agent,  while  Braahear 
— J Bugar,  which  oontaina  a  mare  trace  only 


applied  by  SteinheiL  from  the  jbm,  CAn 

im,  XCVin.  132.     Thta   pnwaa  a* 

jiut   Liebig'i   word    for  w(^.    Tha  only  tmIIj'    . 


a  a  aMnhiil  ii 


The  charge  made  for  ailvering  mirrora  i*  ntj 
high,  looking  to  the  oast  ot  the  ahemioal*.  For 
ailrering  a  6\m.  or  an  ^in.  mirror,  the  amall  anm  of 
6d.  will  aufilce. 

One  ot  yoor  readeia  aeka  how  long  ahonld  he 
keep  the  mirror  in  tha  aolution  ?  One  woold  think 
ha  had  better  find  that  out  for  ^i""—"  by  a  Jew 
expetimantt.  Whtoergr  the  bath  gal*  oompleWr 
coated  with  a  alTor  film  on  the  top,  be  m^  oon- 
olnde  that  the  aolDlion  ia  exhanitad.  IrHlhwthink 
it  ia  dmilat  to  a  good  many  other  procemea :  tha 
more  rapid  tha  dmoot  takei  place,  the  coaner  will 
ba  the  reanlting  fihn.  Wac*. 

TELS800PE  AKO  OTHBK  HATTBB8. 
[33o7G.]— I QUITB  hoped  I  ahonld  not  hare  h^ 
to  write  on  thee*  matiai*  again  ;  but  a*  oat  (dd 
contributor,  "  Ordaric  Vital "  (and  ponibly  othan) 
■eem  to  hare  miannderataod  my  viewa  on  BMna 
pointa,  I  am  glad  at  an  opportunity  to  make  matt«a 

My  atatementa  at  the  beginning  of  the  dteoniriaa 
weretheee:— 

Some  ona  aikad  tor  a  cure  for  fiainn.  1ft. 
Vallanca  replied,  atatmg  he  did  not  bdian  in  it. 
I  followed,  Myinfi ; 

"  I  do  not  laj  flexure  Ia  impcaaibla.  b«t  my  as- 
""'— -  Ii  agamat  it.  NeTer  having  le-"  ■■♦  ■*  i~-'* 


beUeTein 


{Thia  ia  my  reply  to  Di. 


"J^ 


£fn. 

jeot,  mixing  It  np  with  xone  teeting,  repealtac  Ha 
taT6urita  axpraanon  that  "tone-taatlDg  wa*  tb*  otif 
eritloal  teat,  and  draw*  ermra  tiiat  real  atari  cut* 
not.  lii.  Calrer  oanfeaaae  ha  doea  not  utdar- 
Now,  it  i*  only  became  thee*  two  atat*. 


diipaniat 


lyi,    been   "  hard  oo  raw 
.       .  '■  P.n,A.S.,"  "  that  it  it 

to  aiiert  there  an  errora  d  either  objaet- 
gUaa  ot  apeculnm  that  a  atar  cannot  ahow,"  and 
Uia  uonnnie  ia  atill  more  apparent  whan  it  ii  known 
he  had  not  the  maani,  and  therefore  did  not  at* 

"0.  V."  will  find  I  have  never  aaid  that  loaeer 
any  other  woikaliop  taati  ware  nadeai.  I  have 
lereral  tlmea  apoken  of  my  me  of  ahop  teda,  b«t 
flniih  on  the  atan.  I  conaidet  wtirkahop  teat*  in- 
lie,  and  agree  with  ■■  O.  V."  that  thaia  la 
to  beat  Draper'i  general  method ;  bat 
need  lone  teat*,  though — that  ii  p^ar 

u  plcm^  of  practice,  extending  over  nuny 
yeara,  I  can  often  Jndi^  by  workihop  teeta  ao  needy 
that  Iflnlah  them  before  they  lee  a  dar.  I  goier- 
ally  like  thoee  mirrora  the  bait  that  are  hit  off  the 
finit  time;  but  I  ahonld  nevet  think  of  lending 
than  ont  without  aatii^inf  myaalf  on  atan  thay 
are  anah  a*  a  oHeDt  w«nla  not  return  to  m*, 
whetluc  ha  had  a  Barlow  or  not. 

Out  dd  bicmd  "  O.  V."  regret*  my  latten  an 
not  more  "practioaL''  Well,  I  will  b*  men 
practical  thia  time,  and  give  a  few  reaaoai*  wAy  I 
bava  -I'-^M*^  all  formi  of  diaphragm  or  aane 
teeta.  But  I  mod  aak  bim  to  remember  that  I  have 
never  pndeaeed  to  MocA— only  to  give  an  opinian 
when  ooeaaiou  called  for  It. 

The  kind  remark*  of  "Ordaric  TItal''  and 
"OptiOM"  temindmethat  I  have  been  repeatedly 
asked  to  give  an  account  of  my  methoda  and  ex- 
— • .__.._  >. — ai  _.  jin^tgim.    I  oonldnr" 


petoraiagood  deal  of  diffidence  in  reepeet  to  it; 
but  it  maybeothen  majthink  more  ot  It  than  I  do 
my  idf  jiand  I  am  mnch  more  Incline  d  than  I  and  to  be 
to  dot  it  down  tor  what  it  may  be  worth,  if  our  Edttn 
will  oonaent,  and  grant  me  one  oonditaon-'vii., 
that  I  may  be  allowM  to  finiah  before  any  diBcmdon 
ii  allowed  on  ita  merita  or  demerit*.  I  diifaiad 
from  Mr.  Waesoll  on  many  point*,  but  I  did  not 
intarmpt  him.  With  thli  feeling  of  aaae  I  will 
moater  the  courage  to  make  a  lUat. 
1  have  only  taken  a  tugalne  part  of  tba  fiaxnra 
neation.  I  had  nater  aaen  it — though  I  might  bi 
[peoted  to  have  had  a  good  opportnnl^ — and  did 
.}t  believe  it  was  ao  oommon  aa  lu.  Linaoott 
thought.  I  have  no  Inducement  to  beliave  a  thing 
not  admitting  of  a  reaaonable  explanation — via., 
how  a  glaea  diic  could  jam  itaelf  ont  of  ahape,  per- 
fonn  the  antloa  ascribed  to  it,  and  then  grt  right 

Mr.  Liaacott  now  laka  if  I  make  him  "  reapcndbia 

<r  ita  dittorlcd  figure,"  not  ita  fleiorad  fignia. 
My  reply  ia,  ttuce  iandthatdiitortlonnoraBzaia  ia 
"^    di*c;  there   ia  nothing  wt«ng  with  tha  diae. 


3ie 


EHGUBH  HEOHAMIO  AND  WOBLD  OJ  BdENOB:   Wo.  HIS. 


IwoBiue,  fai  me.  it  ii  jiut  *o  mach  Ion  of  tlma  ind 
nncaituiitf ,  Gompkrad  with  the  Titan  I  on.  [Hr. 
L.  nji  ba  knom  mj  proMK — I  Iuts  novtr  tti- 
pUIlMdltl]  I  Mn  Tekdilj  admit  it  ma^  ba  the 
''onl7deliMit«lT>dmti£o"  and  beat  foi  >omB  pai- 
•oni ;  bnt  I  itontlr  deny  it  i*  ^tter  than  •  tale- 
MOM'a  imI  woik— the  itan,  &e. 

with  me  (and  I  ahoiild  have  thought  with  anj 
prMtiMl  workic  ol  ezparianoe)  a  taitvx  Ii  heat 
nan,  beat  nndentood,  by  looking  at  it  aa  a  whele, 
the  aame  w  we  do  a  atai-diio— ezpaodad  aa  in  and 
ontfocna.  Weooght  nomoMto  waot  topntaatop 
bi  front  ol  a  minoT  to  nndentand  ita  oharaotei  than 
mdoaatar.  Thoaewhoifo  want  to  thnanasatone 
■top  nmat  not  aay,  "  it  i«  the  only,''  oi  "  beat 
war,"  axcapt  that  i*  beat  tor  fiam— ihao  I  don't 
dinote. 

If  a  anffaoa  haa  amaa  of  imgolultr,  we  ongU 
to  aaa  tham  without  mtaturiiu  oc  nali^  atopa.  If 
joa  AM  M«  Mtd  nndantand,  than  why  waata  time 
111  iiiwiiiiiir    lOnd  it  Teiyeaay  toaee  mr  cnora, 

■  "  ■  Ioti  I  ail  ■ 
indaean  aaldom  make  dl 

atfon  when  taatiiig  with  itara,  tiim«  1* 

look  foi  ai9  in  the  woikahop.    Mi.  L.  aaya  othei- 

wiM. 

nw  taatjog  a  loif aoB  doM  not  take  but  a  T«i7  diort 
tfana,  and  tlu  qoloker  It  la  dons  the  battel,  and  the 
Mldom  the  better,  in  ordei  to  gat  bank  to  woik 
■nln :  for  tha  poUdiar  Mon  ehansei  wban  oat  < 
^^^^^-    -^"-  -' *-ip«tnM,  andloaai 


jjtaj   and    elaatkttr.     Tha    tampentitta  <a  tha 
moqlum  and  tod  ia  not  that  tdaMKwm.    With 


ioalloni,  whan  tha  aaifaca  ii  teited  b]^  dividing 
tiat  fsabla  light  into  nnaU  portioDi,  ai  in  aone  or 
laphragm  tonmg ;  it  ia  ■  eaoaa  of  trouble  and  on- 
artaiu^,  aa  welTaa  a  great  loaa  of  tima ;  of  oouiae, 
rhat  doea  not  do  tor  a  proteaaional  may  do  toi  an 

Some  ol  Mi.  L.'i  latter  I  cannot  notice,  aa  Prof. 
lax  Miillsi  nyiin  one  of  hii  liatwoika, "  to  pnt  ona'a 
bU  ri^ht  ia  ottan  degrading."  My  want  of  oonfi- 
anoem  him.of  whiidi  heoomplaina,In]aj  >ay  iiwall 
[mnded,  and  Uie  OTai-cordial  lattvt  I  ftaqnantly 
«t  before  he  wiitea  to  tho  "E.U.,"  oertainly  oagkt 
a  keep  me  qnlet  and  in  "  good  tampec."  Bat  I 
are  isad  how  pngiliati  make  ■  ihow  of  biotheily 
9Te  with  a  "cordial"  ihake-haudi  joataa  they 
lagin  to  maol  each  othei. 

"  Waga  "  ia  qnite  light ;  I  am  no  chemiat,  and  I 
:id  not  know  that  boiling  oonTaitad  the  angai, 
hough  I  had  an  Idea  I  had  raad  that  it  had  the 
ffeot  ol  a  ehamical  change.  The  slTetlnff  pioeeaa 
I  Bradiaar'a,  aa  I  hare  beft>n  itated,  and  alao  In 
ly  little  book.  "Wega'a"  lattei  la  aTsnnaaful 
ne.  Would'  "Wega''  mind  oomapradlog  with 
as  with  a  tIbw  to  putting  the  flat  light  in  tha  »in. 
aleKJopaF  By  aU  maana  do  not  adl  It  with  andi 
o  InfMlor  Qft^  to  deodve  and  dia^point  aoouona. 

would  mnfih  latlitf  take  It  quite  off  hla  htn^fi 
nf  eiioi  paita  will  find  theii  w^  into  Inatinmenta. 
:  haTe  laeaotly  diaeoTored  that  an  inferior  flat  haa 
lean  aent  to  a  lOin.  telaaoopa  of  mine — I  dent  My 
luipoaely— and  flre  yean'  woik  hM  been  loat— Ato 


._. __^ .  ^  *>'°^ 

indei  my  notioa  many  who  aie  id  the  aana  dA- 
lulty  aa  J.  Uorgati,  and  I  have  narar  yet  food 
licksl  pUte  on  atael  to  tffeetoaUy  retiat  nut,  ke«- 
ITU  well  aoat«l.  A  few  month*  affolwaapw 
madad  to  bty  Teacoe'a  eali  laeqnaia  (I  aaa  he  «m- 
im«a  adTBitiaa  m  ■'  E  U.").  I  oMd  oyatal  te 
he  bright  nita  and  blaek  cold  japan  fot  than- 
naindsr.  The  foimai  I  have  found  to  effeetaih 
wat  mat  on  both  nickel   platei   and  brifht  atMh 


Mae— it  gati  diy,  dbtagu  tempaaatun,  and  loaaa  ita  'aara*  diawtiifartion  inatead.  01 
_.  _    __>     _.__u_u_      no.-    . _.„.    ..  .!._     nja my olient  did  not  " lequiat '' 

OI  a  ^low."    I  aold  it '  "■ 

prinn  put,  not  of  ny  n 

otwoAweUwitbthenm 


diMigaBof  taotlB*,  and  tha  t 
wat  Mid  diT,  and  dbtDtbad  a  kuuwnu  mum  imiumii 
of  A  fnr,  md  It  narai  woiki  BO  w«ll,  ti  liafaU  to  gat 
into  anatdting  and  hanh  onttlng,  and  xonea  an 
tmdnoad  wUb  It  la  getting  into  play.  Thoa  tha 
ttaia  taken  up  to  flttins  up  a  nnmbnM  dlaphiainu 
nii^  ttam  all  baokwaida  and  tonraiaa  to 


waa  an  ^nmeona  noaonj,  ana  u  am  Tory  viuuaDU 
lAan  om  aspailaMa  ia  atuh  that  we  leMn  bow  to 
take  adrantaga  of  thli  paopertr. 

BaBHmb^g  Uwt  it  l«  the  pttcli-tool  whloh  glna 
tta  lonn  to  the  glaaa,  we  ahould  have  in  our  imndi 
thatdaaof  fon^ga  codtsx  paiabolic  ^toh-tool, 
tta  form  of  the  ghua  to  follow  aa  a  leanlt.  Thli 
Bay  iiiiiiii  paiadoiical ;  bat  a  paraballo  gbaa  Ii 
ah^^  foimad  whil*  the  tool  and  fdaaa  fit  aaoh  oth« 
parlaatly,  and  aa  two  paiaboHoal  auifaoea  euDot 
<wii"'H'<»  euapt  when  Uuii  oentiea  do.  It  proTea  the 
daaUo  and  playaUo  naton  of  tha  pitch-tool.  The 
amateur  alwaya  haa  in  Ua  mind  the  IdM  of  poliihiiig 
efta  lubbing  out  the  |riaaa  autfaoe  to  get  hia  form ; 
£a  thinka  of  what  h«  ttiaU  oi  can  d»  to  dig  out  the 
•laM  hate  or  thtoe,  inatead  of  thtoMng  what  he  oaa 
do  to  ihuia  op,  01  rather  msuU  up,  the  potiihtr  tc 
ttalDnnM  wanti  hia  gl*M,  and  he  ia  oonitantlj 
voAfng  in  a  oootiaiy  weetMO,  and  againat  him- 
adf .  Snppoaa,  for  iaatanoe,  It  ia  wanted  to  flatten 
■  luifaea.  Now  do  Joat  that  which  will  flattan  Uu 
tool.  Sappoaeitiawantad  todeHMntheglaaai  thai 
do  that  wbloh  will  make  yoor  peluhT  more  amvn. 
tbn  playable  and  elaatio  nature  of  the  pitch  mual 


lOln.  did 

,._ ewflaLitwaa  kindly  ang< 

[tated  that  It  ahould  be  "taatad"— withaona  t«at- 
Dg,  cj  couna.  My  aUant  wiiily  dedined  tha  offai. 
rhe  moral  ia:  Obawrera,  gat  your  auppllea  from 

1  have  repeatedly  been  alkad  to  help  ntliron  and 
«loaoopea  from  thu  aoutoe.  I  have  doaie  it  ai  oara- 
'ully  aa  If  It  wan  my  own.  I  inoloae  to  the  Editor 
I  raoeot  proof  of  it,  wylng,  "  The  teleeeope  would 
lot  have  baea  worth  a  taiua  farthing  but  lor  you." 
[  ihall  be  glad  of  the  aama  juatiaa.  Thli  ii  my 
•at  on  tike  zone  and  flaxurs  qoeation. 


eiparienoe,  baviug  almoat  da^  to  go  af  a 
'  about  150tt.  high,  I  give  two  naaona  (crlka 

iona  of  th«  aplrs.    The  fint  ia  ouaadbyHa 

wiaA,  whloh,  duiiog  a  atoim,  baa  %  praaamaolIBk 
MT  a^nai*  foot.,  and  a  buntcaaa  aa  mitck  aa  n. 
i«r  aquare  loot,  ao  that  ■' Bnquitir  "  wlllaaaaM 
a  a  great  pMMUie  whidt  ia  bonud  to  hsTa  aa  alal 
mtbatowec.  Uu  aaoood  reaaon  foilt**fbiriia 
lurlM  the  ringing  of  the  bell*  ia  e*naad  by  la 
lonnd- wave*  prooeeding  from  Am  bella  and  alnlag 
Jm  walla.  W.J.I. 

[77226. J  —  Drum  Armntaiaa.  —  I  Wl 
inite  undarataod  Mr. ,  Bottono'a  lepty,  wt 
nuit  treapaaa  on  hia  pa^anoe  a  UtOo.  Ht  iql 
Iba  aimatuie  ooila  are  indoaed  by  Sam  (f 
loroe,  but  do  not  indoae  them.  He  UneaoftoM 
if  the  field  are  auiely  indoaed  br  tha  ooOa  aim 
Oia  latter  are  in  the  poaitlan  of  leaat  aallaa.  Jt 
Ngardathe"aati<re"  wire,  I  ahould  bato  thaiM 
that  with  a  given  apeed  the  B.M.F.  wonld  dMl 
upon  the  number  ■»  liuea  of  forea  mdeb  eouill: 
made  to  craaa  tha  armature  and  Hie 


paaaad  throng , 

and  it  would  therefore  cut  mora  at  eacb  revdstioai 

The Moond eoil  would  have  more  ''aottva"  wb 

but  U  no  more  Una*  were  out  by  it  at  eadi  rm 

lution,  I  don't    aee   whoe  the  increaaed  od^ 

would  cone  from.  Dbcx. 

[77229.]— Potwmad    XlUc-Oauaad    by  am 

In  tMr  onnMn,  OermpondtnU  4»f*  rttpttt-    being  kept  In  unaanituy  plaoea,  or  diwkuig  *•)■ 

■«..f..j  t..  __rL_  J_  —tk  u.f,uu   iki  lilt,    oonlaniinatadby  aewago.     It  ahonld  be  remeoibwai 

that  iJi>m-/i>  la  the  tpecifio  for  diphtheria,  ued  ■ 

aecond  dilation  and  in  oompnoaa  and  garglM  («t 

■praya}.    Warm  hatha  of  Canoeroio'.  J. 

[77232.1 -Blootrioal  Inatrument  and  Damp 
DetMtoi.— Mr.  Moaeley,  Montp«lLar-read,  P<a- 
hun,  London,  wQl,  if  you  write  to  him,  gi^J'' 
inatraatioiuhowtonBetbe"s)ectrioalinatruiDait.  : 
The  "  damp  delaotiw"  ia,  I  ahould  Judge  from  ywr. 
dwaiption,  made  on  the  aame  pnnciple  a*  ikifca- 


REPLIES  TO  QUEBIES. 


^^  jn  tnnr  muvrrt,  i>i 
Mb  TtqnnUd  to  mmUioit, 
m/mmMT  ^f  th4  ftMry  a>»a. 

[7S9S1.]— Eemta  (TT.a.)— It  ihould  not  be 
lorgottan  that  "  a  aufficiantly  jiroloimd  treatmeul 
irith  Scrofotoao'  and  applioaboua  otrad  electrld^ 
vtU  oaoae  tha  doauie  of  a  hernia  "  (Mattel).  Even 
vheu  atiangulated  and  inednciblB,  thi*  ha*  been 


..       . gravi^ofoilaln  the  following  m 

-Take  a  glaaa  waaal,  weigh  it ;  weigh  into  it 
if  water,  make  a  mark  whve  it  reanhea  to 
wiUi  oil  to  thia  mark,  and  weigh  ; 


1  part  ol  one  onnoa,  whidk  will 

,..        „  iTlty.    That   of  greaaa  may  Ix 

obtained  in  the  aame  manngr,  ponrtDg  the  melted 


e  &s  ipMifla  gravfty.    That   of  a 


.  _  .    .  „  irtaoe,  and  on  to  the  work  agaii 

in  hot  puiamt  before  the  tool  and  glaaa  have  timi 
to  change,  or  the  tool  eapccially  toae*  life  and  — 


dltion.  Let  the  tool  get  cnu^',  dry,  or  chilly,  Koi 
any  chance  that  was  woiUng  tor  a  good  reimlt  ant 
flmab  ia  oertainly  loat,  for  •  change  In  ita  action  h 
aura  to  take  place. 

nie  gnat  tbiog  ia,  of  coune — and  only  obtainec 
by  axpeiianM — to  know  your  work  with  ooofldanai 
aaongh  to  puah  the  opsratlon*  without  atopping  b 
toit— daring  nsu  to  Che  critical  moment,  withoui 
going  too  far — for  it  loat  through  delay  in  teating 
or  puahed  too  far,  ail  ia  loit ;  tcr  the  tool  do«i  no' 
remain  to  any  form  but  for  a  very  short  time,  anc 
thia  la  what  1  meant  when  I  called  the  nuuuiiii^  o: 
xonaa  "  pottering  about." 

'  The  material  to  make  a  poliaher  ol,  and  ita  cou< 
ilatcDcy,  thicknaaa,  tee.,  variea  according  to  thi 
dronmatanoaa  and  needa  of  tho  oaae,  and  acooidioj 
to  foeoa  and  diameter  of  glaM.  These  aad  manj 
other  matten  muat  be  left  tor  the  long  chapter). 

Wa  have  only  been  ooniidering  a  amall  or  modS' 
(ata-*i«ad  minor  up  to  lOin.  or  12in.,  tay,  accord 
Ins  to  the  applianoea  and  machine  ;  bat  lor  large 
inuroia  where  poliahera  are  uaad  of  a  diameter  lee 
than  tho  minor,  and  theglaaa  at  bottom 
at  top,  a  whollv  different  method  i*  purau 

would  form  a  Urge  chapter  to  e(u«lolly 

and  moat  tor  the  preaent  remain  uotondied ;  bu 
it  ia  an  intareating  one.  An  amateur  will  ge 
better raanltal^  nainga  whole aiied  poliaher,  am 
bj  only  aaiog  local  onea  whan  driven  to  It. 

Tha  /a^Bligbtot  aamaU-aizad  minor  and  lonj 
nou  miMi*  ^  '>tt''i  diffiauU  to  see  the  aurtaoe  In- 


thBTsaaal.    The  other  b 
regarda  oolonr,  oonnatancy,  &o.  A.  £.  B. 

[76939.]— Ammeters  [TT.a  ]— In  direct- cnrrenl 
unmeteraa  permanent  mi  goet  ia  aisd,  bat  cannol 
whto  an  ^tamatinK  oorrenl  ii  to  be  maaaured.  In 
thia  oaae  the  matnalaction  of  two  colli  connected  oi 
the  aame  drouit  ia  uaed.  With  very  hlRhvaltsgai 
the  aparkingdiatanoe  ia  the  beat  indication  ol  thi 
potential.  Xo  meaiore  the  potential  of  an  opei 
circoit  would  be  difficult,  for  aoma  kiad  of  oon- 
aeeUon  ia  iiiiniiiiaaij  for  all  ordinary  metara.  Youj 
aagnmption  that  an  tmpin  ia  the  rate  of  flow  o: 
alectndty  at  one  volt  throuah  one  ohm  U  correct. 
A.  E.  B. 

[77123.]— Dry  Battery.- Tho  E.M.P.  of  thi 
dry  battery  ahoold  have  been  inaerted  I'fivolta,  no 
2'0  volta.  Thia  waa  due  to  a  darioal  error.  Zin< 
apouting  will  do.  Joe.  B.  MoNaxaba. 

[771S7.]— Hydraulio.- To  obtain  propar  work 
lug,  the  water  muat  be  kept  under  oonaidenibli 
pieaaure  in  the  inpe,  and  back  springa  to  piatona  t< 
connteiaot  the  fin  wiiiii  to  required  amount,  ao  tha 
when  one  piaton  ia  pulled  back  tha  other  ahall  a 
ODce  follow.    The  mollona  of  piatona   ahould  '^ 


o..-bli«l 
sintKM: 


_  „  into  this  cal 

cation.  Itaeema'a  complicated  arranfiement  lo 
audi  a  aarricc.  Whj^  not  adapt  it  aa  a 
tube,  aimplfl  and  dadaive  ?  or,  if  having  i 
tha  hearing  of  othera  be  objecticnable,  il  tne  cno 
be  large  enough  and  aufficiantly  free  of  inequalitle 
ioaide,  it  caald  be  fitted  up  as  a  pneumatic  oairiei 
by  wnting  the  meaaage,  putting  it  into  a  oaae,  ani 
blowing  it  through  the  tube.  Qzonoiua. 


(&ed.    The  ooil  opena  and  doaea  a  ij 

mg  with  the  waathai  or  condition  of  the  """ijsi 

wuh  to  taat,  and  ao  mow  the  pointer  A,  wHBJ 

raoonls  on  the  scale  C  tha  degraea  of  mdatuie.      ^ 

Joe.  B.  HcNuuH.,^ 

[77233.]  — HoroioBT.-It  ia   quit*  ] 
meaaure  and  leooid  the  measurement  of  i 

no  greater  than  the  thonaandth  part  of  a  ■ 

Thia  is  not  done,  however,  either  with  a  doJy 
lacapemant,  in  the  ordinan  tenia*  of  the  taW^ 
The  inatromcnt  ia  termed  a  dionoomph,  H^ 
eonnat*  mainly  of  a  rapidly,  but  ragolatvr,  roM^ 
drum  with  a  paper  jacket ;  a  a^lna  toMhaa  it,  t*f 
traoea  a  •oew-tine  round  It  whan  rotated.  M 
deotia-magnet  depieaaea  the  s^lus  at  intarv*la,Mi 
the  diatanoe  between  the  depreaalona  dia^im* 
metrically  gives  by  caloulatiou  the  tima  fSmit 
between  them,  A.  B.T.  , 

[77236.]— Bloyole.— There  aro  two  doable  gMM 
in  tha  market :  the  cog-wheel  wi  tgmk-uA  ■ 
double,  and  it  worked  by  a  clatch. 

SWBR  Sxoo. 
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il.]— Telaplioiia.— To  Mb.  F.  C.  AuMt. 
magD«t  moit  be  wound  with  No.  38  B.W.Q. 
>Tcndwi»toft  raiituios  of  about SOobmi. 
mwlMiil  on  whieh  nola  of  tlw  m*gQ«t  tbs 
I  vonnd :  in  tba  donbls-pola  form  tlw  win  i* 


vetlaa  mnd  Fitting,"  whan  '*oa  will  Bod 
mX  itMriagt  of  tba  ilngle  and  doubla-pol« 
_j * 1.  p_  Q_  Aluop. 


dtatorj  iHolta,  I  ooniSadtd  Mmal  yean 
Bolra  tiM  piobiam  and  inTant  a  boot.  Hj 
I  wona  than  "  S.  L.'i,"  ai  hit  lag  ii  Sin. 
It  hta  takiD  flea  yaua  to  dtform  the  foot 
Hopar  abape ;  bat  the  nanlt  ii  now  moat 
Bfin.  Fni&ar  putioolan  wHl  only  ba  giTon 
Xi.*^  ohooaaa  to  advaiilaa  hi*  addraa,  u  it  ia 
Bbjaot  of  gaoaral  intaisit.  TuLCutrrs. 
M.]— Saad  Blask  for  Bmaa  and  Tin. 
'  will  find  gold  liza  and  Umpblaok  (oi  gas 
dUalnad  byboldmg  a  ihaat  of  malal  dtsi  a 
ht)  will  aonrar  hia  pmpoaa.  Linu  Joe 
M.]— Dead  BUok  fiir  Brnw  nnd  Tin.— 
ikovt  a  thimblatnl  of  lunpblMk,  and  pnt  It 
■ooA  Mufaoa  ^  riaaa  or  nwoabia,  dtop  four 
»M  on  it,  and  wall  mix  ap 
:  poMUa,  Man  oxoaai 

„  _  „ —     brtaad  of  Uis  dadiad 

Udi.  Add  abMit  dnibia  the  qnantit;  of 
tfne,  Bii  with  a  camal'a-faalr  bnuh,  and 
to  tba  mifaaa  to  be  coated. 

Job.  B.  MdSutAM^ 
U.]— Swltoh  tot  Bedroom  and  Kitchen 
-lang.  1,  BS  ii  ■  attin  of  mstal,  fixed  at 
;  baa  to  torn  about  L.  Hg.  2  ii  the  aaotlonal 
BK  of  D,  H  and  S  are  aorawi  wbidi  flx  the 
]<woodlCNF,oik  tm  of  wUeh  ti  D.  fixed 
Hiefthepia  and  nnt  L;  between  Dead 
ttae  b  a  this  pieoa  of  mataL  BO  that  D  ihaU 
•r  ftwv  the  wood  and  to  gat  a  better  oon* 
Tb  thia  thin  pleoe  there  &  a  wlra.  I.  whloh 
ittabattery.    On  the  other  and  of  B  D  there 


[TT253.]— Foalbla  Matal.~Ur.  Haath  omiti 
to  uj  if  the  analysii  i*  to  ba  qualitative  oi  quuiti- 
tatlTa.  Aa  to  lepanting  tha  mataU,  the  operalian 
would  be  mataUnrgical  rather  than  chemical.  As 
tba  binonth  i>  the  onlj  one  of  maob  Talae,  it  oould 
be  recoTared  by  a  ehamical  proceia  which  obold  ba 
need  M  a  method  of  analyna.  Cnuh  into  ■  tolerably 
Boe  powder,  which  place  into  a  poioalain  diih,  add 
pare  nitiic  add,  gently  heat  under  a  drangbt 
ahimney,  croibiDg  with  a  glaaa  rod  tha  lamp*  until 
all  ut^n  ceaaea.  The  tm  niU  beoome  ilatmia 
oxide,  and  remain  ai  a  whita  inaolubla  powder. 
Allow  to  aettle,  than  decant  oi!  tha  clear  •olation. 
SCirr  np  the  onde  of  tin  with  a  mixtara  of  eqoal 
Totamaa  ot  nitric  add  and  watar,  allow  to  wule, 
dacut  the  dear  eolation.  Bepeat  thia  once  or  twice. 
The  iolntion  will  oontain  the  tdamuth  and  lead  aa 


redadng  the  battary  on  tha  mioropbone— that  ia, 
prsauming  yoD  have  more  than  one  oell  on  to  It. 
P.  C.  AuKP. 
[77271.1— Voltmetor.-See  No.  1316,  Vol.  XLI. 
ot  tha  "  E.H.,"  June  6lh,  1890.  Jlr.  Bottone  da- 
icrlbea  a  loltmater.  locraaaa  tha  raainlance,  it  yon 
with  it,  to  meaanre  up  to  £0  Tolla.  Fat  on  moM 
wlie.  Jos.  B.  UoNaxau. 


inld  hare  b 


I  ready 


a  of  gold  9 
ik.  inaaaU 


with  nitale  add,  aHrriog  the  water  briaUy.  Tha 
'  biamnlh  will  amanta  m  a  white  powder,  baac 
nitoate.  Waah  the  powder  with  watar  made  Joet 
add  with  nibrio  add.  The  lead  will  remain  In 
eolation  from  wbidi  it  oaa  be  thrown  down  by 
oarbonate  of  aoda.  I  think  Hr.  Heath  woold  be 
able  to  idl  the  man  to  any  mannlaetnrlng  diemiat 
and  draggiat  who  mahea  bionnth  preparationa.  He 
would  find  the  fomea  from  the  nluic  add  objeotion- 
able.  uroi.. 

[77256.1- Booentrlo  Ohnoka.— The  "  Hedur'a" 
reply  oonlonnda  tha  tiro  ohoaka,  I  think.  Ibbet- 
aon'i  "  Circular  Taming  "  givaa  a  daaodption  of  ~ 

doable  eooantrio  f*-- -■-■  — »  ^'- *-■-  -■-- 

(whidi  ta  only  an ,_ 

cyolaide  in  the  "  Uannal  

nn  IndgnlBcMit  notlee  in  a  jiamphlat  oallad  a 
"Brief  Aoooont  of  Ibbetnn'a  Geogoatiio  Choi^." 
"  TataoM  "  wonld  Bnd  a  good  deal  on  the  aabjaot, 
with  as  iUoitoatiec  of  Holmvflal'a  modem  form  of 
thia  ohock,  In  Sir  Thomaa  Baal«y'(  "  Index  to  tba 
aeoiiMtricChnd:,"aoldl7lIaan.  Holtxapffal,  M, 
Charing-eroaa.  RcniFnB. 

[T7261.]-aUndnlar    SwemnsB.—'nia    chief 


withw  -    .   -  . 

doing  »o,  feed  it  with  rich  m _.  ., 

be  cared,  gather  the  grapea  jait  aa  thay  ai 
to  bant,  and  lat  tham  dpen  oi!  the  vine. 

A.  E.  B. 

[77281.]— Bttuatlon.— To  "  Baijiii."~I  pre- 
■ome  yon  obtain  :  =  y  by  eqaatrng  inatioaal  pait» 
of  the  two  eqaationa  above,  Thia  aaaomea  t^ 
V  ■■  —  f/itM  not  a  perfect  aqnare,  and,  theratoie, 
that  >  ia  Irrational :  bat  a,  b,  e  mi^t  eaaUy  b«- 
ohoaan  ao  that  z,  y,  and  i  are  all  rational,  and' 
therefore  the  eolation  yoa  giva  ia  not  general 

A.  Ft,  G. 

[77281.]— Bdoatton.— The  ratJ*  bi  Ihim  nnM. 
tion  by  "  Brain,"  in  the  iaaaa  o 


ohook;  and  hia  Deomeoio  ohook 
n  adaptatioti  of  tha  ■"*"*■'"-  api> 
Uannal  da  Tonmaai ")  leadvad  a 


cannot  be  made  to  depend  upon  the  aolatioft  of 

quadratic  eqaationa,   bat  nuy   be   obtained  Tift  a. 

biqaadralic  aa  foUowt.    Put  for  brerity  a  for  a*, 

&a.,  whidi  alio  roalua  tha  aolntioa  more  ganaraL 

Tha  aquation  may  be  written  in  the  form— 

{-  *>>  -  y"  -  a  -  2y*  -  d,  ny 

y  -  =  [-«)-  4 

!«  -  C-  I)  y  -  ». 

Thanbwe,   tolTing   by   the  method  giTen   In    C, 

Smith'i  Algehn  (Adrauoad),  p.  166,  we  gat— 


(A) 


-  be 


--J^ 


!(• 


md  pieaa  of  hollow  wood,  containing  tha  puah 
«h  b  kmt  io  place  by  meana  of  ua  iprinv 
rUeh  ia  aerawed  to  C  at  L  and  toBDat  Y. 
re  nmnd  piaoea  of  wood,  in  which  a  piaca  ot 
the  aama  aiza  and  ahape  aa  the  poah,  la  fixed 
wire  geins  from  A  to  kitohan  ball,  and  than 
iKy,  ud  A'  to  bedroom  and  battarf.  Theae 
ran  A  and  A'  beiag  ratom  wiraa,  which 
in  aontact  with  I  will  complete  the  dronit, 
Iw  puah  ia  in  contact  with  A  the  tdtchen 
n  ring,  and  whan  toachiog  A'  the  bediooni 
11  Baasd.  C.  N.  8. 

19.]  — BlMtilalty  of  Hlffh  Voltage.- 
•  Ima  raotntl^  bean  appearing  in  the  £'»- 
Afm*er  wntteo  by  Taala  himaelf.  My 
iMuautlDg  bla  rotaiy  current  moton  haa  run 
ndat  of  the  TT.Q.  liata  without  an  aiplanation 


— XlMtrlolt)'  of  Hlyh  Toltave.— The 


7  foil  uooODt  of  Taala'e  eiperimenia, 
hConraboatUOpagaa.  It"L.r>  takeaan 
tbivA  maltn,  ha  wiU  find  it  worth  the 
■m'  ^  It-  ^>*  axperimenta 
a  the  OM  of  high  TottagO)^"'' 
Mmi  of  great  fiequan^. 


in  tha  ai 


^  XatML-If  T.  Heath  waola 

dto  maltatalow  heat,  hewill 

ha  luHMtlag  ot  aarrlee  to  him;— Tin,  5; 

.   ... — .. .      ,^  ^^  jjj. 


remadiea  are  undoabtedly  Scrotoloao'  and  Canoaroao' 
faeoond  dilation)  with  oompreaaea  or  onctioaa  of 
LintatiGO.  It  ia  rery  aaay  and  very  cheap  to  aae 
thaaa  medidoaa,  and  no  one  need  be  troubled  with 
the  diafigaramenta  whUa  auch  affldeut  remadiea  can 
be  obtained.  J. 

[77259.] — Oarbonio  Aold.  Oaa  firom  lilme- 
Btona.— No  hard  and  faat  degree  ot  tcmperatnre 
can  be  laid  down  aa  that  at  which  heat  coiud  expel 
the  carbonic  add  from  union  in  limeatona  (in 
which  qneriit  would  probably  include  chalk,  &c.), 
■inca  it  would  vary  according  to  the  phyaical 
propertiea  of  tha  limaatone.  Roughly  apeaking,  it 
would  be  abont  300°  to  1,000°  Fahr.  A.  E.  B. 

[77260.]  — Oaloolne.  —  ConnKCTiON. -The  ei- 
preaaion  printed  "  P^  "  ahould  ba  "p' "  —  that 


U.I.C.E. 

[7T'2a2.]— Catarrh.- The  Mattel  remedy  Can- 
ceroBo>  wcold  be  tha  beat  external  remedy  and 
gargle.  Proportion,  20  globulee  to  half  pmt  of 
tepid  water.  Some  may  be  oaad  warm  aa  injectiiMi 
to  tha  ear.  Then  yon  need  internal  treatment  with 
CanceroBo',  second  dilution,  alternated  with  Scroto- 
loao', or,  if  you  are  ot  "  angioitic "  temperament 
(with  florid  complexion,  &c.),  aae  Aogio*  inilCAd  ot 
Scrofoloeo*,  and  apply  bine  electiidt;  to  the  root  of 
the  ear  a  few  timaa  daily.  J. 

[77268.]-  Noleee  ia  Telephone.  —  Thia  ia 
probably  dug  to  a  dafectiTe  form  of  microphone,  or 
elaa  the  micmphone  battery  ia  ' 
microphcnea    are    liable    to    tl 


which,  when  eipanded,  ia— 

J*  -ad'  -  iciP  +  (4>  -  2i»B  +  Sain  -  2*a» 
X  c"jrf  -  {abi  -t-  ae'  -2V^)  mH. 
This  can  be  nlTsd  by  the  method  for  biqaadratjoa 
given  In  hooka  on  the  theory  of  eqaationa ;  or,  if 
abc  are  known  namerically,  by  Homer'a method, 
and  then  suhstitating  for  tf  In  tiie  eqoationB  (A), 
we  obtain  In  all  eight  aetaot  values  for  xyr. 

H.  C.  TotxLonaox. 
[T72SI.] -Problem.— Tha  lolation  ot  the  abnul- 
taneooa  eqaationa,  x'  +  yiao',  j^  +  3t  m  If, 
^  +  zy  m?,  may  be  derived  aa  followi  from  tha 
solntkm  of  aa  elegant  eqoatiDn  of  the  1th  degree  Ia 
one  miabla,  tor  which  •'  A.  Ft.  Q."  muit  conanlt  a 
toeatlae  on  "Theory  of  Eqaationa,"  e.g.,  Tod- 
honter'a  or  Bumaida'a.  Thua  :— 
2(4>-^)-[(lti/-z)-(j  +  *-i,)] 

(yi-i-i)-(n-«J?'-»;-m», 
Bay,  when  I  ■  y  -i- 1  -  x,  £a. 

So2(e'-«')-fm-i»»,  and2(a'-i'>-Mii-nt 


I   thaaa    noiaea,      Tiy 


We  eaaU;  aae  that  wc  have  identically. 


by  the  giran  equations. 

Now,  ;•  -  *('^*')i<^*'A ttam  the  aaaumed  valuea 

of  ».«,«/,(«.'''  *' 


«).fa'*'')<*'  +  g)l 


T  10  [a'Tft''0  +  3p]-4(a'l- «■  +  «•). 
Dividing  by  o,  after  reduction,  we  have 

(i**c)lif*>)      (t'  +  eHa'^")   ,  (a"  t  c)  (*'4  e) 


Thia  ia  an  equation  ot  the  4th  degree  to  determine  ^i. 
Its  eolation  must  be  obtained  from  the  Ttieory  of 
Eqaationa.  Correaponding  to  any  one  at  tha  f  our 
roots  WB  have  values  for  P,  m',  n',  and  conaaquantly 
(oi  I,  in,  N,  and  finally  for  x,  y,  z,  since  m  +  n  =  2(, 
&n.  To  exemplify  the  mrthod,  take  the  oaae  ol 
a<  -  f  1,  »■  -  D,  ^  °  -  1,  in  which  case  tha  hi- 
quadratic  Isreduoadto  j«*— G»*i-  I'D. 

F.L.1LS. 


■NSLISH  HBOHAHia  AHD  WOKLP  OT  Bagmg:    Ho-  1<1«- 


[77261.  J — Bna&tloii. — "  Bnun'i ''  KilBtiiMi  of 
lk»  aqatfkA  o^  hoiit  good  irbes  a,  t,  and  c  mn 
aqaol  to  odi  oUwt :  ba:  thii  ii  tugging  tlw  wlule 
quMboa,  u,  if  HkBf  wen  istaided  to  M  •qoal,  one 
•fBtolVDOldhaTabMOBsadiiutiadof  One.  Tb 
iiiiwliiiii,  u  it  rtlDd*  in  tba  ip^r,  wiO  In  bwnd  in 
TedhaoMl'i  "  Algeln,"  chu>.  XXn.  Ex.  75  ;  bat 
ka  tain*  can  to  maka  tir^  of  the  girai  qniatilin 
•ual,  >■  it  CBDDOt  ba  KilTcd  if  all  thn*  of  the 
MM  qaiBtitiM  «n  diStmt.  'Aa  anairer  sill  ba 
baadat  tba  aid  of  tha  book,  but  it  ii  ntber  u 


"■&' 


I  ha««  kci>t  fiwM  bird*  in  ■  laiga  oatrida  aTiaiT  fa 
aaar  jcan,  asd  find  tb^  ts7  baidj  and  pnlifle 
brtihialdtfcarmafcatfMntapart  uy  tiaa,  it  i 

Ci 


onit**  rtaauB  il  v 
B«yh^]KB  toba  a 


[773ll.i-B 

a  mntin—'  ■tliiii  in  tt 

^  dow  ol  b(^i^. 

;7T311-]— 


^ Cbarva   Accamn- 

'AJtliossh  it  il  pafrctlj  powbla  to  cturea 

.._.    _™ . —  MOTidadthaihli 

■aot  tba  tnAaa 
MCtkuattfai 


Ursa  ca 

--1atka«<._ 


la  coIbi«d  tnrlla,  0t»  dova  aiott  unaOj 

ftaa  a  pigeoo,  witfa  a  black  odlai,  which  gsca  paitli 
iD^idUH  ntrVi  ThoB  jaatlT  IttUa  diTM  caaiuil 
bailiiOiil  ailb  Ibiii  liliiilj  liiajaf  ■■,  ■ilbii  ili 


iriaaid  boa  elftmtj.  tha;  «ilb«r  gat  loa 
tatOj  caa^t  by  aoma  paaa^bf .    I  aara  knows  ■> 
!■!  Ill  a^  1 1 1  aooia  eoUand  toitlaa  wsaalknnc 
thKtibs^qviUin  tbacoanbr,  asd  tb<7tBaka| 


Tr  ii 


■laetric  U^tiDjT.— To  ICa.  Aiuc 
ua  ■  diitribnting  board,  ai 
Li  thii  jvareati  hanae  ■ 


ditidaapthem 

F.  C.  AiJ-BOP. 
[7T288/— Water   DallTory.— Tha  qnantilT  c 
— •—  -•---  1  lain,  Vf  <■»  <Wi»er  ii,  of  toniw 
1  tka  powar  apfdiad :  tat  tha  powt 
w  tha  frictioa  of  the  wrnlo  in  tb 
to  tba  cube  of  tb 
a,  or,  in  otbar  woidi 


mpauiad  bj-  haaTj  qaifcing,  aod  thii 
ar  kat    The  baaTis  the  cmrHit,  tba 
mv  ""fc— <  ia  tba  parting-  S.  BormsB. 

[77295.1— DiniAiiBloiia  tor  )liL.  Spark  Ooll-— 
>  Kb.  boTKiiE.— Length  of  irao  tnndla,  Tlia. 
imatar,  tin.  icbai^aaabatwaanhaadaal  boMin, 
s. ;  hHd*.  Sin-  diam.,  lin.  thick.  Fdmmij  win 
ro  laraa  Xo.  il  dk-ecnved  ec^ipa:  wnadary 
b.  Xo.  40  wlk-ooncad  ec^pei;  cDiidanaar,  oi 
aat*  tintoO,  iattriaaTsd  with  pum&s  paper  -.  ur 
tintoila.  Gin.  br  tin. ;  oootact-bnakv  haimaw 
D.  diaoi-,  i'm.  kng;  eon  ahonld  prajaet  abow 
n.  to  lin.  at  ciapper  aid.  S.  Bc7r'.t>^cs. 

.'<— Arcl«iniia.— ToUb-Bottoie.— Toi 
So.  12  for  tha  aecia*  and  Ko.  30  fv  tb 
bat  thii  latter  wiU 


lonp'a  book :  oso, 
aAwQOd  and  Sob, 
Plymoolb. 

[773iy 

"iX   dKrald  1 
flw  tanp)e*,'e^ftn  of  forBtiaad,  mamm 
.  thraat,  and  to  sua  cd  naek:  alao  iiwaaraii| 
d^^  and  thTacJ-  of  tba  feet.    UOki 
PEffiMBtTa  amine  id  SaaL>  altaniaMj  <ril 
thatiafOCBi '-* 


Uteelaebidto"!* 
-      -I  ba  Si 


I  caBBot  do  nncb  bettaa  Ihan  ■ 

At  tha  qunat  gda  Soa.  3S-9  af  tha  Honao 
Buoa  pampUeta  Inn    Bale    a»d   Sooi^JU 

DMaati  ol  Woeaan,"  la-  6d.  (oJRaa  «*  li 
ibiH«aatc  fTtrU,  12,  Warwiek-Une,  K^-hkl 
lodwiwk;  "Uarii'a  EpitooM,"  5a.  (I*Ai 
L  Panl>a-cbiinfa7aid.  E-Cf.},  ii  atiU  battar.  0t4 
iAbmI  ad«aatioD,  Ua  meani  of  peaaamag  bWH 


pipa  iacnaaee  ii 

MDO^  of  tba  wato  iatha  pipe,  oi 

to  tte  cobe  of  the  qnantitr  of  wil( 

ttat  if  a  pMt  diaidiaige  u  leqaiiad  tbaia  i*  (la 

loabr  fneBon-  aad  it  would  than  be  newary  t 

we  a  pne  of  gnatar  diametv.    With  tha  dal 

fjTCB  ia  Uia  qpatj  there  ii  no  fiaat  loaa  hj  tt 

'*'**»»  of  lbs  water,  M  (be  Taloatj  in  tba  pipe 

imtf  i-i  Ifnttal  faat  in  a  aeand.    BanloDe  giree  tb 

IbiBala  tbi  tba  fiictiOB/u'3    — ,  where  r  ii  tl 

nfccitf  m  (eel  per  Moood,  S  ie  Um  ionar  mrfaca  i 
pme  ia  eootaet  with  tba  watar,  k-  ia  the  waigU  of 
eaWe  toot  of  water,  My  e2*lib.,  and/laaeo-etHaai 
of  bietini  tor  inn  puia  —  -O06:  v  mar  be  tafcon  i 
32.  Tba  leaolt  ol  woikiae  ont  tl^  barmola  will  1 
tha  bietian  in  pOBndi.  Now  if  wa  mnlliplr  tl 
taction  by  tba  nk>dty,  we  get  the  worit  dcnie 
fcot-poenda  par  aeeoad :  the  r-  in  the  tonaol 
tbansorn,  beciRnee  r'.  lim,  aa  a  hona-powai 
SS.OOOIb.  laiaed  one  foot  high  in  raia  minnta,  ' 
-SSUbL    one    toot    in    a    aacond,    the    horte-paw 

H.P.  -    /"Se 

8  ia  absDt  567M.ft. :  taking  cat-l'v,  it  wiUbafoni 
that  the  H.P.  uadyaboDt-6ol  a  bona-powar  t 
tbat  TclccLty:  N'ow  tct  oi  tea  wbit  H.P.  ia  reqoir 
la  laiv  the  water  (without  tiictian)  180ft  lugh 
thaiata  ot  i,3O0  gailoai  a  mionta:  a  gallon 
waler  waighi  abont  lulb.,  thfrefoce  13,000tb.  ia> 
ISOft.  giTaa  l,M0,000ft.-Ib.  per  minnta;  th 
diTided  by  33,0001b.,  girae  70-9  ai  the  bona-pow 
leqoired.  To  thii  ia  to  be  added  Oie  -6  of  •  H. 
caaaad  by  Inetuo,  oakioa  7I-5H.F.  Tten  tlu 
ia  tba  tnctiai  of  the  mK^incar  itaaU,  for  wbi 
•bont  a  qoaiter  oi  a  fifth  of  the  wbcda  powo 
oeaally  added,  io  that  tha  indicatad  hone-powar 
the  engine  ought  to  ahow  Inim  Ha  to  90H^.  0 
«t  entioaily  I  ban  made  ■  nmpla  formula  (nn 
Tonr  data  to  tonn  the  caeffiomta),  whiiA  giTaa  t 
noraa  power  raqoind  for  niwng  the  water  a 
orerooming  frietton  for  any  diartmse  that  may 
&ned,  it  ii— H  J,  =  00006  G  +  a  j  G.  Wtti 
<j  ii  the  nnmbv  of  galloni  diKhaiged  in  oni  net 
— in  thaprsBBnt  eaae  G  ii  21  6  :  by  nibatituting  t 
valna  ot  G,  tha  bone-pawer  oomu  to  about  I 
aame  ai  wa  bare  found  ebora.  Ffom  thia  fonai 
it  will  ba  aaaa  that  the  horaa-powei  re^nired  fai 
Tery  great  diicharge  would  be  greatly  incnaaad 
tiia  fnetion  of  the  water  in  tha  pipe. 

Bath.  M.LC.E 

[772Sl.l-IUeeiicee.— To  Mb.   Botiosb.— 1 


S.  BOTTOXI 

[77291  .]--ARnat ore    to    Obajrga    Acmui 
latMa. — Though  i-  il  juit  poasble  to  charge  w 

rge  either  aa  quickly 
r  a  ring,  th>  E  H.F.  i 


lak  it  in  hot  paial&n  wax,  aat  the  contact -breaki 
I  ilow  u  poHibla,  and  work  il  with  four  —  "- 
edanche  celli,   yon  may  gat  a  ipark  ilui 
mg,  Jolt  anongfa  to  U^t  a  gaa-jat. 


It  (il 
B.  C.  Bonx. 
[77300.'-ColL— Except  at  tbe  conta< 
oo  will  not  be  able  to  get  anytbin|  bat 
f  ipeika  fnm  a  medical  coil,  and  if  yon  i 


Etbreake 


I  with  it  (which  il 
illan  ot  tbe  oontact  hi 


oouacted  with  the  tw 


er),joi 


wiU  be  abaorbad  by  tl 


Medloal  Ooll.— Praniming  that  jc 
1  you  njltioeter  ia  aaiiee  withthecot 


eally  placed  ^ 

t  ii  not  aurpriang  that  ;o 
aaulL  Tha  naiatanne  of  a 
00  TolU  il  at  leaat  5,000  oh 


[rt  a  current  of  more  than  one-fiftiath  ( 
hroogb  the  ocO.  It  teqnirea  at  leaat 
roik  the  coil  daaaibad  br  <""  i"  **  ^ 

Jut  beiidea  tbii,  yool  coQ  ia  defectiTe, .__ 

be  core  ibonld  be  made  of  tha  nfuat  anneali 
nm-wiie  proeoiabla,  and  not  itad  at  all.    I  a 


[T7305.I-^QnuiilbtlieT*B  Clock.— It  ii  tc 
lifficnlt  to  my  what  ia  the  matter  wilb  the  cloc 
[t  may  be  caoaed  by  ao  many  different  fanlta.  E 
eciBTa  diaka  of  prniti  in  bolce  ii  one,  worn  palk 
ia  another.  It  need*  an  induction  to  find  ont  t 
Tbe  fact  that  theie  docka  wc 


to  the  Btoea  ot  tbinn,  acoounta  for  tha  at 
faiiationi  mat  with.  In  the  back  Tohunei  of  t 
H-yAcgKal  JoHTttat  Vtkvn  ii  a  great  deal  ot  iatc 
Diation  about  old  docka.  The  oldnt  I  bare  b 
thmagh  my  handi  baTe  had  loeking-plale  atriki 
mechanism.  F.'J.  G. 

[77308.] -Battery  Power— Tba  E.&I.F.  a 
interns]  reaiitaiioe  o(  a  quart  Bonaen  may  be  tah 
ai  1  SI  Tolt  and  -26  ohm  leapectiTely.  On  ahi 
drenit  this  woold  mean  a  eunent  ot  7'^-  ampc: 
-  II  watt*:  1  watt  -  11 -21ft.lb.  per  minnta: 
watU  -  619  36ft.tb.  B.  C.  BOTLE 

[77303.] -Ba.tterT  Power.  —  If  litUe  or 
reeiatanca  wen  placed  in  dicuit,  ao  that  we  hi 
oniy  to  reckon  with  the  internal  raaiitauca  ol  I 
bitteiy.  it  would  gire  about  20  amprre*  ai  1-9  vi 
This  i*  equal  to  3S  watti,  ir  about  1-lP  ol  H.P., 
aboct  I,'3-2ltlb.  But  thii  would  lait  long  w 
inch  a  drain  on  the  battery.  S.  Bottosz. 


,  _.  the  life  and  wailb^ 
progeny.  Thii  alone  ihoald  lail  I 
„.  .or  £e  demeotary  recognitica  «<  fe 
ot  diandered  hulth,  and  tfaeksraMP 
whereby  lo  remedy  tha  — 
1  iti  tanwat  amgee.  The  Lidxbi  Dorxna. 
[77313.]— TolewMipe.—Thamethodofi  iiiiiik| 
he  powK  of  eyefMoa  bai  bear  frcquaitty  il 
cribed  in  tha  E.sglish  Mechanic.  Foeai  ■ 
glocope  on  a  distant  object :  then  turn  it  ql 
he  aky,  and  oo  plidng  the  eve  about  a  toot  fcd 
be  ejroace,  «  -naU  bright  dnrla  will  ba  ■■ 
Irniuie  the  diameter  of  thii  circle  iccsiataty,  m 
lindethe  diameter  of  the  object-glaa  or  i^uBda 
n  the  diametv  of  thii  cirde— the  qootia^  >  ft 
oanitrina  powa  of  the  teleacope  with  thatqi 


,^  which  I  hai*  Hj 
w  ol  a  «nall  taleeeope,*! 
u  eogniTBd  anle  £ied  in  the  tocu  of  tha  ^e-ia 
rina  more  aoinnte  raadti  than  any  oths  vnap 
nent.  A  Uin.  reflector,  if  perfect,  wiD  tat 
»wsi  ep  to'  loO  diametm  on  anitaUe  ebjadiM 
n  auiUhle  weather  :  bnt  the  powart  moM  iMl 
-mployed  wiU  ba  from  30  to  200  dmartn.  I 
aroJBCting  the  wn'i  image  on  cardboard,  ■ 
wiadaw  Aionld  ba  darkened,  and  tha  tabaal» 
^daaocna  aUowed  to  project  tfarongh  a  waaNI 
Diack  olioo.  A  ^eat  ot  white  eardboaid  a  M 
KBtad  oDDomta  tha  eyniaoe  at  a  diiteawxi  !■ 
r^^tSo  by  mSTSTtt-  Waaoopetala* 
AiftiBg  thaByepie«,theaan'aimagem*ar  keBI 
„  a  *«i*t.  Aerplj-definad  otda  (m  IbaiJ 
board,  llhon  ia  a  difficulty  m  nmng  a  NeWiM 
i^ledor  in  thia  way.  a*  the  eyepaoa  a  BaiM 
trant  ot  tha  tube,  and  it  ii  moel  aonnm^ttoia 
the  tijiacope  with  the  eyepiece  d-jw»ed  DpnM. 
Gat^iMd.  A.  WoOLSET  BUdUKiX,  lUk 
r77311.1— AccnmulatoT.- Tea,  batworfdii 
bably  buckle  the  platei.  Battw  n»  onlytl 
lempi  in  parallel.  When  charged  fully,  J0«  «* 
jet  abont  36  empire  hoara  torn  awh^a  «»L^^^ 

[77314.1  — Aeonmulator.  -Jon    <*»   J^ 

current  thnnigb  ««,  or  mn  a>,  '«»'^"^!?5 
Cqiadty  11  ampera-boora.  B-  L.  KOna 

177317  1 InaolaUem    (or    Kotor     Wli* 

DJ...  thi  fcM-«aBn**  oorea  aadtha  w<»^m» 
euatnlly  atter  with  b^e  •'»><""«  I»P% 
^ooiiSaaedin  my  botto,  "neDjna-o^ 
Made  "  and  "  Mototi."    Do  not  piMia  aoy  «■ 


m  batwear  the  layaraof  wire,ai  thu  inmjtalt 
rtanoe  trcmtha  coim,  aad  jmatly  ">f>^>^ 
ecta:  bot attar wiadii»J loak  in  malted paM* 

S.  Bontoa 


wax.    Thia  ii  the  bert  ot 


nnder  the  influtno*  oi  the  earth'a_  

-        londor  ttie  inflaanoa  ot  the  bar-maa 
1  aermi  A«anee,  and  enaparlag  that 


d  eompaifag  that 
(aaUsaotedfiiM 


ENSUBH  KEOHARIO  AND  WOSLD  01  SOUNOX:  No.  HIS. 


aao ENQUBH  ItEOHANIO  AND  WOBLD  OF  BOOENOB:    Wo-  UlS. Mat  a 

thlDgthat  ba  looki  at,  I  believs  tlut  Uia  object-  Add  walar.    Thuutoione  doM;  Init  tbsM  medi-  at  a totsKopa,  thainatauad  kmIi  it ob 

glaa  ii  a  bad  ona.    Taniu  u  a  yer;  leTera  trial  foe  dues  are  loiTaring.    For  1117  own  part,  I  prafer  tha  uiuible  diic*  ara  ibown ;  but  m  tbe  cal 

•a  obiactiTe,  owing  to  il«  gxtiema  biillianoa,  aod  meobamcal  prooen  givso  abore.    Fenevare  for  a  or  moon,  orotheiobjaat  wboHiiiBiaai 

an  obJaot-Blau  that  will  ihow  thit  pUnet  oleail;  montb,  andbj  tbat  Uma  anaw  outar  aDrtaoa  ot  tba  knawn,  a  mmOar  aagniSoatiOD  nmp 

Slit  now  mmt  ba  »d  aitra  good  ona ;  SC  dlametan  akin  (the  epidermit)  will  ba  formed.    Tika  long  bring  Uw  object  naarar,  whklk  u  tM 

rather  high   for  a   glaaa   intended  tor  a  land  walka,   end   netat  well,   and  yon  will  find  great  ume  thing  nndec  anlthat  name,  M  < 

talaaeope,  thongh  thii   power   ia  probably   over-  relief,  if  not  Bpertsctonre.  Id  a  nmilar  way  manj  penon*  will 

■tated.    The  MOond  pair  of  lenui  in  tba  teneitrial       Agir-vUla,  Truro.  C.  Buekit.  man  at  30  fardi  diitanoe  looki  joat 

ejrapteoaiefor  tbe  pnrpon  of  eracting  the  image.  another  of  mmiUT  dze  at  10  yarde,  not 

Gateehead.       A.  Wqouet  Bl4CKi.ock,  M.D.  [77M7J— Sotatiea  ami  Bhenmatlam— Per-  hat  that  in  the  flnt  eaae  the  muk'a  an 

vjTW>-\    T-i.^vn-.   n_         >.i  Tiri.         t  •ouallT,  r  have  reaeon  to  know  that  a  pUetar  made  ig  only  aboot  one-third,  and  hiaimaf 

iniS^^J-^«*t^f  ),»;?;       n^Cj^l.'E  °*  «>"•<»?  'P^il  ""  """■  ""^1  "»|i««>*  b"-"  in  therattoa  of  the  ere  only  one-idna 

!^  ™t.^.?^     ^     ^1,     *i         '""t^'-'"'^"  paper,  ^a  irom  daring  the  njg^t  <A  the  eeat  Of  the  latter.     If  "  Stnient  -  iriU  bear   i 

K.^    t^™^    '''r"""  '.'•™  ^LP'"*  !^i*°^  S£-^i.a.,  tha  Moram~not  e-oeflding  three  oon-  whan  he  n««  a  power  of  60,  Jupiter  n 

I^««iir?      *  '        "''*  taqmred,  or  before  J^tivenLht.,  «^  lite  adiarm  wh.rSmadidnae-  ooo»derably  laiSer  than  tl^a  fnU  moo 

oonTartttionP  Mici.  ,„  8™rt£oiaof  homtsopathyl-hadfailed.  Why  naked  aye,  and  it  when  neit  he  toraa 

[77343.1— Diaoolourad   Kirror.—  "  Aniioui  "  luch  ooratiTe  reaulte  folio  r  ie  rather  problamatical;  to  the  moon  he  will  obaeire  with  Ixri 

mnit  lend  hia  mirmr  (o  a  proteaeional  lilverar.    A  but  on  raf erenoe  to  Hahnemann' a  grand  work  on  ■odoompiTe  thetwo  objeotipraaaotad 

large  plalo-glasa  mirror  8  by   6—1   luppoie  Ihli  "Chronio  Diaaaati,"  poiauium  (either  ai  hydrate,  he  cannot  tail  to  realiee  iti  magnlfjin| 

meani  Bit.  by  6ft.— ii  too  much  tor  an  amateur  to  ctibonate,  or  nitrate)  probably  !•  the  therapentie 

undertake.  agent,    alChongb,  whathar  made  with  fiah-oil  or        tttiah  1     T>i,n*r,  wtKmo^vnhv  — I 

Gateehead.        A.  Woouir  Biaokloci,  M.D.  animal-oil,  oaSi  would  bare  a  medicinal  action  in-  o^.F^fLlZ^^m^^^rM^io 

t773«.]-Hy.iena.-Why   .hould   jon-or,  ^TS'^'^J?^ '  CT^ITS^ i^S^*^t^^^  pn'^'^Z'":^  ^Zl^t  ^U^iy. 

rather,  yonronole-go  >UGh  a  fonndabont  way  t^  ^^S^t    It^JSTl^J^^f^^,^^^^  *.  Gharten  Whita  on  thia  inbieet,  m 

gatwil?    There  h^  bean  an  interference  with'the  ?^  „V  J^T^?5  J^^IL  ,Ll      iSS?^-  ""t  b*"  »  l***^  P^-     "7°^" 

natural  ooune  of  thing.,  andthere  d>ouldba  adireot  "5™.  ,'l*„r'iT"?  ^^^^r^^Ji^K^l  »!«.  ■^»«  •««'».  "d  I  wiU  gira  ] 

medynaedtopntitright.    You  require  lotion,  of  ^''°°^' ?  **"  "Si!;***;;  T^??^  ^^  TO  ?ot  murt  not  oae  the  len.  on  tlw  « 

nladoo,  and  ^tment  interndly   with  Sorof.'  ,*?  "^i^S.^r.^'^^'Jjll,?™  S^^'^S!^™  "^y  »"  the  ayepiec.  <»,.  the  miurea. 


[Ijnlatloo   and  treatmant  internally   with  Sorof.'  ^"V™"^Jl.'JiTLrZt~!ZlCi,^\Snv"lyA^J^  "•■7  >«•  **«  ayepieco  on  the  mia 

•ltaraatafywithCana.'(orAnglo.>iit.adolSorof.'  '^•/.i^t^.'^^^f J^'Si^lil'^  nuiy  workan  do  not.    ObJeotiTai  . 

;»          inapiathoricubiect).             J.  ::^  ^^  ^j^.^:^' CTo^r^^.^^^  'sn'sr'-,^^"thi  S 

fl                                 t77344.]-HyBtonB.-Tou  My  your  friend  baaa  tatjngliar  dalirary,  both  ai  to  iti  dumlion  and  Ite  „ Jf?S7?  ^^'IS  "'^  FJ^bSi^b, 

good  appetite,  and  yon  think  th.t  a  partimlar  diet  agony :  for  both  11^  prored  undeniable  facU.  "  *9^,  J?  8*™  •"'  *  *''*'  '"%* 

would  core  the  wound  in  hii  leg  oauaed  by  a  bum.           '                            Thb  Ltobzy  DnrEBBsa.  ™^  "  i*"-  *' 

Not  ao  ;  if  he  eate  moderately  and  dieeeta  all  that  rTT4«> -1      i».-4._    ^i_-_«-t.. 

be  eate.  then  the  food  he  lik«  bert  wUl  be  the  bert       t77350.]-PlatineI>ynamo.-ToMB.  BoiTOirt.  . jMr*J.";iS^ " 2?"'S!*^;^ 

tor  him.    There  ia  more  to  be  Mid  about  what  ha  -tremiifiig  that  your  aolid  armature  wiU   heat  "?,Sl^  ^^^^  ^^  |.™"^^S^ 

drinka;  aToid  malt  and  .pirituoua  liquor,,  and  be  turionily,  you  willluiTeto  pot  .bout  lib.  No.  !6  on  JS^'!!?!3^S^?!?lSi  S^l.  l^ 

aparing  with  tea  or  ooffae.  tha  armlt^,  and  41b.  No.  IS  on  the  field.,  oon-  ^^^'  ^  ^?"™^     tS 

Plymouth.                                                  B.So.  neotad  in  dinnt,  to  get  any  remit  worth  ipiaking  o*  Sf^BiSLi«mavt»^idor  n^ 

[7731fi.]  -  Slemenn     Dynamo.  -  To     Mil  "  •  P^"' If-^  ~  7„^  » -"r^*^^^^^ 

B0TOiin;.-Fiold-magnota6in.  high,  Jia.  thick,  On.  g"  minnta  rtrfionia  g,Te  9  at  10  am^reartfoiir  or  ^^  ^^^  ^^  ^^^  ^^^^^^  in*oid»t  1 

wide.    Armature  llfD.  diam.,  4in.   long,  wound  ""  ^"*  P™""^-                             »■  i*OTroJra.  oartain  ilza  of  Image,  than  whan  tha 

with   601.   of  No.  26  ulkoovared   wire.     Field-       [773Sl.]~Soreneas   from   Oyola   Bldlns.  —  i.  uaed   alone.    In  eithsr  cue  all   Ii 

magnatawonnd  with  31b.  of  the  umo  wire.    CoDDCct  Bathe  with  warm  walar  and  apply  lino  ointment  prevented   from  reaching   the    graai 

in  ihunt  with  bnuhea.                        S.  Boiroys.  (obtainable  at  any  ohamirt'a).    Tliii  will  give  relief  wnaitiTa-pIate,  except    what  puaaa 

[77346.1-1100  p.  Uanoheater  Dynamo.— To  until  .kin  i»  aoomtomed  to  the  friction  and  preaaure.  objeet  and  objectglMl.    Objeot-glawa 

lU.    B0TKMB.-Armatura   4Jin.    diameter.   Sin.                                                                   MotlCB.  according  to  thric  power :  a  Im.   oT 

deep,  wound  with  3tlb.  No.  aOwim;  fleU-m^'at       [7735>.]-TeIeaoopa— '■Student  "  .honld  look  S?i?u^fo*!^Tto  ^le^lSi  ^d  alln 

coraa  (wrought  iron!   21m.    diameter,  6m.  long,  »t  the  moJm  with  one  eye  at  the  tale.oope,  and  the  »  e^nal  to  a  im.  «ngle  lan.,  ana  a  jm 

wound  Witt  121b.  No.  :iO  wiia,  oonneoted  up  m  otheropen,  and  with  a  litUa  management  be  can  oV^J.^^        A   Wooibbt  Btim 

Bhunt  with  bnuhei ;  yoke.  15in.  long.  Sin.  wide,liB.  ^  bottimm.  at  once-the  real^Son  auperpo^jd  ««w^"*^       ■*■  Woombt  Hi.icii 

1?'*V3?''*"'^°5'*1°?"5'?'''^;°!*'*¥'"^T,'^'  on  tha  taleaoopic  one-he  wiU  then  .ee  how  much  [77368.1  -  Photo  -  KioroKraphy. 

tewhich«»myad.ert.in8aIeColum8.    Fullm-  larger  tha  telioopio  image  i.  than  the  other.    Toe  Uiouldnit  bfiiadon  U^cSS,  M 

?'*°*'°"Ti"^^°'J'°8d»wmgmm^  book,  "The  ,n^»rance    mentioned"  b»     "Student"    i.    an  SSweirieae  be  uaad^  oTSoi™ 

Dynwno:  How  Made  and  HowTJaad?'  iili^™  dependent  upon  the  limited  fl^  of  the  SiSi^^maLirSat  thrfMuaO* 

8.  BOPTOHE.  ideaoope.   ,         .    ,.,              ^                  „  ^  dinanoe  batwewi  tbe  lane  and  tho  0 

[77347. ]-Bctatlon    and   Kheumatlam.-Ttie       G).te.head.       A.  Woolbiy  Blacxlock,  M.D.  Qq  „ot  aommeniia  with  ineb  a  high 


[77347. ]-Bctatlon    and   Kheumatlam.-Ttie       u.tewieaa.       &.  n  oolbiy  ducxlock,  u.u.  Qq  „ot  aommenna  with  ineb  a  high  n 

only  other  effectiie  remedy  I  know  (aeeiDg  you       [77352  l—Teleaoope.— Next    time   "Student"  but  with  a  lin.,  and  pnctiaagradnally 

cannot  afford  tha  electro -UieiapentiD  tieatmentj  i.  uKmiaea  the  moon  with  hi.  teleaoopa,  it  ha  will  immerrion.    I  h^e  your  miotoaoopo-ti 

manage.    Oat  aomebody  to  "knead "and  rub  your  ^„p  both  eyee   open   he  will  aaa  Oia  magniBed  on  ita  pirot  until  it  MMhea  a  horiwi 

fledi  where  painful,  (or  half  an  hour  a  day.    Com-  unue  projactad  in   tbe  Aj,  which   will  appear  and  that  your  eamam  baa  a  long  aztea 

bine  this  with  cuetul  living,  and  no  doubt  you  will  luger  than  tbe  apparent  ei»  of  the  moon,  in  tha  Beudea  thii,  you  require  an  ordinal] 

berelieved.  ume ratio  aa  tbe  magnifying  pown  of  the  telaeoope  denur      and    a    powerful    lamp   I 

Plymouth.                                                  B.Sc.  is  to  the  naked  eye.    Suppoae  tba  teleaoope  mag-  "  Varitaa"  witha  looking-Rlaia  h^n* 

[77347.1— Sciatica  and  aheniuKtlam.-I  can  niflea  40  diametera,  the  projeoted  im.ga  will  appear  will   suit    v«t   well).      The   flrrt    I 

oonfldantlv  reoommond  the  oueriat  to  uae  the  fol-  40  timea  larger  than  the  moon  doea  to  the  naked  ia  to  arrange  that  the  onntiral  line  of  ja 

lo»ing;-Taka  a  pie«  of  taick  naw  flannel,  and  eye.    I  can  aaaure '■  Student "  that  he  wiU  And  hia  Mope.  oondenaer,  and  hght  aU  mak* 

tack  it  inaide  tha  trouaer.  round  tha  band,  having  teleaoope  a  true  and  boneat  friend   one  that  will  homonUI  Ime.  Jom  the  cainara.  and  n 

^erioujy  doatod  it  with,  dry  muatard  and  weH  never  deceive  him.    It  will  magnify  all  objecta  to  putting  the  ay™oo  rad  toto  the  tan 

rubbed  the  muitard  into  the  fibres.     Erarv  night  the  aame  extent,  providing   the  eyepieoa  remain  the  camera,  amd  lUUng  the  ]unOWB 

MOint  the  hollow  of  jour  back  with  hartahiin  Sid  unohHiged.                         CumBRLiira  Laddib.  with  a  bUck  olott  (before  thi^hoiw 

oy,andrubitinunUi,outire,o«r.eU.                             [77352.]-T.l..ooi,.-"  Student  ■•  doe.  Ind«d  g^^  ^t'ttT^t^lS'X 

[773471-80lati«andBhaum.tl.m.--Sc^;u.  =,'th?'^""eS',''but^^a''..^  ^1  ^n'  ^rS^o^/aTve^rn^edT 

lo^  ointilient  ia  the  beat  application  for  rbenmatiam.  Bulla  fie  quitS  nire  ^t  be  doea  not  over-eatima  te  ^"^^  l^^'  tte   ^^^    T 

U  it  ia  in  the  mnarlaa,  and  "graan  electricity "  it  in  the  apparent  nie.  of  the  two  latter  when  he  viewa  ^a  &«  moat  difficult  part  of  the  woi 

thejointa.     Scrof.',  eeoond  dilution,  intamally,  for  them  with  thenaked  eye  P    It  would  ba  interwting  _;ih  ■  inwnnwi.r  uid  van  will  mt  int 

rhaumatiun    «id    aciatica.     For  aoiatica,    uae  red  to  know  how  muiy  iaohcin  diamatarthafnU  moon  ,!I'"AlSrjSZd'to  nfiSSmoffin  tt 

electricity  alternately   with  yellow  to  the  ucral  (or  the  nm,  for  the  matter  of  that)  appeaia  to  him  !„.  ot^J^J^aSe  pDiUar' Ko»d'. " 

nerve*  and   hallow  of   the  foot.    In  very  severe  to  ba.    I  have  aakad  the  qneation  of   aoora.  of  „„- .»  tv,  adentaf^The  obIt  way 

oaaee,  the  hypodeimic  mitction  of  white  electricity  people,  and  have  received  all   Hirt.  of  an.wer., „.  ..«.u_i_!.  1^  <s«nt(«  •»,!  >nm 

.1   iSm,   p,W     ■■iioltli."   p.Oml.   nquli  J^iJinV  Irem  "  .»o»l  «..  i.d.«"  «p  lo  ■' .  jood  EKTrffi^ ifi."^^         ' 

Anglo' iatouBll;,  with  b.tlii  and  compruu.  ol  .is  tMt."    Whui  I  hate  demoD.tnt.d  to  th«Dth.t  pjli^Q^  ^^^  ^^ 

An|iio*.  J.  it  appaara  DO  )arara  tbao  aUucopwinj  piamheldat  J^      '  

riTfuTi    a~i..i~.    --a    bi .1 -n,.  a  .hatanoe  of  atoot  Bin.  Jrom  Iha  aja,  tl»y  ha-a  [77362.1— OaariaB  Oyola,— Withoi 

■,2SS5  ..S.  V  tSa  ?£,TS  a  Srii^i  -alkad...,  looiia.aail  H.,  wold  io^imo,.  aiobia.  It  i.  ImpoaailU.  to  ,1™  .allalU 

tSbSwS  iSttSJJ  tii^Sa.™^   qS  tnutlli.i.ana.01  ight.    Noi,  aait  Ml  mooa,  a  oyolW  ol  .a.17  ja«a'  P^oBoa,  I  w 

r^fT^^l^.L^  -7/T„S^    .l?i-Ti"  .t™-  let  "  Stndant "  oaraldllj  tootia  Lia  talaacopa  UKuI  tha  addition  of  aomo  on.  of  Ui.   to 

LJ?t»:™m.».^J^.f.  IS  r™l™     te;  it,  and.  u  lio  Awa  it'lhiooBh  Iha  t.laaS».TS  apaad  laarin.  il  t>>  aonalinolion  nl 

S;.l^Er^»S?otH;£lnn^iZw£r.IS  iJnialliwbi.othar.iatoo^.    H.  alio.lStl.«i  Jill  .fnill  of  Ihll     Han  an  aap_i 

™!^v^       .r              i?t,'^S^™;J^«^  aoohianakadaronoonlnipoidupontiaioiagaof  Iron.  £3  to   *6.  htlt  ai.  aroU  iroith 


2'it'li3'do"Vb.'7,S§orSll°3ilSi;tt;    l5'lKr5SSSffirf"lh-.-ii^rf5a5^1    p,.i^t:a»  alaot*-  ...U  I.  no.0. 

L°ffJ?!i,rs'r3s  ■iS  rrsaSrat-sss-d-fJ-air,""  -^ "  -'  ad^'iZ'»inrs.*ffirsar£, 


M  a  fraa   parfaaioe  enable*  tham  to  oorraot  lr.t  impreaalon.. 


J  habit  of  form  • 


Oatcahead.        A.  Woolski  Bluxl 


aatimatee  ot  tha  aiea  of  objecti  with       "—..—.. 

^, _,  _. .._ re  familiar,  which  we  find  it  difficult  to       [77303.]- Keromr— Expoaow  t 

it  hurt.     Ijve  aa  much  a*  yon  can  on  f  arinaoeoua   reconcile  with  the  faot  of  their  preacoting  different   flu   diah  wiU   eanaa   the   lead   eoi 


'hich  we  are  fa 


^''"^  Wd  f  ffgatablea.  If  yon  muat  have  medidna,  angular  dimanaiona  whcm  view^  under  different  mercnry  to  oxidlaa,  and  the  film  foe 
lake  tiaet_  ""'•  Mlohid,  10  to  IS  minima;  potaa.  dMwnataniM.  In  tha  cam  ot  the  planet*,  when  a  bnuhedoSi  intUawsy  laadmty  d«i« 
w^^to^  grain*;  nag.  oaib.  pond.,  10  gralnt.   oooMdanUe magnifying poww i* iVPU«d '^ mouw   mvaiuy. 


ENGLISH  KBOHANIO  AND  WOBLD  OF  80IEIV0B:    Ho.  1418  M^t  87,  1881 


ENQLI8H  IdOHAiaO  AND  WOUU)  01  SOmNOZ:  Ko.  I<19. 


1  3,   IBM. 


ENGLISH  ICEOHANIO  AND  WOBLD  07  BOEENOB:   No.  1419. 


«95 


M  form  complete.  In  ontwan 
ncQ  it  Terr  much  resemblea  a  gaa 
but  its  method  of  working  ia  different 
line  ifl  fitted  Tith  an  air-pamp  a&i 
ip,  by  which  Utter  a  small  quantit' 
)  drami  from  the  reaerroir  at  eaci 
It  ia  then  mixed  with  air  unde. 
9,  rapoiised,  aud  drawn  into  thi 
*,  wh^  it  is  ignited  by  a.  spark  froc 
ric  battery.  The  contacts  are  on  thi 
mI,  and  when  cloaed  oomplete  thi 
'  circuit  of  an  induction  coil  and  one 
iromate  battery,  thnii  cansing  a  seriei 
[s  to  take  place  between  the  ends  o 
indary,  which  are  inclosed  inside  thi 
:.  To  start  the  engine  it  is  only  neces 
heat  the  vaporiser  for  a  few  minutei 
a  give  the  uywheet  one  or  two  turns 
tery  and  coil  are  in  a  wood  box,  to  b< 
the  back  at  the  engine.  Commoi 
oil,  costing  about  4d.  a  gallon,  ii 
id  Buffioient  for  one  oi  two  daye'  nu 
1  in  a  closed  iron  vessel  inside  thi 
ion  of  the  engine.  The  conmmptioi 
ly  the  engine  is  abont  one  pint  pei 
pwhour. 

TnrbUxea. 
r  power  is  undoubtedly  the  oheapesl 
,  nr  driring  electric  light  machinery. 
tn  moh  power  ia  aTauable  a  tnrbint 
Mt  meOiod  of  utilising  it.  The  greal 
tf  tad  high  apeed  at  which  they  mi 
tJW  dynamo  frequently  to  be  (mvei: 
riUiout  the  intervention  of  any  belti 
Dg.  rhey  can  be  oonstructed  to  worl 
ly  with  any  fall  from  3ft.  and 
I,  and  admit  ot  considerable  varia- 
L  dedgn  withoat  aSecting  theii 
y.  Ia  the  larger  siEos  of  turbines, 
t  the  fall  is  shght,  direct  driving  it 
lys  practicable,  so  a  horizontal  ahafl 
1  by  gearing  from  the  vertical  one  ol 
ine,  and  the  dynamo  driven  by  belt- 
ipe  gearing  from  the  horizontal  one, 
diowB  a  form  ot  the  Qirard  turbine 
for  medium  falls.  The  turbine  it 
areot«d  in  place,  a  portion  of  th« 
room  being  also  shown.  The  vertical 
liie  tnrbine  drives  by  means  of  bevel 
Diisontal  one,  from  which  the  dynamo 
I  by  belting,  unless,  of 


modated  to  the  shaft  before  an;  more  holes  are 
drilled. 

To  avoid  foirging  my  readers  I  am  tafcinK 
only  OQB  matter  of  detail  at  a  time.  Hence  I 
have  been  writing'  only  ot  the  horizontal  levela 
of  shaft  beatingi.  But  there  is  alto  line- 
ability  sidensys  to  be  oonaidered  at  the  same 
time  as  that  in  ths  np.and-dawn  or  vertioal 
direction.  Thie  is  tsourad  in  one  of  two  ways. 
When  the  centres  of  tbe  bearings  are  not  far 
apart,  the  trying-in  at  the  shaft  it  uaiully 
snfficient  to  Insure  the  trtith  of  the  bearinjs 


sideways.  Bat  if  ths  tMarlnga  are  a  long  way 
asunder,  then  the  praottce  ia  to  strain  a  length 
of  fine  copper  wire  of,  say,  20  or  22  gtuge 
tightly  over  the  two  end  bearing!,  and  set  the 
intermediate  bearings  by  the  wire.  The  wire 
will  be  naaally  etn^ed  along  one  idft  of  the 
bearings,  not  at  the  aentree.  Ot  oonne,  it 
niiiBt  be  polled  qaite  taat,  and  Szed  thna  whils 
the  adjustment  of  ths  bearings  is  prooaeding. 

Then,  further,  the  positions  of  shatti  In  flan 
freqaantly  have  to  be  at  right  or  other  angles 
with  one  another,  involving  a  eonesponding 
position  of  their  bearings.  Various  methods 
ire  adopted  for  insorlog  the  aooorate  setting 
and  fixing  of  snoh  shafts.  It  the  work  is  small, 
it  snffloes  to  employ  a  sqnara  oi  a  bevel  for  the 
purpose.  Bat  snoh  a  method  la  inadmfeiible 
cor  heavy  vrork.  The  pnwtioe  then  is  to  set 
DQt  the  centre  lines  of  the  shafts  upon  the  bass 
it  the  work.employing  the  common  geometrical 
methods  tor  the  pnxpose,  and  then  plumbing 
lown  from  the  shafts  to  these  lines ;  or,  if 
their  height  Is  not  gitftt,  and  the  base  is  a 


To  obtain  paiaileliam  in  shafts  that  are  not 
at  the  same  level,  the  practioa  ii  to  drop  a 
plomb-lina  from  one,  the  upper,  shaft  (Fig. 
ITiS)  already  fixed,  and  take  meMOiement  A 
from  the  line  to  the  side  ot  the  lower  shalt. 

The  plumb-bob  and  the  plamb-rale  are  no 
less  important  to  the  fitter  than  the  spirit- 
level.  When  a  base  la  levelled,  or  ahatts 
bronght  trnly  horiaontal  by  means  ot  a  spirit- 
level,  then  anything  which  ia  plnmb  is  of 
necessity  at  lighG  angles  with  the  base  or  shaft. 
Bearings  tor  vertical  shafts  are  among  the 
oommoner  illaattatious  thatooonrof  the  use  of 
the  plamb-line.  The  centra  of  a  bearing  in  the 
upper  portion  ot  a  stmctnre  osn  readily  be  set 
to  a  centre  lioe  struck  upon  the  base  by  the 
method  shown  in  Fig.  15J.  As  this  figure  doea 
duty  for  two  illaatrationi  of  plumbed  work, 
we  suppose  now  that  instead  of  the  lower  beat- 
ing A  there  ia  simply  a  oentre  line  scribed  open 
a  base-plate,  over  which  the  top  bearing  B  has 
to  be  set.  The  hole  in  the  top  bearing  is 
bridged  with  a  atrip  of  wood,  and  a  small  hole 
bored  Id  its  exact  centre.  Thraagh  thia  hole 
the  plnmb-line  is  dropped  and  the  beating  srt, 
and  it«  holes  drilled  in  tbe  position  where  Ita 
oentre  corresponds  with  ths  oentre  line  scribed 
upon  the  baee. 

Also  when  two  beatings  have  to  be  fixed 
one  above  another,  the  position  of  the  npper 
one  is  asaally  Sxed  in  the  first  place,  and  that  of 
the  lower  one  afterwards,  at  shown  in  Tie.  Ui. 
Tbe  holes  in  both  bearings  are  bridged  with 
hard  wood,  and  the  plnmb-line  dropped  through 
a  bole  in  the  npper  one,  and  the  bottom  one 
adjQtted  until  the  point  otthe  bob  is  jnst  upon 


Below  the  horizontal  shaft  and 
he  dynamo  room  is  the  regulating 
by  means  of  whioh  Qlb  turbine  u 
pr  stopped. 

(7i>  U  emfiflHnf.) 
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.  .  Hsolidmetalln thelrowntrames. 
ah  nlid-borad  bearings  are  In  separate 
bolted  to  wnraght-iron  plated  work, 
T  adarftof  MtiDstmant  with  their  shafts 

Bat  wken  bored  In  eait-iron  standards 
ka,  M  BdjiubMnt  to  posrible  after  they 
bond.  Ihote  to  aU  the  more  need, 
^  why  thmt  should  be  llnad  out  most 
J  film  m  ttm  Hm,  whIoh  may  be  either 
■a  o(  theoMtlsg,  or  a  line  scribed  upon 
Bf  pKnllsl  with  the  bottom,  or  the 
he  nnrkfaig-air  table. 
mm  the  beariogs  are  let  by  their 
■d  some  of  the  labour  of  adjastment 
iteby.  Thoa,  sappose  there  are  two  or 
rings  to  a  shaft,  the  shaft  will  be  pnt 
and  the  bearings  set  by  centre-linee  or 
lO,  aa  the  oase  may  be,  and  the  bolt- 
ongh  whioh  the  bearings  are  seoored  to 
Bing  will  be  drilled  while  the  shaft 
a  tM(  (ssa  Vig.  152  in  last  artiole).  In 
n  solid  bsaimga  are  shown,  but  the 
lOqaallyappliaable  to  divided  bearings. 
I  laile  u  eaoh  bearing  has  been  drilled 
dt  Inserted,  ths  shaft  Is  tnmed  round 
ufags  In  order  to  try  It  it  moves 
1 U  Is  tight  the  bearings  are  tappad 
Miniiiw,  aad  their  poBitlone  aooom- 


ilaned  one,  squaring  np  to  the  sides  ot  the 
hafta  in  poeltion,  or  to  the  oenties  of  the  bear- 
ttgs,  with  the  shafts  removed. 
Again,  the  epirit.leTel  often  aSorda  the  only 
leans  of  testing  the  parallelism  of  parts  and 
hafta  whioh  are  iaolated  from  one  another  on 
he  aame  meohaniam,  as  shafta  and  other  bear- 
tgs  on  opposite  tides  of  a  stmcture,  doable 
ylinders,  or  golds  bars  bolted  to  base-plates. 


the  centre  point  of  the  lower  one.  Or  ths  lower 
one  may  be  first  fixed,  and  the  poeition  ot  the 

npper  one  moved  and  adjasted  until  the  bob  Is 
over  the  centre  ot  tbe  lower  one,  when  the 
top  one  will  he  bolted  in  the  position  required, 
and  so  fixed. 

Auotber  wey  to  fix  such  bearings  plumb,  is 
to  take  oS  the  caps  and  try  a  plumb-mle  on  the 
ooncave  faces  ot  the  bearings  at  bsok  and  sides 
in  turn,  andadJQst  them  unUi  the  plumb-bob  and 
string  fall  exactly  in  the  conCre  of  the  rule. 
Another  way  is  to  put  the  shaft  into  place  and 
try  the  plnnb-rnle  against  its  sides.  If  the 
shaft  is  turned  throughout,  then  the  rale  will 
lies  close  against  it ;  if  tnmed  only  at  the 
joumat  ends,  tben  parallel  tbiclinets  pieces  must 
be  inserted  between  pluab-Tole  aad  joumsl- 

To  set  the  central  betiiiag  o(  the  A  frame 
(Fig.  155)  plumb  over  the  centre  of  ihe  pumps 
(not  shown)  whioh  are  bolted  on  the  bane ;  the 
plumb-line  also  is  used.  The  line  ia  suspended 
from  a  strip  ot  wood  bridging  the  beaiing,  and 
the  tratne  adjaated  until  the  plumb-bob  is 
exactly  over  the  pamp  centra  lias  soribed 
aoroia  tbe  base,  and  when  that  position  is  fixed 
IJie  bolt  holes  are  drilled. 

Again,  to  set  the  eof  ine  standards,  in  Fig.  lull, 
the  plumb-line  ia  held  againat  the  sliding  tsoes 
A  A  prepared  for  tbe  orosa-bead,  ana  their 
positions  adjaated  until  tb«y  are  plnmb  over 
the  linea  oorreapooding  with  the  di'tance  B, 
HCribed  npon  the  base  plate,  equidistant  fmio 
the  centre  line,  C,  of  the  crank-shaft.  Tbe 
vertiosl  aocnracy  or  otherwise  of  tbe  faces, 
heingot  considerable  length,  mutt  also  be  noted 
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taberonloais,  but  whilst  the  bftoilli  of 
tafasTOQloaia  are  compacativelf  few  ia 
anmber,  ne  find,  on  tbs  contrarj,  ia  laproa; 
the  namber  ia  legion.  Lspro?;  mny  lis  teimed 
oaniDmption  of  the  akin,  for  we  find  the  bacilli 
limit  themwlTea  prncticelly  to  the  If  mphstics 
and  Derves.  Tabeccotoiia,  &h  we  observed, 
gensnllf  aSaota  the  langa ;  bat  lepioa;  seldom 
or  DOTeT  does.  It  we  examine  a  little  Ijmph 
obtained  from  a  patient  Enffering  with  leproi;, 
irhioh  may  eaaU;  be  obtained  by  conatiicting' 
Uie  akin  of  a  peraon  so  affeated,  and  then  prick- 
ing with  a  needle,  we  should  find  the  exuding 
lymph  to  team  with  theae  baoilli,  and  bj 
examining  with  the  l-12iii.  objeatire  we  no'iue 
the  aiie  to  be  Ter;  regular,  each  bacillus  being 
about  'ifi  broad  and  Sii  long.  We  find,  atto, 
ths  baoilli  may  be  atained  in  tha  aame  mancer 
as  those  of  tnberauloaia,  exoapting  that  the 
leprosy  baooilli  do  not  appear  to  take  the  ataiu 
quite  ao  definitely. 

We  cannot  enter  farther  into  the  dilculsiOD 
of  the  leprosy  baoillua,  beoaose,  aa  preTiooaly 
stated,  we  know  very  little  poaitively  conoern- 
Ing  its  life-history.  It,  therefore,  behoves  na 
to  content  oareelTea  with  that  whioh  is  known, 
leaving  that  whioh  is  not  known  with  certainty 
to  be  further  treated  and  threshed  out. 

Our  attention  must  now  be  turned  to  the 
bacillus  of  diphtheria,  Theea  baoilli  have  never 
hitherto  been  found  in  ths  blood  ;  bat  they 
may  readily  be  observed  in  the  false  membrane 
ooonraing  in  the  back  of  the  throat  in  oases  of 
diphtheria.  They  appear,  however,  to  tie  en. 
dowed  with  the  power,  like  other  baoteria,  of 
developing  a  ptomaine,  which,  tieiug  swallowed 
and  entering  the  circulatory  system  in  the 
ordinary  manner,  give  liae  to  diphtheritic 
paralyais,  febrile  and  other  distarbancea.  In 
all  cases,  however,  we  find  the  diphtheria 
baoiili  are  mingled  with  numbers  ol  other 
bacilli ;  it  becomes  somewhat  difficnlt,  there- 
fore, to  obtain  a  perfeetly  pcre  cnltlvaCicn, 
Freanming  diphtheria  to  be  present  in  a  patient, 
a  portion  of  tJie  false  membrane  from  the  back 
ol  the  throat  should  be  examined  micrOBcopi- 
olly  at  once,  and  the  liacilli  cultivated  in  blood 
serum  :  it  oan  then  be  proven  without  doubt 
whether  the  patient  is  so  Buffering  or  not,  and 
any  existing  doubt  set  at  rest.  It  must  be  re. 
membered  that  the  baoilllof  diphtheriaarenot 
the  actual  oaose  of  the  disease,  but  the 
ptomaine  which  these  bitcilli  give  rise  to. 
This  Is  easily  proven,  for  if  we  take  a  little 
blood  serum  in  which  the  baoilli  have  been 
cultivated,  and  inject  it  into  an  animal,  that 
animal  develops  Kymptonu  of  the  diseaae. 
The  student  most,  however,  hear  in  mind  the 
fact  that  mice  and  rats  appear  to  be  anaSected 
by  this  poison.  The  diphtheria  baoillua  de- 
Telops  best  In  aa  alkaline  media  ;  bat  aa  it 
piopagat^a  an  aoid  substance  ia  generated, 
which,  in  Ita  tarn,  is  again  succeedsd  by  an 
alkaline  fiuid.  Bearing  this  in  mind,  and 
carrying  it  to  a  practioal  iasna,  the  best  treat- 
ment in  oases  of  this  disease  would  be  to  swat 
or  sponge  the  tliroat  or  fauces  with  tincture  ol 
petohloiide  of  iron.  It  must  be  remembered 
also,  the  baoilli  continue  to  exist  in  the  mouth 
of  the  patient  even  after  the  throat  appears  tc 
have  entirely  healed.  It  Is  not,  therefore 
advisable  to  come  in  direct  contact  witt 
diphtheritic  patienta  until  at  least  three  weeki 
after  all  signs  of  the  disease  have  vanished.  Al 

Xita,  raga,  bo.,  should  be  burned,  and  thi 
thee  of  the  patient  should  be  thorough!] 
disinfected  after  the  attack.  It  le  stated  b; 
Klein  that  cata  act  as  intermediate  carriers  o 
thisdisease;  bat  this  statement  requires  furthe 
oonflrmatioQ.  Itisaknownfacttbatthebacill 
of  diphtheria  may  be  present  in  the  month  o 
any  individual ;  but  if  that  peraon  ia  in  gooi 
health — that  is,  do  inflammation  of  the  tonsil 
or  uvula,  the  mucons  membrane  of  the  monti 
and  throat  unbroken,  and  the  atomaoh  no 
deranged — thare  la  very  little  chance  of  tha 
person  oontracting  the  disease.  It  behovea  ni 
therefore,   during   epidemics  to    look    to    th 

Saeral  health.  With  regard  to  staining  thi 
cUlus,  we  tafae  a  portion  of  the  false  mem 
brane  from  the  throat,  break  itdown,  and  atali 
with  methylene  blue  aolution  ;  wash  in  watei 
'a  the  ordinary  manner.  ' 


tt  the  district  of  Weti,  in  Upper  Aaitrii 
Arbalu  borings  averaging  250  muties  have  re 
vaaled  th"  preHnce  of  a  dspoiit  of  odoarleu  com 
'muHUb  ^as  that  can  be  used  either  tor  lightin 
PVSa^S^*M  a  motive powsr. 


QIOLOQT  POB.  BTTTSEBTS. 


DPAL.EONTOLOGY.  —  (1)  General.  The 
.  fosdt  remaina  of  this  system  are  more 
aried  than  those  of  any  of  the  earlier  systems, 
'his  might  be  expected  by  the  student  who 
amembers  ths  many  alternations  of  marine, 
reah  water,  and  land  strata  that  are  met  with 
n  the  rocks  of  the  system.  Under  the  general 
ead  of  Paloeontology  it  may  also  be  toted  that 


int-day  Cycada  ia  called  Zs 
ikmites  is  an  example.  By  n 
Fcount  of  the  fern  Sphlnopb 
:XV„  the  student  will  see  that 
Plf  (sphen)  means  a  wedge,  aa 
phenozamites  are  wedge-shape 
ne  of  tbe  Jarassle  Cyoadacen 
'hia  ia  Cycadites,  a  form  close 


he  plant  remaina  are  almost  entirely  gymno- 
permons.  The  conditlona  under  which  the 
edimentnry  rooks  of  tUs  eyatem  bave  been 
leposited  wereTery  favourable  to  the  preser- 
'ation  of  fossils.  These  last,  taking  them  as  s 
vhole,  are  verr  differant  from  the  forms  pre- 
erved  in  the  Trias.  Thus,  none  of  the  animal 
pecies  that  are  found  In  the  strata  below  the 
Furaesic  appear  in  Hie  rocks  of  the  latter 
ystem.  And  again,  nearly  all  the  animal 
pecies,  and  certainly  all  the  marine  ones,  ol 
ihe  Jurassic  strata  are  uot  found  In  the  Cre- 
aceous  system  which  li«a  above  it.  Not  cnlj 
kre  these  facta  true  of  the  species,  but  to  ( 
arge  extent  they  are  true  of  whole  genera 
Snaj  genera  fuuiliai  to  ss  in  the  lower  anc 


ACjpi 


Insc 


Items  and  leaves,  as  in  Fig.  23 
lerved,  but  the  cone-like  fruits 
^amiostrobus  Is  the  name  of  a 
jelonge  to  some  ancient  Oy 
Dhapter  XXV.,  Fig.  183,  Le] 
represented,  and  there  it  was  i 
ilnbilm  Is  the  Latin  name  fcr  a 

Finally,  aa  far  as  the  plants 
ihere  are  here  and  there  rema 
to  be  those  of  Monoootyledcnoi 

(3)  Falaozcolo^y.  Referring, 
table  of  class! Scation  of  the  A' 
in  Chapter  IX.,  we  find  in  the  ; 
tlie  lowest  class  whose  lemai 
lerved — i.e.,  the  Bhizapods,  rep 


more  ancient  systems  have  disappeared  in  thi 
Torasslo.  Of  this  disappearance,  Froduota 
Fentamerns,  Orthoceras,  Qoniatites  are  exam 
pies.  Other  genera,  again,  such  aa  Spjrifera 
that  have  l>een  met  with  in  the  lower  rooks 
whilst  they  do  appear  in  tha  Jurassic,  are  eon 
Sued  to,  and  die  out  in,  the  lower  strata  of  tha 
system— I.e.,  the  Lias. 

(2)  Fataobotany.  The  Falieiizciic  forma  o 
plant  life  have  disappeared.  Plant  remaini 
lower  than  those  of  tha  Gjmucsperms  are  rare 
Thereareone  or  two  Facolds,  or  forms  allied  b 
our  ordinary  seaweed  (Facna)  ;  here  and  then 
an  Equisetnm  ia  found,  and  some  of  ths  oil 
genera  of  feme  are  atiU  met  with,  anoh  a 
aphenopteris,  Teeniopteris,  Peoopteris;  but,  as  . 
have  said,  the  fossil  flora  of  this  system  i 
essentii^ly  gymnoepermons,  and  eepecially  Cj 
cadaceous.  There  are  some  conifers  found 
snoh  ss  Walchia  (Fig.  191,  Chapter  XXVI.^ 
the  Cypress,  and  Taxites,  a  plant  allied  to  on 
more  modern  yew  (Tsxua},  For  the  moat  pari 
however,  suoh  coniferous  remains  as  there  at 
t>elong  to  the  group  of  Oonifercc  represented  b, 
the  Arauoariaa  of  to-day.  The  names  Finite 
and  Thu]itc9  of  other  fossil  forms  denote  ths 
they  are  allied  to  our  modern  pine  and  thuj 
(the  arbor  vitte). 

In  the  Jurassic  system,  however,  it  ia  th 
Cycadacete  that  furnish  the  dominant  forms  c 
plant  remains.  The  names  of  many  of  thei 
end  in  "iimites,"  and  the  student  will  remen 
b«r  tbaA  one  of  the  most  frequent  of  the  pn. 


system  by  some  forms  of  Fo 
alio  is  the  next  class  that  ia  capt 
iion~Le.,  Uie  Sponger,  or,  t 
PlethospongiiC, 

Passing  upwards  through  tl 
of  Ctelenterata,  the  lower  of 
constituting  that  Eub-ktiigdom 
to  be  represented  ;  but  the  aaoi 
has  been  f^iven  to  one  of  the 
system  telle  us  at  once  that  t 
two  classes,  the  Aotinozoa,  ia  n 
corals,  whioh  we  have  seen  are 
clafs,  are  exceedingly  well  d 
rocks  of  this  system.  Only  c 
figured— vii,,  Isaatima,  Fig.  ; 
only  one  example  of  a  large  n 
and  ipeeiis  of  oorali,  the  i 
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ch    occar   in   imnietus   Dutnbera,    itoc   "  ptsra."      This    termin 

equBl ;  on  aooovul  of  the  ragitlftr  nni-    [pteron),  a  wing.    The  i 

:h  of  the  Htar-like  ranaint  of  the  ooral    of  the  orden  jcat  refsnv 

s-  at  onoe  if  I  give  Uie  6i 

«  next  Btib-kiagdoni  mott  of  the  olaaws    fint  parts  of  those  nam 

ng  to  the  lower  and  one  of  the  oluies   nerve ;  opSas  (orthoa),  bU 

ing  to  the  npper  division  ^re  very  well    «  shield  ;  cic  (die),  two  ; 

□ted.     The  olua  Bchinoidea  bv  a  great       Turning  now  to  the  Mi 

lea-orohina,  utd  oleo  b;  the  allied  fonn    possible  olauei  are  repi 

as  Cidaiis,  Fig.  23G.    The  olaas  Aster-    by  inoh   forma  as  DiasI 

>y  aeTsral  forniB  of  ilar-Sih.    The  olaai   Fig.  212.    bit,  twioe ;  i 

interval.  As  an  illaitrati 

of  time  that  the  depoaiti 

requires,  it  may  be  noh 

remains  are   generally 

the  tabes  of    Serpulm, 

their  turn,  grow  upon  th 

lilies  or  onnoids.    It  i 

poiot  ont  to  the  atndent 

Qof  the  stone-lilies  mast 
before  tbe  livinc  Berpal 
them,  and  the  tSerpnla; 
long  before  the  oolouie 


'oidea,  by  forms  identical  with  onr 
stars  of  to-day,  and  also  by  the  form 
erma,  represented  in  Fig.  237.  oj.f 
,  a  snake ;  li^iia  (derma),  skin.  The 
rinoidea,  by  the  older  form  Pentaorinns, 
I.  Chapter  XVIII.,  and  the  new  forms, 
rinua,  Fig,  238,  aad  Apioorinns,  Fig.  239. 
apios),  a  pear-tree,  from  the  pmr.like 
)f  the  npper  part  of  this  oriaoid. 
ing  now  to  the  great  sub-kingdom  of 
raa,  almost  all  its  cSassee  that  oan  be 
"ed  have,  in  some  form  or  another,  been 
«d.     The    Annelida,   in   the   form  of 
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form  npon  their  tnlw 
qUss  of  the  MoIIascoU 
represented  by  old  get 
The  chief  genen  are  tti 
mot  with — via ,  Rhynoo 
IX.  ;  Teiebratnla,  Fig.  1 
Spirifera,  Tig.  167,  Cha] 
form,  as  I  sa^  above,  di 
The  next  snb-kingdon 

Lamellibranchiat*  —  se' 
several  new.  The  speok 
are  always  new.  Of  the 
oharaoteristio  are  Oltcffl) 
the    mnssel ;    Unio,   th 


t,  the  well-known  tnbe-worm  of  to-day, 
',  Chapter  IX,  The  OroBtaoea,  no  longer 
obitee  or  Bnrypteroa,  bnt  by  lobsters, 
I,  orabs,  allied  to  thole  of  the  present 
J  the  small  Oyprfs,  Fig.  171a,  Chapter 
and  by  forma  snoh  as  Arohajonisoas,  or 
oieat  woodloQM,  Fig,  240.  The  Arach- 
y  spider  remains  ;  the  Myriapoda,  by 
ida  remains.  The  highest  Annuloee 
nseota,  is  widely  represented  byiemai 
IB  and  elytra  (Che  shield-Iika  npper  a: 
lings  of  beetles  and  their  allies.)  f\«Tpau 
a),  a  fhield.     Efpaoially  in   the  lower 


nd  in  the  dirt-beda  of  the  system  in 
td    and    Switzerland,   theee    iaieot   re- 

aie  foDDd.  Some  of  them  belong  to 
-ties  and  Hay-Siei  (Nearoptera),  some 
Mhopptn  (Orthoptera),  some  to  cock- 
I  and  beetles  (Cofeoptera),  some  to  flies 
ata  (Dipteia^,  some  to  bntterflies  (Lepi- 
i).  The  wmg  of  the  most  ancient 
Ij  as  yet  disoovered— a  form  protHibly 
o  thoM  met  with  in  the  tropical  forests 
«rioa  ot  t(w!ay— is  called  Pak-eontina 
it  belag).  In  Fig,  241  is  shown  a  fossil 
terona  IniMt-wIng   from    the   Jnrassio 

It  will  ba  obserred  that  the  names  of 
ten  of  Ott  class  Inseota  end,  as  a  mle,  in 


Pecten,  Fig.  21,1,  Ohspter 
Fig.  2U.  Ot  the  new  g< 
important  are  Fholadom 
Fig.  24  i  ;  and  Oryphoea,  I 
lurking  in  a  hole — the 
rooks  ;  fiay  (muon),  a 
00  arse,  from  the  thret 
ghelL    ypvxos  (gnipos). 

So  frequent  is  tbe  Qry 
strata  some  of  the  lim 
grjphite  limestone,  Tb 
the  present  time  found  i 

The  univalve  class,  Ga 
for  tbe  most  part  by  (or 
Tbe  genna  Troohns,  Fig 
is  present  in  the  form  ol 
Pleuiotomaria,  Fig,  16S 
new  genera,  Natloa  and 
most  oharaoterietio,  Figt 

Lastly,  as  far  as  the 
oemed,  Che  highest  oloai 
largely  repieMDted.  Tl 
those  whieh  have  been 
with  before — Ammonite 


present-day  forms  of  the  Nantilns  and  Sepia,  oi 
onttlafish. 

The  Terteblata  or  backboned  «-"''"'«ii  ronse 
in  great  nnmbera  throngh  the  rocks  of  Uu 
Jnraiaio  aystem,  The  loweaC  class,  PiiOM,  is 
present  in  the  form  of  old  placoid  and  ganoid 
genera,  bnt  with  new  species  again.  Acrodns, 
HybodoB,  Fig.  219,  Chapter  XXVIL,  and  th« 
^hec  forms,  Ceiatodus  (tbe  mud-fish]  and 
Saariohthjs  (Fig.  219,  a,  and  220,  Chapter 
XX7II.)  appear  again. 

But  it  is  Che  next  class,  the  Iteptilia,  that  ore 
espeoially  typical  of  the  Jurassic  fossils,  and 
indeed  of  tbe  Hesoioic  foaails  ganerally ;  in 
fact  the  Mesowio  age  has  been  called  Che 
ags  of  reptiles.  Of  the  orders  of  reDtilea  eziat- 
iog  at  the  present  day  Csee  Table  XXII,, 
Chapter  XXTII.),  the  lowest,  the  Liiard  order 
or  Locertilia,  is  represented  by  many  remains  ; 
the  snake  order,  Opbidia,  is  doubtfully  repre- 
eented  ;  tbe  turtle  and  tortoise  order,  Ohelonia, 
represented  for  the  Gist  time  in  the  form  of 
PlsnroBternnm,  Fig.  2-IS  ;  irkivpar  (plenron),  a 
rib  ;  sternum,  a  breast-bone  ;  the  Oroooduia, 
by  the  immense  Teieosaums  or  ancient  rep^^  a 
crocodilian  form  attaining  the  length  of  ISfC, 
and  probably  venturing  out  to  sea  mnch  furthw 
than  the  orooodiles  of  tbe  present  day. 

But  by  tar  the  most  Importaat  EeptUlan 
remains  in  the  Jacaseio  strata  are  repreaent»-' 
tives  of  certala  eitinot  orders  of  reptilaB,  somo,' 
but  not  all,  of  which  we  have  already  met  with. 
These  orders  are  three  in  number,  and  their 
names  are  :  Deinosanria,  EnaliosanriB,  PtMO. 
sanria.  The  first  of  these,  the  Deinosaor^ 
has  been  already  enoonntered  ;  bnc  its  IwgeM 
and  most  widely-distributed  forms  are  not 
reallymetwlth  until  we  are  stodylngUieroeka 
of  the  preeeat  system.      '^'   '---'   -'  —  -" 


The  head  of  one  ol 
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those  forms,  Hegaloeatiras,  is  shown  In  Fig.  349. 
lie-yaXi}  (megale),  great.  Tbis  immense  reptits 
-.-the  student  will  note  that  tbe  termination 
aaurosis  need  nst  simply  forliiardsasit  should 
be  eCymologioally,  bnt  as  a  general  ending  for 
tbe  names  of  reptilian  forms— is  estimated  to 
have  had  a  length  of  at  least  2Sfc.,  and  to  havo 
weighed  between  two  and  three  tons.  It 
haunted  the  shores  of  the  lake*  and  lagoons  of 
the  Jnrueic  ags,  moving  erect  upon  its  im* 
mense  hind  legs,  and  devouring  the  sbellBsh 
and  the  fish  of  the  waters,  and  very  probably 
the  small  quadrupeds  of  the  land.  Another 
form  of  this  same  order,  Deinoeauria,  was  the 
ceteosaurtiB  ieelui,  a  whale).  The  length  of 
this  oreatare  was  at  least  SOtC,  and  when  it 
stood  ereoC  on  its  hind-legs,  iti  height  was 
probably  not  less  than  10ft.  Unlike  the 
Megalosanms,  tiiis  whale-like  reptile  (whale- 
like  in  siie  more  than  anything  eUe)  haunted 
marahee  and  river-aides,  and  was  a  plant-eating 
animal,  living  on  tbe  ferns  and  the  leaves  and 
etema  of  gymnoepermous  trees,  A  third  mem- 
ber of  this  extinct  order  was  Che  Atlanto* 
sBums,  the  remains  of  which  have  been  dis- 
covered in  the  Juiasaio  strsta  of  Coloiodo.  The 
length  of  this  vast  beln^  was  probably  about 
lOOfC,  and  iCs  height,  when  erect,  30tt.  at  least. 
Its  thigh-bone  alone  baa  a  leogth  of  over  8ft., 
and  is  that  of  an  animal  by  the  side  of  whkdi 
tiie  largest  elephant  of  to-day  woald  appear  but 
as  a  dwarf. 

The  eztinot  order  of  Enaliosaura  it  repre- 
sented by  three  gigantic  forms,  ivaXioc 
(enatioa),  marine.  The  moaC  familiar  of  thea* 
forma,  at  all  events  by  name,  is  that  which  is 
represented  in  Fig.  '25D,  the  lohthyosanms, 
ixfl»t  (iobtboa),  a  fiah.  This  was  an  animal 
□ndoubtedly  reptilian  in  Ila  natnie,  and  yst 
with  certain  Gah-Ilke  obaracterletioa.  from  tbe 
whioh  it  derives  ite  name.  The  body,  some 
21ft.  in  length,  was  fieh-like  in  shape,  hod  a 
fish-like  tail  and  two  pairs  of  limbs,  mora  Ilka 
paddles,  perhaps,  Uian  fins.    Tlie  head  appears 
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tho  north-eut  of  Iralmnd  and  the  WMt 

iuid  theM  wu  aito  sen,  tlimt  wrt^iilj 
Hi  u  far  aa  the  island  of  Skje,  and  wa, 
end  part  of  tho  eait  ooaaC  of  Sootland 
i  is  now  Satherland.    Ai  to  the  oonti- 

Earope,  the  whole  of  rranoe,  exoept 
itral  portion,  the  notth-WMt  and  the 
aat,  WM  noder  lea.  So  wm  the  east  of 
knd  BO  waa  northern  Qeimany,  and  the 
retohing  thaaoe  eastward  into  Enasia. 

Jura  and  the  land  BtietohiDg  thence 
d  to  Bohemia,  a  aoniiderable  poitinn  of 
□d  the  land  atretohing  eaBtwaid  again 
to  Anetiia,  Hnn^T7,  and  Taikey,  all 
80  were  in  thoM  daye  tea-beds  ;  whilst 
north  of  Europe  thera  was  drj  land 

Portland  and  (he  Pntbeok  beds  of 
1  reqnire  a  moment's  speoial  cotioe. 
itly,  the  former  were  gentlj  raised,  and 

extent  worn  down  or  denaded  before 
beak  strata  were  depoeited.  Thsseafloor 
I)artl7eatnar7,pMtl7l*t><]><u>d  the  first 
[  beds  depodted  waro  fiNh-water  onei. 
m«  another  ^king  of  lerel,  a  return  of 
and  suTiiie  strata  ware  laid  down.  And 
I  followed,  ODoe  again,  byelaTation,  by 
le  and  land  oondiUons,  and  the  ds- 

of  a  new  estof  freah^water  rooks.  We 
it  it  that  the  climate  in  JnnMtio  times 


ages  in  developing.  The  mineral  fturit  ooonis 
in  orrstals  of  the  form  represented  in  Wig.  M, 
and  ute;  are  prodnoed  in  the  earth  wilhont  the 
interrention  of  human  ageno;. 

Alum  dissolvea  in  ooM  water  with  difficnlty, 
whereas  when  hot  water  is  nied  its  wlntion  is 
easily  effaoted.  If  the  solntioQ  is  iloalj/  oooled, 
beaotifnl,  transparent  crrstali  will  be  obtained 
in  the  form  of  fonr-eidea  double  pyramids  or 
oettthedroni,  as  ihown  in  Fig.  8G.  CariotuU  of 
nda  (washlDg'-Boda)  is  readily  solable  In  water, 
and  the  eolation,  on  slow  evaporation,  yields 
crystals  having  the  form  shown  in  Fig.  6G, 
Cipp<T  lulphaie  Cblu4  vitriol),  when  dissolved  in 
hot  water,  and  the  solnCion  cooled  gradoally,M 


lioal  or  snb-tropioal,  very  mnoh  as  the 
of  Australia  of  to-day.  The  Jurassio 
ive  undergone  very  oon  aiderable  changes 
le  remote  ages  when  they   were  laid 


The  rooks   of  this  system 

several  kinds  of  bolldlng  stone — the 
ten,  and  Portland  stone.  Of  this  last 
'ab  bollc.  Stones  that  oannot  be  need 
walls  of  boilding  are,  in  many  'oases, 

the  roofs  of  houses  and  for  paving, 
he  Fnrbeok  and  Forest  Marble  beds 
tarble.  The  slates,  snob  ai  the  Stone- 
te  near  Woodstock,  are  realty  coarsely 
labs,  withont,  however,  any  genuine 
Mvage.  Huiy  of  the  limeatonee  are 
s  aSording  material  for  the  making  of 
and  some  of  them  are  eepeoially  naefnl, 
b  as  they  famish  a  lime  that  can  be 

the   making  of  Oiartar  that  is  to  be    i 
d  nndar  .  water.    Ordinary  timestones 
inary  lima  are  useleu  tor  this  purpose, 
mortar  made  from  them  is  dissolved    i 
Ij  by  sea-water.    The  lime  which  resists    i 
>n  of  sea-water  Is  called  hydraulic  lime, 
■are  said,  found  especially  in  the    , 
Another  very  special  kind    ; 
tone  is  thit  met  with  at  Holenhafen,  a    ' 
M  to  the  QDrth-wast  of  Maaich.    This 
feu  limestone  U  need  for  making  litho- 

etones.  In  the  Cleveland  district  of  , 
re,  and  in  the  middle  Lias  beds  of  that 
ooal  is  fonnd  and  worked.  It  oocurs 
7  in  many  distinct  bands,  nnder  each  of 
.ss  a  stratum  of  underolay.  Jet,  found 
y  at  Wbitby,  is  nothing  but  the  carbon 

coniferous  trees.  Ironstone,  rookaalt, 
,  alum,  and  fullers'  earth  complete  the 
he  induitrisl  products  of  the  Jurassic 


UTSY    F0&    STOSEHTS.-XII. 

By  JoQM  Mills. 
I  "AltainatlveElamaa  tar;  Chemistry,"  Ac. 
«  Water  Wa  Drink— (CoHrinuAJj. 
part  whioh  aqutmu  lolalioai  play  in 
snioal  transformations,  in  plants,  and 
•nd  in  the  artf,  is  so  important  that 
M  well  to  study  the  inbjeot  somewhat 
U.  In  diawlviag,  a  solid  substance 
a  greater  mobility  among  its  parts,  so 
HBloal  TSADtions  can  the  more  readily 
wa,  Rnrj  solid  substance  whioh  is 
in  water  dissslves  only  to  a  limited 
4Lat  la  to  say,  more  than  a  certain 


before,  deposits  oiystak  of  the  shape  indicated 
In  Fig.  87. 
If  a  portion  of  the  water  be  removed  fmm 


some  of  the  subatanoe  dissolved  should  faU 
out.  There  are  some  solid  snbstanoes,  the 
solnbllltiea  of  whioh  diminish  with  an  in- 
crease of  heat  after  a  certain  temperalnre  is 
rsaebed.  For  example,  udiuiii  tulphaU  (Olmtttr'i 
nlf)  beooaes  inoiesisingly  loluble  np  to  a 
temperature  of  33°C.  ;  bnt  on  raising  the 
temperature  stilt  further,  less  and  less  ol  the 
substance  disaolvee.  The  chemist  lometimea 
takes  advantage  of  the  difference  In  solnbility 
between  two  substances,  in  order  to  separate 
th^m  when  In  solution  together  ;  thus,  by  boil- 
ing off  some  of  the  wAvnt,  the  less  soluble  of 
the  two  BubBtanoee  Mis  to  the  bottom,  and 
leaves  the  other  in  solution. 

Water  often  exists  in  bodies  where  we  shonld 
leaet  expect  to  find  it ;  thus  slaked  lime,  whioh 
is  an  apparently  dry  powder,  contains  about 


one-fourth  its  weight  of  water  in  a  cJ 
eombintd  conditian.  The  crystalline  form  of 
many  salts  depends  on  the  presenoe  of  water, 
as  may  be  readily  shown  In  the  following  way  : 
— Put  about  an  ounce  of  crystallised  Qlauber'a 
salts  in  a  crnoible,  introduce  into  an  air  bath 
(Fig.  88),  and  heat  tar  some  time  at  a  tempera- 
ture of  100°  C.  The  cryatals  will  by  this  means 
lose  their  tranaparenoy,  and  cmmble  to  a  fine 
powder  weighing  only  about  halt  as  mnoh  as 
(he  original  crystals.  The  reduction  in  weight 
Is  dne  to  the  expnliion  of  water,  and  the  watei 
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onlj  36  p«r  Mnb  Sowi  into  the  ocea 
iM  the  lenuindar  ii  sTApoiated,  or  perc 
it  down  into  the  efti^.    The  teapeE 

■pring-wUer  depandi  npoii  the  d«p 
moh  it  hM  flowed,  the  interior  of  ti 
M  ie  well  known,  boooniog  hottar 
■  depth!  *ia  rcMhed. 
waten  of  Catlitwd  inne  tt  &  tempei: 
t  65*  C^  and  there  ia  one   Cviouic 

the  tompeiBtnie  ot  which  ia  go*( 
□  the  oue  ot  the  0«T«era  the  temper 
metimea  Kltaina  to  tha  boiling-poiat  i 

rai  Waltrt  ii  »  pi^nlar  name  applied 
apting'  waters  whioh  coatam  ion 
ent  in  anffioient  qtuntitj  to  impart  i 
k  pecnliat  taate  or  ipeoiflo  mediotni 
Thej  are  named  according  to  the  pr 
nt  oonaCItnant;  thns,  thalyUati  wsb 
a  much  iron  ;  an  atiduUtu  water  ia  dt 
bed  by  opntftining  a  large  proportion  ( 
a  aoid,  as  is  the  oaae  with  teli:tr  icattt 
mroHs  or  /ifpatic  water  oontaina  an 
ad  faydiogBn.    Certain  of  the  medioim 

of  Harrogate  are  in  a  high  degrc 
■oua.  Saline  watera  oontain  a  larg 
J  of  Bome  Ealt ;  those  of  Chaltenhai 

In  oommoQ  aalt  and  aodiiun  rilphat« 
lose  of  Epaom  contain  mooh  m 


from  the  anifaoe  ot  the  sea  the  tapoiu 
-  aaoenda  and  leavea  tha  aolid  mattei 
to  aconmalate  in  the  main  bodr  of 
The  speciflo  graTity  of  «ea-water  ii 
led  abovB  that  of  ordinary  water,  as 
for  Tolnme,  the  former  woigha  mort 
)  latter.  But  the  weight  of  a  giveE 
lea-water  Taries,  as  may  be  readiij  in- 
om  the  following'  table,  which  ahowi 
;lTe  amonnta  of  aolid  matter  ia  sea- 
different  placee : — 

or  Okucs  of  Soub  Mareb  m  Oss 
Cubic  Mbtkb  or  Sea-watbs. 

tarraneaD 21,312 

.ticOoMu   32,685  to  36,69S 

0  Ocaaa 36,233  to  31,708 

anSaa 6,300 

17,700 

75  per  ami.  of  the  aolid  matter  held  in 
>r  sea-water  is  dns  to  common  salt.  It 
idna  uagneeiam  ohlotide,  a  anbaCance 
uily  absorba  moiatnn  from  the  aiir. 
itabiing  bmmine  andlodine  also  are 

1  apprei^ble  quantity  in  sea-water, 
rhey  are  of  rare  ocoarrence  in  other 
It  is  a  remarkable  fact,  however,  that 
■  oontaina  only  a  very  small  araonnt 
o  matter  and  tlia  salts  of  phosphoric 

Ham  and  flofC  Watera. 

flerence  between  these  two  kinds  of 
well  illnattate^  in  some  of  the  sources 
r  of  water  toonr  Urge  towns.    The 

the  Thames  is  oomparatiTely  hard, 
at  of  looh  Katrine,  which  snppliei 

la  qoft  Hard  water  contains  lime 
Mtei*lta,  which  deoompoee  soap,  and 
C  tam  a  Bciua  on  the  anrfaoe  of  the 


water.  This  aonm  ia  a  salt  of  iltaric  acid,  a 
is  formed  by  the  chemical  action  of  the  Hi 
and  magneaia  salts  in  the  soap,  and  it 
neoessary  to  oonvert  the  whole  of  the  lii 
andi  magneaia  into  stearates  before  a  latb 
can    be    formed.      By    boiling    aach    wafa 


dler  oontaina  the  same  anhatancea  1 
I  aa  other  natural  waters,  bnt  in  sea 
here  ia  a  mnnh  greater  proportion  a 
I  salt,  and,  indeed,  of  other  non-volatil 
onatitnenta.  Tiiia  is  nndoabtedly  dn 
act  that  the  waters  drained  from  tb 
ito  the  sea  carry  with  them  aolnbl 
of   Tariona   kinds,  and   aa  eraporatlo 
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-k  eonslderabre  qnanti^  of  latent  haat,  which 
.. -I  before  inseniibly  amployad  in  kiepiog  the  water 
in  a  state  ol  expanded  Tapoor.  Thia  emancipated 
heat  than  aela  in  warming  the  air  and  prevantmB  it 
hom  ainklng  to  a  still  lower  tempeiatara.  In  uia 
way,  air  somundinR  the  sorfaoa  ot  radiating 
obJKita,  such  aa  the  leatea  of  living  planta,  is  kq)t 
alternately  riling  and  falling  in  tampaiBtarB  oloae 
npon  the  degree  of  cold  at  which  the  dew  is 
dapoaited  for  a  eonsidenbla  time.  Tha  radiating 
ohjeota  Srat  grow  a  little  oooler  from  the  dlnipatioD 
ol  thair  hea%  then  dew  ia  deposited,  and  they  are 
warned  by  the  lalait  heat  which  is  in  thnt  way  set 
free ;  and  the  two  processes  cf  slight  cooling  and 
warming  alternately  lecnr  tor  some  time.  Il  on  a 
dear,  aull  erening,  daw  ii  (oond  to  be  deposited 
at  a  temparatare  ol  41°,  it  is  certain  thatno  in joriooa 
troat  will  occol  on  the  following  night. '  Batitdew 
ia  not  formed  until  the  temparatnra  ia  redaced  to 
29°,  than  will  most  probably  be  aufflolent  treat  in 
the  night  to  injure  delicate  plant*.  The  efficacy  cf 
the  gwdeoar'*  operaticn  of  ooTcring  np  plants  in  a 
i»ld  anasrn  with  matting  and  straw,  entirely 
jependa  upon  the  power  which  thsie  ooTeiinga 
Doaaeas  ot  piBrenting  the  radiation  ot  beat 
From  the  living  etractnraa.  They  prevent  the 
plants  from  belog  ini&cientlr  cooled  down  to 
letermina  the  treezing  of  Uieir  jaica*.  The 
[neon  haa  no  heat-screen  aronnd  it  ot  any  kind. 
[t  haa  no  investment  ot  either  vapour  or  air.  It 
lonaeqaently  throws  off  the  heat  from  iU  luifaoe 


larbonio  aoid  ia  expelled,  and  the  tin 
ind  magneaia  preoipitated,  ao  that  i 
ilme  a  omst  or  "/iir  is  formed  upon  tb 
reaaela  in  whioh  the  boiling  ia  eSaoted.  Wate: 
ifter  percolating  through  Ssanrea  in  rocka  int 
lollows  and  oavema,  deposits  carbonate  o 
ime,  forming  italaeliUi,  and  tho  same  kind  c 
lepoeit  la  often  fonnd  on  the  walls  of  cellai 
md  bridges.  If  a  little  soap  ba  disaolved  i: 
liatilled  water,  and  a  qnanCiCy  of  the  solntio: 
o  obtained  put  into  a  burette,  snch  ad  is  show: 
n  Fig,  96,  we  may  oompare  the  hardneaa  ol 
ay,  spring-water  and  ram-water.  Take  eqna 
[oantities  of  these  watera  in  separate  bottlet 
ind  rtm  in  soap  eolation  from  the  borette  till 
in  shaking  the  bottle,  a  permanent  lathe. 
1  the  anrfaoe  of  the  water.    In  thi 


ray  it  will  be  fonnd  that  the  apring-wate 
eqnirea  mnch  more  soap  solntion  than  the  rain 
rater  in  order  to  form  a  lather. 

On  aooonnt  of  the  extenaire  employment  ol 
Badea  pipes  In  anpplying  water  for  domestii 
se,  it  ia  well  to  know  that  lead  is  somewhai 
alable  in  water,  mnch  more  ao  th[ia  its  oxide 
rhioh  is  practically  insolnble,  Watera  oon< 
uning  calcium  sulphate,  even  in  minute 
uantity,  render  the  lead  insolnble  by  causioj 

thin  deposit  of  Itad  lulphaie  ixpon  it  wbiot 
treats  farther  action. 

Put  in  bottles,  Fig.  97,  (I)  boiled  distilled 
'ater  ;  (2)  ordinary  distilled  water ;  (3)  dia- 
lled water  and  a  pinch  of  calcium  sulphate  : 


I)  ordinary  diatilled  water  and  a  qnantity  of 
iharge.  Alsoin  eaoh  of  the  Liottlea  !,  2,  3,  put 
clean-Boraped  pieoe  of  lead,  and  set  aside  for 
day  or  two.  Then,  by  adding  >  solution  ot 
ilpbnretted  hydrogen  to  each,  a  black  precipi- 
te  will  be  formed  in  the  second  bottle,  a  very 
ight  darktning  in  the  fourth,  while  the  Srst 
id  third  will  remain  clear.  This  experiment 
lowi  tbut— 

(1)  Diatilled  water  free  from  air  does  not 
Baolve  lead. 

(2)  Distilled  water  oontainiog  air  does  dia> 
'  elead. 


(4)  Oxide  ot  lead  ia  less  soluble  in  water  than 
id  itself, 

[To  bt  eimtinmil.) 


laa  been  oalonlatad  that  the  lunar  snrtace  ia  raised 
w  nnuhiDe  to  a  temperature  of  aomethtng  like 
r50°Fahi.,*ooii  after  the  period  (d  full  moon,  and 
hat  it  la  depressed  l^  tha  iiifluanoe  of  radiatfon 
nto  space  to  aomethmg  tike  187'  below  aero,  or 
!I9°  below  tioft,  toon  idter  new  moon.  The  hast 
*liieh  is  thus  radiated  from  the  bamliphara  nt  Um 
uU  mocn  is  quite  intense  enongh  to  mika  Its  way 
icroas  the  diaim  ot  apace  i^oh  Intarrenas  bstweao 
t  and  tha  earth,  bnt  it  takea  effect  only  in  eandng 
he  abaorption  and  dissipation  o(  mists  and  clo^s 
n  the  higher  regioni  ot  the  air.     No  Inn      ■  -  ■ 

eaehaa  the  ground.    It  is  a  cartons  c' 

hat  the  heat  radiated  from  the  full  m 

eality  tend*  to  make  that  portion  of  the  earth's 
orlaoa  which  is  moat  immadiataly  cppoiite  to  the 
all  mocn  colder  instead  ot  wanner.  By  clearing 
tie  earth's  atmosphara  of  olouda,  it  anabtesthe  ter- 
Bttrial  Burfaoe  to  shoot  off  its  own  heat  more 
eadily.  The  lull  moon  virtually  withdraws  aome 
art  ot  the  warm  olathlng  ot  the  earth  daring  the 
bill  hoot*  of  the  night From  Seimct/or  All  lor 


B[BABU2£IKIHT    07    HIOS   TEH- 

F£KATV££B. 
A  T  the  meeting  ot  the  Institntion  ot  Civil  En 
rx  gineers,  on  the  21th  ot  May,  the  paper  read 
aa  on  "The  Measnrement  of  High  Tempala- 
ires,"  by  Prof,  W.  C.  Bcbarta-Iusten,  C.B., 
'.R.S. 

The  author  pointed  out  that  there  were  siaay 
peralicaa  incidental  to  the  work  ot  thq  enginaar 
ivdving  the  use  of  high  tranperatures,  which 
lonld  bs  aocarately  meaanted,  becaoie  a  difiar- 
ica  0120° at  a  "Inight  red"  heat  might  ba  of 
Ital  importaooa  to  the  aaocaas  cf  an  operation. 
he  elfaat  ot  the  paper  was  to  show  that  nuh 
laasurements  could  be  readily  and  accurately 
footed.  It  appeared  that  little  waa  known  1 1 
le  methods  ot^meaaoring  high  tampecstutaa  i  I'i 
le  time  ot  Wadgewood  (ITSl),  and  that  a  period 
!  renewed  activity  in  thia  line  ot  iaveatigatiaa 
igan  with  the  work  of  tha  late  Sir  W. 
«mana,  in  ISQl.  The  author  did  not  attempt 
<  give  Uie  history  at  pyrometric  methods,  but  inaa 
1  the  Tatioua  appliancea  which  had  bean  devised 
law  modem  onea  w«e  salacted,  tha  oae  of  whioh 
as  justified  by  experiment,  rhese  depended  o 
e  meaaorBment  of  heal  (a)  by  thf  —• '  -'  •'" 
idty,  or  (A)  by  optical  methods, 
ore  recently  Callandar,  had  BhowD  that  very  trnst- 
irthy  rasullB  might  be  obtained  by  employing  the 
[xeased  reeiaiance  ot  a  platinum  wire,  doe  to 
atlag  it,  as  a  meaanre  of  the  temperature  to 
liich  the  wire  was  raiaed.  On  the  other  hand. 
:of.  H.  Le  Chatelier  had  perfect 
srmo- junetaona,  thaaleatricaleqnilil 
bed  byhaat,  and  them 


lereno*  of  potential  thereby  prodooed  afforded  a 
Mna  ot  asosrtainiiig  the  temperature  to  which  th* 
action  waa  subjeotad.  The  author  then  described 
length  bia  method  ot  randadng  the  indicatioua  of 
1  Le  Ohatdier  thaano-janotion  sell- recording, 
d  he  proceeded  to  show  what  degree  of  confl- 
noa  migjit  ba  placed  in  the  measDramaQt  ot  high 

upciatarea.inddentallyoampaiingtli-*-'-' 

' "- '-  '■'■ U«  and  le 


onlad  by  an  air-tluaauiMter 


l^atl 


aa  to  Die  tempentarea  of  higbly-beated 
ThemdtiDgpemtaot  Bold(lOit^C.)  and 
liom  (iaOO°  C.)  wan  nnaaared  by  the  aid 


a  thermo-J  auction,  a  apotof  Ii 


SNOLIBH  ICBOHAmO  AKD  WOBLD  Of  BGDENOB:   N*.  U19. 


BpUoa 
nVflU 


umUm  Um  pnm^  •»  nmaikkblr  I 
wlU  mtiDT  tim*  pndiicaa  TMDMn  « 
■niMMKlikdTteMtMt,  M«wp 
wwk  ia  u  off  tal£.  Hm  sUon  li 
oriiDUT  IxiAit  iMOMr,  wUoh.  oomn 
iUD*l  rfMti«a,l(*obwtDthei7liiid«r 
dnpl7tti<iwnird>U.  Anunalw^a 
a«  tnaUa  of  th*  botttt  Infiuc  ud  tha  t 
nUoo  ii  ODad  with  oil  tD  tlM  dmth  of  Ui 
^■ton,  wUcb  tkni  Mli  vpcm  th*  hydn 
nWpls.  NooaottltenlTMiMiifMto 
b;  diaj  IN  limFlr  tiosd  wnh  ImU 
bfliof  oomtuktiT  imnurMd  in  oil  niftW*  t 
Intaft  loiiDd.  AH  th»  nlTM  ua  ku 
■■■'     ■-    K  that  tlm  ii  no  ntiituiot 


lo^^ 


TCnomatar  with  whioh   the  thenno-Janotbu 
•oantetad,  tnToniDg  a  aoala  aoit.  l<nig.    Eleotrio 
pjTOBatwa  w«n,  hoirsrw.  In  Iha  aaUiM''*  opinion, 
(M  eoatlr,  and  wm  not  niffiaitDtlj  nmpla  fra 

»naa  fai  woiki,  and  it  irai  lortnuU  tMnloia 
a  iMi  oonpUcattd  inatnuMat  of  anffldcnt 
•eannoT  had  aln  baan  fnmiihad  bj  La  Cbataliar, 
lAohM  thMKbvinenaaad  thadabt  dnatoUnbT 
IhaaaicatiBaHkdiBdnatiialwotld.  Htoiiawoptlaar- 
nnnatRy  huad  n|ian  tha  photomatw  of  Oono, 
WH  daacriiidat  langth,  and  a  aadat  of  uaMma- 
jMrta  of  l^*!!^?^**  '^.^^'^  if^ 


moial  Kaadt  of  tha  inninav,  and  tha  pMtt  oon- 
dndadwithuappMllopnoUaalBMata  So  all  i- 
thdr  powir  to  foafer  aciecktiflo  famtUgatloD. 


FUSHAGS    SBAiraHT    REOULATOB, 


dk'£^ 


it  to  mj  fomaoa,  by  maau*  i^  irhidk 
rnnB-ir  uampar  and  dianght-ilida  wira  Batomaao- 
aOr  adJottM  at  an;  aaibpiad  lioai  in  tbt  ni»iiiD>. 
A^  pmrnm  ot  a  madunual  tnm  maj,  at  a  modariM 
tT"**.  it  up  °°"  fo'  himaaU.  I  haxe  raomtly 
mada  mom  impmraoKila,  aad  will  bagin  ^ 
IlicriMna  tha  anangamanta  for  a  latge  fnn»M, 
whkb  dinr  born  thoaa  fbi  ■  inull  oDe. 

Ib  a  laif*  ftmaoa  thsM  ai«  two  doon  tomanlpo- 
htta— Fie.  1 :  a  draught  door,  A ;  and  a  dicek 
dna^  owe,  B.  Thaae  doon,  npnaanted  bf  fall 
tinaa,  an  Aown  in  the  poailian  Umt  nanallj  oeonpr 
.__.-_ u.--....^  ...-1 ...J —  ^  bring do»d. 


daring  Hie  idilht,  the  draaght  door  A 
■nd  tta  diMk-diwight  door  B  open. 

looidertolaingtbeilluitntltnkawi' . 

of  HieaB  oolnnma,  the  diswlngFlg.  1  ia  nnaToidablj 
{daeadnrrdoaatoFIg. 2.  llianadn,  vhHepai' 
ulng  the  aaaoriptlon  which  foUowi,  ahonld  beai  in 
^SthatFtg.  1'  ' 


it  Fig.  1  ii  aoppoaed  to  be  remoTed  aaranl 
feat  to  the  idt  aad  below  tha  ;p]aee  it  oompiaa  on 

VhSk  fiw  attadinuot  ta  made  for  tha  night,  a 
hook,  a.  Fig.  1,  aonnaotl  with  the  draught  door  at 
>.  Tha  hook  a  la  at  the  exiiemltr  of  a  line,  s  e, 
whkb  MMaa  oral  a  poUar,  i,  Fig.  S,  and  tannlnatea 
at  a  wSgU,  W.  The  Una  s  c  □»*  be  a  gnt  Una, 
piotata  win,  or  a  light  hiaM  oh^.  Hm  uttv  i> 
pntealda. 

The  wdgU  W  la  nlBdent  to  kMp  tha  door  A, 
Fig.  1,  opanin  the  poaitlaa  A',  ihown  hr  br^an 
liBM,whaattwefa  nothing  to  faiterfen  with  tt. 
ThapiiIhTrfla  hnng  Inm  tha  JoliL  Attaahadto 
&a  Itea  0|#,  FIk.  2,  d  a  point  «,  it  anothw  Una, 
*///,  lAicb  abo  wuMa  one  the  paUn  4,  andaoda 
B  a  Mok,  #,  Fig.l,  wmn*fting  with  the  dnnght- 
dawatA.    Uwfllbaiaanth^iriMatbawal^W 


.. „ eline<i«,thBHneJ^    

tt,BaTlBglDtliBdbM»]BOf  tta  aHowa,  wiU  aUow 
ttw  ehaek  dnsgU  dow  to  don  by  ila  own  waigfat. 


Sonwad  fata  ttejolat,  Fig.  2,ii  tha  are  I  rap* 
■ortfauT  OM  and  of  along,  nwtomidnid  or  lam, 
IL  at  tha  other  and  of  wwA  an  two  ajea,  m  m, 
unwed  tato  the  jrf-"  '^ '-■ '  ■"- 

£»»  whMi  aat  A 
wing.    Thepbij 
Aalerat  If  n^a 


which  the  rod  n  la 
it,  aa  ihown  In  tha 
ongfa  thtaa  eyat,  and 


0  the  weight  W,  andi 


A  ahoit  line,  f,  attached 
in  a  tins,  r,  whiah  hanga  n~u  _»  ._._  . ..    .__ 
la  10  adjnated  that  the  waight  ia  vtlnlj  anppoitad 
bT  the  le*ar  daring  the  night,  allowing  the  annsht 
doot  A,  Fb[.  1,  to  remain  oloaad  by  iU  own  wafa^t 

Faitoied  to  tha  joirt.  Fig.  3,  ia  a  wooden  Eox, 
HI.  It  ia  prOTidsd  with  a  aliding  door,  ( t.  Aftar 
aettiDg  an  alarm  dock  at  tha  laqolred  hoar,  tba 
cloeku  placed  in  thla  box,  faoe  inwatdi,  and  tha 
alidinv  door  i  I  ii  doaad,  laaTiog  enoaed  nothins 

»— 1  ..»».-  ^j_j: 1 -a  *■._    -t —        rn^    ALJ-  K 


. thepiai 

the  aboke  tha  hat  leather  ia  lil 
qaatter  ot  an  inch,  and 


■  oh,"  tha  winding  aiboi 


lerolring  by  the  nnooillng  ot  ita  apting  in  the 
..      ^f^.     ■ ,. 

1^   the '  broken    llnaa  c' d*.    "Aie  rod  1 1  li 


clog  i^  p,  which  fall*  into 


tha  arrow,  wind*  np  the  Una 

^'o".  -^ ...      _ 

poaiHon  ahown  by  the 
leaff.    The  weight  Wlalla  to  W'.opao- 


releaaad,  and  talli  into  the 

rt.    The  weight  W  falla  to  W,  opao- 

._„ ^ght-door  A,  and  allowing  the  ohaoh 

drangbt-door  B  to  don— Indicalad  now  by  broken 
Unn-tha  formar  at  A'  and  the  latter  at  B'.  The 
(all  line*  npteeent  the  aitaation  ot  tha  variona 
piaeai  daring  the  night ;  the  iBokaii  Una*  dkow  the 
■ama  piacaa  after  the  alarm  haa  gone  oft.  The 
wdght  ot  the  dranght-doiv,  tha  obaok  draasht- 
doorand  WahoaldiM  ao  adjoatad  that  theae  door* 
may  be  worked  together,  a*  ihown  fa  the  drawing, 
or  uidepandantly — nnce  there  are  oooaaioni  whea  it 
ia  deairable  to  leave  the  duck  draught-door  olceed. 
A  &ae  gat  line  c  f  wQl  anawv  for  oonnaoting  «,  tha 
winding  arbor  of  the  alarm,  with  tha  pfa  p. 

For  a  dwelling- hoaia  fomaoe  or  ato**  Tig.  i 
flloitratea  a  lipiple  arraiigainant.  A  light  chain 
a  a  a  ia  paanl  roimd  and  taitanad  to  tha  projecting 
part  ot  the  cold  air  damper  A.    Thi*  chain 


lo  the  ait  entering;  the  ptunp. 

To  avoid  any  daaiMtoe  ot  ta  mix  u 
pi^xm  and  tha  toot  ot  the  pomp  Darral 
Ibrmad  ot  a  oonvez  eooa,  witn  the  f 
toward*  the  apex.  TtM  nnder  aide  ot  tl 
fonned  ot  >  nmilat  ooncave  oone,  with 
Talve  towaidi  the  apex,  and  well  oorarod ' 
piaton  of  oil  above  rfdOred  to.  Upon  thi 
ot  (he  pUton  theae  oavitiaa  fa  the  banal  t 
the  drton  od,  and  the  iMiton  paaeea  iaat  a 
at  the  top  of  tha  (tntka.  The  oil  fella  to 
the  pump,  and  oonpleteljfilla  nptbe  daui 
the  ezcaaa  off  paa^ng  np  throiuh  the  valv 
air  whn  tha  piaton  ta  at  the  bottom  ot  t 
Inafritad  of  a  atoAng-box  and  noQ-reti 
tha  piiton<n>d  ia  made  to  pas  throogt 
hydraalio  hat  Igatbac.  Thg  pump  oove> 
rated,  and  ha*  a  duuaber  above  it 
mfScunt  oil  to  imoHna  the  hat  la 
flange  ot  wUdi  cover*  the  pettoratioDa,  ■ 
valve,  and  oatning  a  OMlal  ring  or  wi 

two  bW*  upcm  ■•-  "— —  ""*-~    i»hir*  ■ 

tha  top 

walfag.  any  a  qaaner  oi  an  incu, 
freely  dalivarad  throu^  the  part(_ 
eylindot  cover.  Before  the  hat  leather  r 
to  ffa  teat,  the  piaton  will  have  made  a  < 
an  Inch  ot  the  down  atroke,  and  a 
qaaotity  of  the  oil  fa  tha  top  chambc 
tbioogn  the  pstorationi  fato  the  pan 
On  the  next  ittoke  thia  eioaaa  oil  attain 
throng  the  cyUnder  oover,  lothat  the  b 
valvei*  lifted  by  Uqoid  initead  ot  by  lb 
rarefied  air,  and  there  ii  an  abiolato  deh 
tha  ait  talMO  fato  the  pomp  at  every  atr 
abaorber  i*  a  metal  ca*e  with  a  itooe-w: 
which  ia  qnite  nntooched  by  nilphonc 
oraieeqaenuy  there  are  no  add  fumM  t 
tha  pump  or  caoae  anplceHntnM*  in  wc 
ma^fae.  Ice  made  on  thi*  prindple 
opaque,  owing  to  the  rB[dd  freezfag  :  ha 
BwWqoite  hard,  and  even  more  pure 

Mr.  Fleoai  (Uted  that  tha  madune*  « 
woAad,  and  that  if  tainted  water  waa 
machine  dr«w  all  bad  gaa  oat  ot  it,  and 
pate  ice.  He  alio  Med  that  the  vaoa 
had  a  aeparata  valve  tor  varioai  oaea 
partioolarly  good  vaonam  waa  deaired, 
Fraf.  Jadnon,  ot  Sing's  College  Chomici 
tcwy.hadtdld  him  ha  had  been  able  wit] 
vaoaam  thai  obtained  to  carry  oat  axpa 
ohamloal  i  laneTnli  fa  a  manner  previooaly  h 


id  tha  tomase,  carrying  a 
lore  bell  aruka  oonnaotad  by 
wii  ot  which  tha  draaght- illde 
ihe  tamaoe  ii  operated.  During 
tha  night  the  pfa  illocki  the  pnllay  r~' '" 

'ciriit    ■  '  '"         "^ 

ff.tbe 


A  CLAH P  FOB  HOULLEBS'  7 

THE  ninrtiatlon  ihowi  a  damp  for 
aaak*  leoently  patantad  by  W.  W.  J 
of  Newport  Newi,  Virginia,  U.S.A.  Thi 
daima; — 1.  A  damp  tor  moolden*  ftaaka. 


lUay  and  prei 
_  When  the  a 
goaa  off,  tbe  pfa  d,  taatanad  to  the  line  1 1  ooDneet- 
iDg  It  with  the  wfadmg  arbor  of  the  alarm,  i*  dla- 
engaged  from  the  policy,  and  th*  wdght  W 
deaoondi,  revolnng  tha  oold-alr  damper  in  the 
direction  ot  the  arrow,  and  by  meana  ot  tha  bell 
cranki  which  are  oonnacted  by  wiiaa  ff,  &a.,  tha 
draught  alide  at  tha  aih-pit  door  ii  opened. 

The  diafa  ata  ihoald  be  taatanad  to  tha  oold- 
alr  dampCT  A  and  to  the  pnllay  h — fa  each  oaaa  at 
a^^pofatby  a  rivet  ot  pfa,  t *■"* — 


it  ahootd  be  oon- 


laotit. 


HAHS  ICE-HAEIHG  HACHIIIES. 


roiymn 

havfag  noldfag-aima 


AT  the  lad  monthly  maetfag  of  the  London    taOad  groovaa — 
Amodatlon    ot    Foreman    Bngfaeen    and    arma,  and  wedgad-ihaped 
~        ^' *-■"    ~    "-  " ^-'  "-'- ■-    --"  dovetail  g 


revanihla  reotangi 
_.  it  that  oatcc  eu> 
the  ride  opporita  Mid 


1   tha  Cannon-itreet  Hotri    dide 


tnted  ^  madiinaa  ^  work  making  ice  on  the  tabli 
Hie    aathor    had   recently   dealgiiiid 


odying  tha 
logriaotit 


I  dafecti,  two  ot  tha  maditae*  \d»%    i 


groovea.    2.  A  < 

, Dg  of  two  irmma 

rewrible  tectnngular  piMea  B,  havlna 
arma  B',  adapted  to  cniage  the  ride*  ofl 
log*  i,  havfag  i 
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teanyotMldgt 


read  by  llr.  Henrr  A. 

■"—  •"-"—-"  ifina- 

arma  B',  adapt 

log*  i,  havfag 

the  Carrf  madifae,  bat   wedge-ahued  dovetdl  gnove*  and  wsdi 

I'TiS^wfa  
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wen  QUalnsd  tbe  nma  night.    Except   foi  Biat   fraetor.     Ooa  of   th«M,   tUt  of   Ilia  lUr  B.D  RTIKNl'll^in       NliWti 

mimiHi.  thuy   woold   new   bMe ^ attoropted  to    -    19;4096%    wa   predicted   toT^10-^,iaa  lb.  BVJXUlXiriV       M£ii>w< 


^otognpli  me  apectrom  of  w  faint  an  otijsct  a>  logall  was  then  counting  Moonds  for  him.    The  *** 

U>  NoTB  waa.  atai  appeared  to  hang  on  Iha  limh  for  at  IsMt  a  rilHB  annual  meeting  of  tha  reoeoUf^tonua 

In  reply  to  ■  qawtion  «■  to  Trhettur  the  itar  had  minute.    One  heaid  oiec  and  over  Kgua  at  stan  _|_      HnMnma  ABsooiatioi],  wUoh  ic  to  be  baU 

atiralT  dimppaaiea,  Mr.  DowniDg  rtated  that  It  appaaring  to  sncroach  oa  the  moon'a  limb,  e«p«-  ,5  Maoohestor,  will   oommeooa  on  Xhnnday, 

wai   itOl  Tinble,  but   wu  only  ol  the  fifteenth  aaUy  ne*r  tha  polei;   but  thii  waa  doee  to  the  it     r       l        jjc    j    Willia  Clark,  the  preii. 

maanit-'-  »--_  .         .... „  ,^_v 1 vi 1_  j     •                                                 _     _    -     . 


'*^-    ,,      .1.            ,,                  »             ...  E<iaalor.    If  the  moon',  hnab  went  Tery  obbqwly  ^     '     •  ^         ■        ^j^   ^^^    j,^   p^,,   Bojd 

.   Maunder   then   read  aome   notei   on   the  oTuaatar,  it  roaht  be  eolipied  by  a  projecting  , ,  "I'w.           l!" j  1.1.  !^,„i   " T^  «rill  Hiemnimi 

"PartialEclipMof  theMoonof  M>y  llth"by  mount«n^  »d  theTreappearintta  follow;  butS  V*l''"°fi.  P™'^*^^  **"  J^™e^X 

Mr.   Oood«:il.    The   eoJipw  itarted  a.  «rV  «  this  ^ih>  limb  we£t  p«pendicularly  over  the  '^el"*'  *«  °°"*f;?^.'^*'rT»-       ™^^ 

9  p.m.,   and   by   9.20  wa>  well  adTanced.    The  itar.    He  thought  Uii*   wai  a  moit  ineiplieablo  the  members  will  ba  Intited  to  a  rsception  a 

noitloD  nearett  the  limb  Hrrt  ob^rared  was  more  pb^menon.  'he  Mosetim  of  Owens  CoUege ;  and  it  ib  hoped 

oittlnotljTiBibletluuiUiatDeaiUieunobKDrsdcaTt.  Hr. £llia uid  that  he  had  natioed  that  one atar  to  make  arrangementt  for  a  conTenaiiocc  ib 

MnrtHg"  were  more  dlitinot  to  the  unaided  eye  bad  distinctly  buns  on  tike  limb ;  be  thought  it  wa*  some  other  building'  of  interaat  in  the  city,   1 

flian  in  the  teleaoope.    The  general  tint  was  a  rich  the  fifth  01  mth  gmn  in  the  list  published  in  the  visit  will  also  be  paid  to  the  herbwram  and  Sua 

eoppw,  deepMt  neai  ths  S.E.Iimb.  Obaenatary.  oollectione  ol   inwots  and  sheila  bolonginj  to 

nns  was  followed  by  a  note  by  Mr.  Hopkins  on  Father  SidgreaTes  aikad  whsthar  the  stu  re-  ]^f  j  Cganio  Melvill. 

the  "  Colour  of  the  Earth's  Shadow"  duringthe  maiaed  aa  a  point  of  light,  or  wbetber  it  wai  ipread  .         •     i.      t. 

MBMeoUpae,  illnatrated  by  a  water- colour  aketoh,  out  into  a  line.    Ha  Bad  noUced  that  one  of  the  The   anniTereary    meeting  of   the    IdntMa 

Till  the  moon   waa  tno-thitdi  eoUpa^,  the  pre-  stan  waa  double.  Society  woe  held  on  Wedneaday  week  at  Biu- 

dominating   tint  waa   a  deep  grey  with  a  aught  Hr.  Wealey  remarked  that  Hr,  Severnwas  using  lingtou   Eoose,    when   Frol.   Uharlea  Slenrt 

nddish  tinge.    Latec  On  the  coppery  hue  became  Mr.  Ingall's  lOin.  lefrictor,  and  that  he  fully  ez-  delirared  th4   pretidentUl    addtew,  he  beini 

more  pronounced,  until  at  10.63,  the  time  of  man-  pected  the  itar  to   go   at  once,   but  Mr.  Ingall  sabeequBntly    re-elected    president    for   lie 

mnmobscuration,  it  waa  visible  to  the  naked  eya,  counttd  over  sixty  aeoonds  before  it  did  so,  ensuing    year.     The    sabieot  of  his  discouns 

and  by  shifting  the   telescope,  so  that  the  nnob-  Mt.  Maunder  read  a  circular  lent  him  by  Prof.  ^    j,   "  j^h    .    hrancli  of   inauirr  in  natunl 

•onredportionwaeontoftlKi  field,  it  waa TeryTiTid  Hale,  on  behjf  of  the  mathematical  and  astro-  ??*,'•    "  wh  t>,vtn^™.J^nnl7f  n.tnril^ 

hideed.'siid  a  considerable  amount  of  detail'could  nominal  division  of  the  World's  Cong™,  Auxiliary  S'"'*'^.*''''* '''^^°°°E!^'°,''°°Au' ^H^^ 

be  inaie  out  on  the  moon's  surface.  The  penumbra  of  the  Chicago  Exhibition,  which  «t   forth  th'a  t",""  ^H?'"V^ 't- '""^?' "*/"^  P^  ^^^ 

was  gTCTiih.Wue  thtoDghout  the  ecUpw,  the  blue  general  obieoS  of  the  oongreea.    He  remarked  that  being  the  obeeryation  and  study  of  the  vanou 

odour  being  sapedally  distinct  at  mid-eclipse.    A  Prof.  Hale  had  said  they  fooked  chiefly  to  England  acTicea  of  the  animal  world  to  aecnre  pn>we- 

gteyiah  patch  wasobMrved  to  fill  the  greater  part  tor  the  support  of  their  projeeta.  tion  from  inj  uiioos  agencies  :  a  stady  which  a 

of  the  SrE.  quadrant,  and  reached  to  the  ceotie  of  The  President  stated  that  he  had  got  np  to  ob-  now  most  geoarally  referred  to  sa  "  protecnn 

the  disc  serve  the  occnltation  of  73  Piidum  by  Jupiter  on  resemblance,"  "  animal  mimicry ,"  or  ''  cnlon- 

AbeaatifDl  coloured  drawing  Ire  Major  Skelton  thamomingof  Ma^  !4tb,  bat  had  been  prevented  tiao."    In  illnstration,  Prof.  Stewart  slia<rsdi 

waa  also  sxhibited,  showiiig  the  bloe  lone  of  the  by  clouds  from  making  an  observation.  highly-instmotive  series  of  apicimens  of  alga, 

penombia.  Whilst  the  ballot  was  proceeding  Mr.  Mannder  „.„<  .nininlii     nrnntawa.  and    fish    Dreserred 

Mr.  Maunder  having  read  a  note  handed  in  by  read  a  paper  br  Lient.cS^ndMSrkwiok  on  the  ^d  m?u^\.^a^orTmonrtraWZ 

Mr.  Holmea,  In  which  ne  said  that,  to  him,  at  about  "  ETolot^rof  ^  Amalanr  Aatronomer."  "^'*  mooted  n«ciallj  for  5™°n«""°"  ^ 

thomiddJe^f  the  eclipse,  the  UM^nortion  was  a  The  Preld-it  iaid  that  no  man  bad  dona  more  ^^'cJ^^'f^?"^}    Ji^'  ,^  JT^ 

dull  oopper  tint,  whne  the  lower  portion,  and  more  for  the  amatant  aatronoaer  than  Col.  Markwick,  gnished     naturalist,     attended    in    person  w 

espemaJTy  to  the   east,  waa  strongly  tinted  blue,  His  naked-eye  work  and  that  done  with  a  field-  receive  the  Linnean  gold  medal,  in  presenlmg 

then  prooeeded  to  reaid  a  paper  by  the  Iter.  A.  glan  at  the  Cape  allowed  how  much  could  be  pm-  which  the  President  took  occation  to  refer  to 

Freeman,   on    "The   Earth's     Shadow    Crossing  farmed  with  comparatively  small meaa).  Mr,  Wallace's  great  services  to  natural  hiato^, 

I^oho  and  Copemiaoa."    Mr.  Freeman  found  that  nemeetingwasadjoaniedat  6.30.  both  by  his  travels  and  books,  to  his  intimic; 

the  general  curve  of  the  earth's  ahadow  could  be                       with  Mr.  Darwin,  and  in  particular  to  his  inde- 

Mdly  perooived,  a^,  mentally  glueing  along  it,                        pendent  origination  of  the  theory  now  knoirn 

U  waa  quite   poasble    to    note    wilhm    about  aiz  Gthat  nf  natnral  wlnntion 

Moonds  the  time  of  oontaot  with  the  ring  bonndaries  nSSrUL    AffD    gClEBTIgIC    VOTES  """"<"  °"'"^"«'®''"°°- 

ofTydio,Copemion.,andothsrfomitions.    The  '"»**>'^    AJU    abimHUflL    AUXiSS.  k  jg  jajei  (hat  natural  gus  haa  been  diaooiMed 

ahadow   oroaaed   Copemieua   from   E,  to   W.  in                                          """ at  a  depth  of  about  800tt.  in  the  dislrioDof 

3-ttBm.,  and   bisected  it   at   9h.  33-tm.  Q.M.T.,  Auoho  the  many  nsea  of  etsctrloity  is  that  of  Wela,  Upper  Austria. 

It  onNSM  I^oho  Srst  E.  to  W.  inSm.,  and  bisected  guarding  the  treaaures  of  the  MetiopohtanMuaenm  „,                ,..,..-         i  ±1.     t>       1  »>..» 

ttatlOb.lO-8B.,and«gain  S.  toN.  In  3'lm,,and  of  Art  in  New  York.    In  the  iwm  containing  the  The  annual  viaitatioa  of  the   Koyal.  Utaet- 

u — i.j:i-^  ,,.    «.,.._     .f.^  oenttal  bright  part  Moses   Lazarua  collection  of  miniatures,  punted  vatory  at  Greenwich  will  take  place  on  batnr- 

llipse  with  axea  aa  3  :  4,  porcelain,  and  other  rich  and  valuable  objecta  of  day, 

I  appeared  much  more  art,  there  are  wires  "^g  imderneath  the  lid  of  The  seoretary  of  the  British  Aasooiation  Com- 

TWe*^%o:e?r^ee^ptiJ?S,g*"^nC  J^i^S'anjTara^'bS  wo^d'^ri""«-^^<  f'^^lV,  T^'f'  '-  '*>  %r'"t -'f  1^ 

thea.W.p;int,  and  a  ioUtaiy  5ne  JaTtoo  S,E.  CemoU'a  oflloe,  ^d  aUo  give  wawfig  on  the  ground  tableat  the  laboratory  of  the  Marine  Biologwsl 

point  floor  by  ringing  a  big  gong.    There  Is  a  simUai  Aaaooiation.atPlymonth,  aanounoes  thataprii- 

Hr.Petrie  said  that  the  time  at  which  he  observed  urangement  in  nsa  with  other  valuable  cases.  oationa   for  the  nse  of  Ibe  table  donng  ua 

the  shadow  to  emu  Tycho  oorratponded  exactly  j.  ir,™™  mrimtiMt.  uvu  Vimraii  hu  nUfl«i  ■  preeeut  summer  should   be  addreased  to  hm 

j^ttrfpven.l^Mr/F««nan.   ^had  Of  latS  rti^^|C%,"Ci^SM^.^of  ("'■  S.  i'-  Harmer,  King's  College,  C«mbrid|.) 

^SS^IZ^Hf^""  '^  streaks  wh.ch  are  S^HSericin  LI'tS^S^  m^^Tt^  »«  later  than  Friday,  June  10. 

SSf^vSdCinbiSSJjly^pup  ttatthe  Card-  of  India  stole  gold  from  ant hiUa  u  has    been   decided    to  close  the  Crfrtsl 

to^^d^^JHrirtSSkS^t^  ^'^'a'Ct'^i'^'^thf  hW^-^t^-  ^.'^    ^^°"'"^    Exhibition    on    Saturdaj, 

'^^'^  north-wSrt,  and  notio^  that   the  ^J^g  «^ted  L^  ol^Lw  f^^Tt!^"  •'"^y  ^■ 

Jimm  portion  showed  op  we^  through  the  shadow,  j^e  American  ant  ia  said  to  show  a  aimilar  dia-  The  Gleneral  Summary  of  the  Mineral  Pro- 

n,™,in,^^li^i?^'?.^K^;S;?TJ?.'™ii  p-itio"^    When  it  has  built  a  hill  or  dome  above  duoe  ol  the  United  Kingdom  and  of  the  laleof 

SSS^f^^^   to  bS^o^  i?a^  itM!*""!".  "  «"««  it  "'"  «^  bignent.  of  Man  for  1891,  aa    given    in    the  BlneBookw. 

^^Tm-^  ™°t^o»srf^auoe^cewS  ™e?J»  which  are  fitted  togethM  as  a  _s»t  of  Mines  and  Minerals  just  ia^ued,  snpplieeagMit 

K'^iSXuin.        ^"^               "^"^  mosaic,  Uiu.  better  res-tu,g  the  action  of  wind  and  j^j  „i  interesting  information,  though  in  . 

MtTf.  J.  Wardale  mantianed  that  he  had  Ob-  ™^. .  ""^  t^'^f"^.  "' »  o^anca  lootfalL    In  the  very  dry  form.    Amongst  the  preoioua  metsli 

.e^W;cUp;?^toTS^  whi^of  aT^wav  K:r^^''^i"'^'^i£^'^"'^>'S,*  'onid  in  appr^iable  quantities  in  the  DmteJ 

-Triage     9.I0T..  given  «  the  time  of  the  moon^  ^Ji^^^he^^Ly  l^k,  «S1^  £S?^^ rf  Kingdom  we  find  BOld\nd  diver,  the  vain, - 

f*„°^"^  'S'??,'.'^"'^!  *"*,?,"  ^''°'°.'^"  gSHV^f^d  'n0^1iWVhWeC».^inSS  the  metals  obtained  by  amelting  in  1891  bang 

touched  It,  and  by  9.20  a  considerable  segment  waa  ^^i^lolo^^i^^^'^itt  respeoUvely    £13,700    and    £52,53*.    In  goW 

M^  o™^'™,„H,™--l  tM. «™. «» »,«„.„«.   -,.  "O"   ioquiied   if   ^^3   l»»d   heard  of   thoie   in  there  wa«  an  increase  of  more  than  £13,000, 

of^  SSSS     pX  an^iSS  Mtot  o"^t?te  ^'^'^  »■"!  i"  ^»er  a  decrease  ot  £5.500,  aa  comfaMd 

thought  thTmlotation  of  the  m^n's  disc  waa 'the  Ths  Xdtional  Lifeboat  Instiluiion  is  issuing  a  with  the  preceding  year.    Of  the  other  melak 

mo^lieantiful  he  had  ever  seen.    The  nnedlpsed  report  of  some  oompetitiva  trials  of  sailing  lifeboats  iion  atanda  first.    The  ptoduoe,  after  smeltuifi 

poitiOD  stood  out  brilliantly  white,  and  the  pen-  carried  on  at  Lowestoft.    It  was  arranged  to  em-  amounted  during  the  year  to  £11,896,819,  s« 

unbcawas  of  a  moat  bcautitul  oobalt-blue  tone,  brace  in  thve  teala  all  the  varioua  typea  of  lifebcata  oompared  with  £14,808,88J  in  1830  ;  tincomiiig 

whldl  might  be  due  in  seme  meaaore  (o  the  con-  employed  by  the  inaCitution  with  a  view  to  deter-  next,  the    value    amounting    to    £881,136,  •« 

faaatot  the  oomplamentiry  colour— coppery  red—  mining  defluitely  which  is   beat  adapted  (or  the  against  £937, 7G0  in  the  preceding  year.    The 

of  the  Mmainder  of  the  disc    The  effect  was  the  different  parte  of  our  coast,  the  circumitaaces  and  decrease  was  more  in  value  than  in  quantity, 

same  as  is  leen  when  light  penetrates  a  cunant,  nondihansofwUchvMTmalerislly.FoTir  types  of  ^    j    amounted    to     £100,687,    and    alne  to 

Ughtingitup  and  bringing  out  the  colour,  of  the  taat.  w^  m1^  to  t^e  part  m  the  h^--v^.,  ^fj^^.j^^X^  being  afXng  off  to  thefone« 

interior.    It   gave   the   moon   the   appearance 'of  the  Norfolk  and  Suffolk   type,    the  salt-nghting  7  »hL  ,.™nT„<t  ..f  .  ifmo  ,1™;  i-jn  nnn   .tkI  u 

seml-tranaparlncy.                               ^^^  tvpe,  the  Smthport  type,  and  the  tubular  type.  !»  ^'>  ''"'■°°*  f  » >'"'«  9^^  >t?^S?"'  *°^ 

The  President  agreed  with  Mr.  Green  that  the  The  summery  as  to  die  behaviour  of  the  boats  locreaae  in  the  latter  ol  aoout  i.J,iM). 

colouis  were   extremely   beantiful.      He   ahauld  under  various  existing  condiliona  shows  that  the  A  new   kind   of    submarine  boat   boa  been 

deacribe  the  colour  of  the  penumbra  as  what  he  Southport  tjp»  stands  first  in  order  of  merit,  with  launohed  at  Savona   by   an  Italian  auKiueftr, 

believed  ladies  called  electric  blue.    He  envied  Mr.  the  "self -righting"  as  second,  and  the  tubulsr  aa  n!„nn-    .hhatti     whirh  in  dBsiimed  for  Lhiilf 

Prmnnan  and  Mr.  Petrie  their  powers  of  estimating  third.    What  ia  described  as  the  Southport  type  is  „^  ,  '  t„i„  "l  J^^^^^^^                         driS 

the  time  at  which  the  edge  of  the  shadow  ilasel  •  large  sailing  lifeboat,  apedslly  dedgSd  foVthe  "^i*!?'"^°/„„  '  JI**^'^-  J!  „*?  ^^ 

over  the  moreconspicuans  objects.                  ^^  trialsV  the  Institution's  conaulting  naval  arohi-  an  eleotrio  aorew,  and  is  capable  of  remainlM 

Mr.   Downing  hU  at   a  former  meeting  asked  teot.    She   is   a   modiHoatlon  of  a  large  lifeboat  "iider  water  about  an  hours  a.,  a  depth  <* 

members  to  noto  these  times,  and  he  thought  he  deeignedby  him  in  1887  for  the  Southport  station,  330It, 

would  atteiopt  to  do  so ;  but  he  should  not  Uke  to  and  is  fitted  with  water  ballast  canflned  ia  tanki.  j^y  ^^Aa  in   oompalation    (or   the  BtW4 

■V  to  a  minute  01  two  when  the  edge  of  the  shadow  '^J"  ™^B  b^"*  »  »1~  IJ?"^«^  ,?''^  ■/«*  ¥^^  Institution  Soholarshlps  mnab  be  deUvendit 

^*pS;.tm«iticu.dthatMr.   Sevembad  Wt,  t  d°^  H^  XTeel'^an^S' aH^-d"^  ??  ""^'^A^t  ^0.^^^.? ^11^  ^ 

obwrved  the  ooeultatian  ot  soma  «maU  .tars  by  forward  to  throw  oS  the  seas  which  may  hm^  [»  Science  "id  An  Department,  at  the  N^arf 

the  adlpsed  limb  of  the  moon  with  a  10  j  In.  re-  boaid.    She  ii  not  self-righting.                jiaa  being  ati.Queena  Qate,  Soath  Kenauigton,  00  \V«u» 
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YiatBUJTY  or  Tsavs  nr  full 


[33662.]— VElfm  b,  I  am  mra,  miicii  nuxt  muH; 
vinhlo  III  full  nuuUno  tbAD  ii  MiiflnUj  knon 
ud  thli  uian  from  tlw  neglMt  of  tli«  majori^  o 
ftar-nMn  to  obtain  an  aocanta  knoirledao  of  tb 
dinoBoo  in  wbkh  to  look.  To-day  (Sundky 
HaT  29)  iti  podtlon  a  faw  dagtow  nat  and  aontl 
of  UM  moon  nablad  me  to  pick  it  np  thRnish  i 
Imak  in  a  doDd  with  an  opan-glaM  at  4h.  23iii 
Fiva  minntca  latsr  my  wifa  and  dangiitac,  lookini 
aa  I  diteetad  tlism,  aaiily,  oailet  Hilda,  found  tbi 
planat,  which  ramauiad  to  uam  iteadily  and  brightly 
Tiiibla,  altbonsh  tike  glaie  o(  tha  nin  waa  at  tha 
Hma  partfonlMy  itnnu. 

Chilaaa,  a.W.  Fnnk  Bobbtna. 


OBBIT  OP  70  OPHHTOHI. 


^'J 


nn  I  b«  athnrad  to  polot  out  a  «nipb  of  miiprinU 
and  then  pui  on  to  mote  important  mattara 
Undv  "Snn  DUtaocaa  of  Syatan,"  0'761  abonld, 
of  eooiw,  lead  0163  -  panUaz,  and  7-7  nndei 
"BiigbtlMM"  ia  oMoQily  Intndad  fM  I-] 
■I  diflannw  In  magnitDda  of  the  oompooaota  ol 
pafe.  Adltonpanor  nadar  "Uaaaea"  ameanto 
We  teen  in  Oe  eopr-2-2<  -  lOS,  not  12-«rHair- 
•nr,  de^ite  Um  npetltlim  of  I2'6,  toqi  eoire- 
noiklantwpaanta  have  worked  with  lO-S,  thoub 
l^oee  of  if  b  vitiated  bran  acne  in  method.  II 
Hm  ouaa  of  atu  A  f«  10  e  timea  that  of  rtai  B,  and 


In  ooDolnriou,  I  would  ad*lae  "  8.  B.  B."  to  g 
Pnotor*!  "Halt-Hoan  with  tha  TelsMupe,"  ai 
I  fane]'  hii  initramsot  ODgbt  to  ihow  eraiyUiii 
gino  thme,  ai  many  of  tha  lo-caUed  toata  for  3i 
can  be  aeen  with  leu  apeitniM. 

I,  too,  like  Mr.  Fridy  <letter  33544),  have  alwi 
failed  in  neing  tha  oomMnion  to  PoUxii ;  and 
mar  here  itata,  in  rap^  to  a  hint  bom  one  ■ 
"Onn,"  that  I  have  a  diagonal  eya-tabe,  b 
aeldom  oia  it,  and  certiioly  ihonld  not  do  ao 
lookiDg  for  minnta  objecti,  aa  tome  of  tha  light 
loat  by  TBfl«tion. 

On  the  13th  of  FehmAry  I  tried  the  Ore 
NebuTe  of  Oiion  with  my  2}  eutdown  to  IJiu.,*! 
oould  ie«  toox  itan  in  Trapezium  with  ride  viiio: 
With  1)  they  were  vary  djatinct.  With  2ia.  Rigel 
oonpanion  wai  glimpaed,  bat  the  night  wi 
woodmidy  oleat. 

May  I  add,  ho»eT«i,  that  tha  pleanma  of  ailn 

to  thoae    who    purnia  it  for  ■  hobby,  lil 

I,  i*  not  n  mach  tonad  in  looking  tor  da 
donblaa,  but  in  looUng  at  the  nugnifioent  featori 
of  our  tatallite,  the  moon.  Such  obaarration 
aaay  and  always  wonderful,  no  mattai  nndei  whi 
phue  aha  i*  Tiewed.  SUll,  it  ia  a  pleaanre  to  kno' 
otw'a aUamt  companion  (the  taleaeopej  iaagoodom 
and  that  money  haa  not  been  aipandad  an  wortli 
leaa  mbbiih.  Mine  I  bonriit  in  Maneillai,  maki 
at  a  prioa  mnohloweT  than  tboae  of  nm 
"'"'"'"  ""'"'"Bnaa.  and  I  think  etwyoi 
by  ii 


J  in.    "^r. 


riaa  in  T^ngliih  catalognea,  **^*<  I  t***"^  tnvfj 
will  agree  that  it  ia  a  good  glam,  jodging  by 
ptttonnanoa.    Thia  le«da  pu  to  a   qoertion,  i 


f|^  wm  BO  mora  gire  tha  T*Ine  of 

itniwoa  difided  by  S  will  gira  the  ti 

■aInlngpaDny.    tOuwiaalo  apportion  tha  oomple- 


by^f  will  ^ra  tha  Talne  of  the  re- 

'  e  to  apportion  the  oompl*. 

to  A  aa  ita  (bare  ia  like 


patting  down  the  remaining  41d.  of  oi 
iba  Tdne  of  the  fid.  with  whiah  we  lal 


be  teleaoope.    Ooe  night  I  wai  abowing 
le  the  fall  moon,  and,  ai  ii  generally  m 
'     1  what  it  looked  like F    "V~ 


+  l-U6and-^-0- 


2-48  and  0-2S,  giTan  are  not  ii 


tew  people  I 
r^  laikat 

nietei,"  one  mid,  "it look*  aa  if  it  had  had  tn 
anall-pox ! "  JTImmr. 

P.S.— Shadow  of  Satom'a  ring  ncy  dietinot  to 
light  (Sonday,  2gtb)  at  11.20. 

T8LBBCOPS  ASD  aiTADSAHT. 

[33687.]— Tos  glaai  with  ilit  ^in.  wide  i*  f« 
akiog  ■  back  obaarration.  By  reading  np  an 
rork  on  oaTigation,  I  think  the  wtitw  of  letb 
13516  will  be  able  to  find  bow  it  ii  and.    Bdab. 


[38681.1— Thi  formaU  aa  piinted  ii  hardly 
eomot^-a  ahonld  read— 

f-t-i  i-r)~/d 

and  tto  word  "  diitaot "  ihoald  read  "  dietinot." 
A.  Oadd. 

aOMFOUnB  BSFLBOTOBS. 

[SSfiSG.]— IX  farther  reply  to  "  A.  S.  L. ,"  If,  for 
the  moment,  wa  neglaat  the  qoeetion  of  poaitfon, 
and  Mupoae  the  e.p.  to  be  oompoeed  of  lenaee  theo- 
latleal^  perfsot,  we  ibonld  have  oondanaatlon  of 
alln^metelr  prodadng  a  brMt  point  of  light: 
with  ordinary  leona  therv  would  oidy  be  part  can- 
denMtfon  at  that  point,  near  and  aronod  whieh 
wonld  be  formed  a  haiy  and  dimlMahing  Ught,  due 
to  qiherloal  abenalion ;  bat  the  whole  woold  not 
•aoMtate  an  image  in  the  ordinary  aenea. 

Aa  to  poaition,  the  rayi  on  paeiing  through  the 
field  leni  would  oouTerge  at  ita  prindflal  focoe  bat 
for  the  interrentioii  of  the  eye-leiw,  and  tha  effect 
of  the  latter  would  be  to  male  the  rayi  Joia  bnond 
tha  eaine  noner  than  tbay  othetwiie  wonld  do.  tn 
the  HnyglWDi  form  thii  point  eqoalt  4  (focoa  of  eye 
len*},  and  in  the  Bamtdea  equala  I  (fooae).  There- 
fore It  would  •earn  neoeaury  to  gire  a  n^allTe 
•nawer  to  the  qneation.  A.  QeMld. 

TBI,BSaOPB  TBSTS. 

[33686.1-PDaiMlheboataiuwerto"S.B  B'e" 
qoaatlon  in  lettei  33516,  would  be  to  inform  him 
what  can  be  done  with  a  imallsr  initnunent  than 
hla— Til.,  a  21in.  o.g. 

Satom  (notwithatandiog  what  "F.B  A. 3."  aiyi}, 
with  two  lataUitea,  it«  anne  and  the  dark  line  aooia 
ib  nrfaoe,  and  ita  fiattaned  polea,  ii  an  euy  object 
with  100  power.    • 

y  Laonli  ia  -rm  euy,  as  aln  is  v  Virgioii.     Tha 
donbl»4onbla  c  Lyrn  may  be  laen  on  very  dear 
night*.     Kigal's  oompaulon  plain  with  power  60 
Fonr  itais  in  the  Tnpezinm  with  a  power  of  36  in 
dear  weather.     Caator  aan  with  Uie  60  powt 
(  IieanisaodJOaanopelsoarywhentheatmonibe 
IsTcayelear.    Han  I  have  not  had  the  oppoitani 
ig  yet ;  bat  Venoa  is  a  brilliant  ^ect,  and 
k  ahadir^*  '-  '*--* —  '- .-*.'       » 


Is  Tcn  clear.  Han  I  have  not  had  the  oppor&nit 
of  ledng  yet ;  bat  Venoa  is  a  brilliant  oSjiat,  anL 
the  dark  dudiog  in  centre  U  very  pereeptible,  I 
Indoee  *  dnwmg  of  Satum*  as  aeen  on  the  9Lh  of 
M»,  with  power  100,  but  only  one  moon  wae 
vliible  at  the  lime,  two  bnng  tha  moet  I  have  ever 

*Whleb  is  in  peneH.  ud  ulteriy  impoMible  to  imli- 
MTBiiBB  of  or  to  attempt  to  repradDcT-^Eo.  ^^ 


_    . .  parpoaely  kept  w  by  the  r^way  oom- 

Cy  F    It  eeaios  a  pity  that  a  clock  with  such  a 
_i    reputation,    and    which    gave    such    gratt 
facility  in  takiog  the  exact  time  from  lbs  jnmp  of 
the  hande,  ghouTd  have  been  degraded  to  about  tha 
level  of  the  crdinary  cbuich  dock. 
LondoD,  May  2S.  A.  H. 

[33589.]— I  OAls  been  mach  interested  bv  the 
diicaasion*  in  the  "E.M."  concerning  the/deok- 
•*™^'-  "-  otherwise  of  the  gravity  over  tTuua,  ■>«• 

inmant  fgf     clockl,     lod    havj    JIM  lnJng 


ay  be  allowed  to  make  a  few  m 
ooncecnlDg  Uulr  snitaUllt^a*  regolaton. 


1  to  altac  my  firat  ii 

^MkIe■l  movemeat 

time-keening  qnaliUei,  it  ■ 
itdieoovwed,n(-^"-  ■ 


have  had  no  real 
that  tor  a  pertael 

anrivalled,  and  m. 

tar  ahead  of  anything  yet  diaoL , 

ing  the  tact  that  «tw  tdoce   ita  introdoction  (3) 


t  tham  have  tamed  ant 
lent  for  Cambiidn  and 


I  eaoapement  for  Cambndn  ii 
s,  and  can  vy,  with  eonfldaic 
"m  all  good  of— *--  -"-— "  "" 
[    mataT  bracl 


complete  failure 
I  have  Diad  tl 


bracket,  the  ebiadaf 
will  ban  no  effect  on  the  rata. 

The  remarks  made  from  time  to  time  in  O* 
"  E.U."  oonoeming  tha  complicated  nature  of  Iks 
gravity  dock,  most  have  bean  wrltlsi  by  omam 
only  partially  oonvanant  wiOi  Ibo  simpUotty  of  tUi 
really  beaatdal  novMMot. 

Ai  taany  ol  the  r«sden  of  the  ■■  S.H."  may  nd 
have  aeen  a  gmvity  regolator,  thay  can  aaa  a  lae- 
•imile  of  the  Saltain  dook  (alio  mada  by  me)  at 
the  Soaibonwgh  Clab,  near  to  tbe  Grand  HoW, 
Saarban>agh.  Tr^A.  Xoora. 


}BATIT7  BSOAPBMBHTB  — LAITIBBI 
PINIONa -PUBLIC  OLOOKS. 
[33688.]— WtTH  "Q.  N."  and  "F.  J.  a.," 
Lisa  hope  Lord  Grimtborpe  will  come  forward  ani 
pva  OS  the  authoritative  mformation  on  the  abov 
rbich  bs  ia  10  well  able  to  do.  Hy  faith  in  th 
restminatec  elook  ia  baaed  on  the  authOT**  stale 
nent,  to  whldi  I  rafened  in  my  last  latter,  togetha 
rlth  tha  annoal  report  of  iti  perfermaaoe  gfnn  b. 
he  Asbononua  Boyal  to  the  Board  of  Visitor 
very  Jane,  aa  menlianad  by  "Q.,"  p.  314.  L 
ddition,  I  bate  had  many  opportnnitua  of  oom' 
laiins  it  with  the  bonrly  time.eigaal  sent  ontbi 
be  Standard  Time  Co.  for  aynahronidng  the! 
looks,  aod  with  few  exceptions  the  first  stroke  o 
he  boor  haa  proved  true  to  a  second. 
I  greatly  doubt  that  the  chiming  and  strikini 
nedianism  of  any  dock  could  wc  op  injoriom 
vibrationa  if  the  pendulom  and  movement  an 
carried — aa  th^  shonld  be  in  all  good  docki— by  ■ 
east-iron  bnoket  bolted  to  a  solid  wall.  If,  how 
ever,  incb  vibratimw  did  occur,  the  effect  would  bi 
oolte  independent  of  the  form  of  esoa|Mmaot.  Hi 
dock  atrilu*  one  at  every  boor,  with  special  meani 
to  let  the  hammer  tmajpredaaly  at  the  60th  seoond 
of  the  last  minute.  It  also  cloaea  two  dactrit 
drcolt*  for  three  seconda  aadi  time,  one  circuit  al 
every  minute  lor  working  step  by  step  dials,  th< 
other  drcnit  at  tha  last  second  of  every  hour  toi 
syudironisiiig  or  totting  tobudiary  clocks  to  time. 
A.11  this  extra  work  would  saiiouily  affect  a  dead- 
beat  eacapement.  The  "  gravity,"  howeTsr,  enablet 
the  dock  to  do  it  and  yat  go,  aa  it  bai  dona,  foi 
many  weeks  together  almost  secaud  by  second  with 
Waetmioater. 

Begarding  public  clocks,  can  any  reader  inform 
—  "  "■-  ' Xing's  Cross  cjock  at  the  G.N.Ej. 


[33£90.}— Soucnr  of  thae  pnvented  n*  htm 
MplykisbefM«lolatt«33tfiO.  Howavai,  IwillMt 
^w^F.  J.  a."  totwiat  my  words  to  salt  hhom 
aircoeon*  idea*.    He  aodeavonn  to  make  my  lallK 

(3843BJ  give  the  impmiian  tf  '    -"■  

ooMidmd DsalMs;  bat  anyn. 
inteUIgenoe  can  sea  this  fanotth*  o 

'--* *- — I  at  a  faet.  In  direot  wununMUB  ■> 

on  page  116,  attheoomrnaDosBNlcl 
la  wiitaa on Lantacn  PiniaH,"aatft 

lit  to  make  »  firtt-datt  t^  pUn 

from  a  piaoa  ^  pbdoo  wire  than  it  la  to  make  a  good 
lantsn  pinkm.  He  alao  fariaa  to  make  my  aiat» 
ment  on  the  ami  of  "^^Wiag  Untani  piniont  topfstl 
hisadvioeto  amataara  to  make  them  "fidl  la^"; 
wh^ara  he  msona  by  that  I  don't  know.  Hy 
advise  to  tmstemt  is  to  make  them  at  tha  oomet 

pinion,  he  will  be  able  to  make  a  lantern  supsior  to 
tt,  '■  no  matter  of  what  liia,"  and  mada  Urns  ccr- 
raoUy,  hawiUflud,  altar  twan^  years'  or  longer  ns^ 
no  perceptible  sisnt  of  wear — a  very  differein  retolt 
to  the  ''hooks"  ncommeoded  in  the  article  M 


I  merely  mentioned  the  "  length  of  tooth"  wUA 
"  F.  J.  O."  makat  a  great  point  of,  •■  tone  otkes 
laneapondeot  used  the  term  instead  of  "  Aaaa," 
nhlch  is  quite  a  diffsreot  matter,  and  one  of  wUA 
''  F.  J.  O."  owns  hb  oomplate  ignonnoe,  -it^^g^ 
IB  prttomee  to  write  an  artide  on  the  aubjaet. 

With  nfpif  ' '-  ■"^'    ■-  -*-'--  "~" 

■'gi»vil 
dock." 


:4uvK.      »vw,  as  a  fact,  you  — „ ^ 

latisfactory   than   a   welt-nude  regulator  wltt  a 


can  get  nothii^  i 

[ravi^  eaouwoKit,  and  sndi 

ooked  upon  by  any  axpvt 

ioekt  possible  to  prodooe 

laa.    He  goat  on  to  say  that  the 

■    ■    is  altarei'     ' '-■-■■   — 


ofthebi 

___  .         :ras£ 

]lock  is  aTttfod  almoat  daily,"  Knall  regulaliai 
veighta  being  oontlnnally  added  to,  and  taka 
yon,  the  pendnlnm,  and  oondndea  with  torn,' 
laiing  Its  timekeeping  qa^tiat  to  a  decant  DatA 
lock ;  and  after  maldng  tb«e  abanid  itatemSBfc 
w  vaotarM  hit  opinion,  in  letter  3S450,  that  tha 
'  Bood  rata  **  of  the  Wattmlnttec  elook  ia  due  talk 
'fine  pendulum"!  After  this  tike  detnga ! 
I  will  state,  a*  a  f  aet,  that  the  Wattminater  eloA 
loea  "tor  many  weeks  witboat  any  peroaptibll 
ariation  whatever,"  aod  when  the  tower  is  shskia 


>y  high  windt,  ila  average  v 
t^an  two  aeoonds  per  week. 


IiASrrBBN    PIKIOHS. 


We  will  assume 


T  "  r 

'ix  a  ast-brasa  ttiok  ol  (ttlEdeat  c ^  ^ , 

ly,  a  thrae-jawod  ohook :  yon  won't  requiia  the 
lose  lathe-head  for  this,  exoept  to  path  np  a  half- 
oond  boring  cot  for  the  hole,  which  do  at  the  oom- 
lenoement.  Ban  op  the  bote  at  be  at  the  hatgtk 
t  the  pinion;  now  torn  it  ap  to  within  athadaol 
■  fini£edriie,  oat  it  off,  and  nomer  the  holt; 
Qw  moont  it  on  to  a  eammlly-tnmed  steal  maodt^ 
r  at  a.  Tme-op  on  Ihit.  Bring  np  your  itida. 
3it  with  dtiU-ttook  and  drill  to  pinot  the  holm 
■•  the  pins.  Thlt  it  the  cadal  opantion.  n* 
a,(Jaeeif  jun  de«d  ton*.    Sat  out,  aa  a  rsmimnnna 
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at  which  ii   IJiu.    In   thaon— in   pnotjoa 
ca*-hna(lndlh  put  of  to  laoh  Ioh.    Oe 
dot  holM  eomst,  and  than  MmniaDoa  to  dnu,    Uc 
thiott^tha  ridkt-haod  and,  ud  haU-way  thtoagfa 
ItelKtand.    Bamora  thebnn  of  thadnUiDg,  and 


}=    (H 


teplfflliDBoff  fluhwhan  in  thaUUia. 
da«wb«l«  fi7,8tiibba  gaoM.     Ton  can  gat  thii 
littslacm  of  knlttlnK-iMadlet,  of  good  itaal,  and 
_         ij.. ..  hMiA  aoongh  to  mark 

I  no  tnmlng  or  pollih. 
to  th*  propar  uza  on 


ft* anting sUan.   Snq^ 
hg.^  ThadiiU  «ui  ha  groond ' 


bolaa  OD  the  pmion.  Thaw 
an  aa^  to  make  U  yon  bsra  the  tool^  and 
—  Tnabor. 


nux  TUCB  AND  ITS  DI8TSIBUTI0H. 


^,-^-M pMpla  wm  bagln  to  f aal an interart  in 

Mdhnon  of  soiiaot  Uma,  I  Indoaa  yon  ■  Inl 
l^b«nthaX<v*  CHrmwb alnunao,  which  will 
*nr  rM  (and  tou  n*dan,  if  yon  llfct)  what  I 
■MafeMMgntidtoniJy  doinc  hata  in  thia  Una  for 
fchil  tw»ty.two  jaan.    The  ibaU  ii  flttad  with 

■  ■••  MUUMdi  ftiaa,  and  ii  Ood  anloinatiaally  at 
feMa»10p.m.    ^  any  daantly  olaai  waather 

■  aovai  ana*  300  aqoata  milaa  o)  ooonby :— "  A 
-aMAaUliBnteoTarA*«DiiaHoiueaTarr  night  at 

UoftMk.  limit  of  vnx,  two  Moonda.  PodtioD, 
Mb.  awth-awt  of  Laigh  Ohnroh  lowar.  Banoe 
ri  -MUitT,  twiatr  Hilaa.  Oopiad  by  Tarioni 
rii^wUatlM,  iriiliA  oammaooa  Uowiiiir  onbnnt 
MAaQbafaiRaaaii,  OHdHolBtAtnciu.  AJtaonliou- 
■»ta  haa  lO  o'alook  talagraphad  antoniatloally 
B^ATanne  Hoon,  and  m  «mi  whiiUa  avaa  in 
■a  of  mliflre  or  inTUbility  bom  log." 

a.  a.  JBrana. 
ATKoe  Honaa,  Ldgh,  LancMUn,  Uay  29. 

TSS  aAm>L7  BBCKIIira-HAT. 
WBS.J— Thi  Bar.  Ur.  Lokin  wiitv  to  yon,  p. 
til,  lOr  aid  to  tha  borat-ont  psopla  of  Haodly 
(Mkb,  hr  tha  wv,  aa  well  aa  CnnbonniB,  ia  not  in 
Wlta,  bat  io  hit  own  oonn^),  aa  If  throwing 
tetedaotUboancaiBto  tha  liMida  of  afawraot 


I,  proridantlally,  inhontiDg   d 
.i.»e .. ._, „Sllaiiiis 

,  __ —  of  oonna  I 

liDg  phnaegoaa) 'Tagainat  fiia  "- 


imtmtmiam.  a,  pnmaanBauy,  lananB 
Inflhp  Uihla  thniuh  aaaaatcal  giaad  I 
bha  at  aiiT  nanant  tamt,  am  old^  i 
■hm*'  Aa  tbebiDg  phnaegoaa)  "raea 

Utk,  Mt  agabiA  loaa  by  dia,  bnt  mr  O' 

iilMi.  HanoawithoatBiaauofrabandingaafalj, 
iknaihnnaakad,  Can  Satan  arar  haTaderiaed 
WMliaa  Tltac  hi  any  world,  or  mora  pnraly  danllah. 
MM  Wa  WtlDg  of  d woUlnga  built  ■ '  to  be  inannd  "  ? 
■  Ifeadft  thonaand  poonda  to  build  with,  I  would 
arikWr  nthat  loaa  the  whole  ht  an  nnlnehT 
pidltttM  ba  gnilty  of  building  m  the  mannK 
*  mf  Qnaa,  or  Emkano^  Loid  Doha,  or  Lord 
Saop  !■  modem  J^^gi^nil.  The  Handly  honaa- 
JMnlutTa  doBbtlaaa"hinu«d,"  and  nude  thair 
Mgl—aafe.  WonUtoHaaTan,ontha<]ontrary, 
wgrwanM  eoidele loaara  aa  anrin  the  middle 
<H  MD>«S»l«a  bibodaaad  ioanranoe  oonpaniaa. 
ortaad  of  nooay  (of  whiiA  I  am  abort)  I  hare 
Mtlha  Vlow  of  Handly  a  apeoiflcation  for  fanildliig 
■il wmild.  Hid  UeklDg  ioanianoa  oompaniaa  to  the 
■m,  AA  anttor.  The  "^iriing  of  diaartera  like 
«t  of  Handly  ahoold  ba  slaarlr  nndelatood  to  be— 
xtcaOaraadlealiontronnawhbonia,  aa  after  a 
*fm  or  an  aaitbqnab,  but  bdid  batter  and  with- 
M  "  faiaimnoe.''  Hold  a  aolamn  paoltantial 
WFioaiDtb*  Anrdi,  and  n>w  to  the  Lord  that  no 
■mnra  ara  hanoeforth  to  lonch  Handtj  monsy. 
Bdwmm  Ii.  Sarbett. 

RAXTUHa  KBBIOAL  8TAXIBTI08. 
JltSH.]— At  tha  Saleot  Committaa  on  the  Mid- 
tifaa  Basfafaatlon  BQl,  Dr.  BentoDl,  of  LiTerpool, 
•UlhatllneTaTlilntUbonr  oaaea  reaultod  ii! 
;  hafortheraaidthatdnriDg 
"— '*at-aanei»l'a  report, 
Idbirth.  Thaaaauaoy 
in  la«t  week'a  lancti 
lehanr  to  the  City  of 
tMwarer,  nnable  to 
except  with  regard 
I  a  quarter  of  a  oentory 
iDob  caaea  waa  not  over 


ariahig  from  the  ganeral  mathoda  of  medleal 
lent  oanled  on  iit  the  preaent  day  aooordioa 
•iry  phantom  of  msdioal  theory  '.  Thia  fearful 
■a  of  mortality  in  maternltr  ia  doe  in  a  ipttU 
re  to  the  Timlent  action  <a  injactiona  oi  oar- 
idd  according  to  the  antiaeptio  fad,  for,  in  anj 
or  form,  tlua  ^t  drug  of  modem  ueory  mual 
|hly  proTooatiTe    <a   nterine    Inflammation, 

In  fact,  of  ao  noziom  ■  nature  that  it  poiaom 
emal  appUoalion  aa  wall  aa  whan  taken  in- 
ly. I  do  Dot  mean  to  aay  that  carbolic  add 
ot  be  of  aerrlce  for  diiinfeotins  chambera : 
le  abiurdi^  oonriata  in  applying  it  to  thi 
1  bodj.  When  will  the  medical  profaeaioii 
heir  eyea  to  the  folly  of  puraniog  the  ignii 

of  ganeral  methoda  darlred  from  lo-callad 
d  theorlaa,  and  ohooae  inatead  to  proceed  on 
ly  reliable  baaia  of  operation— that  ofprao- 
aanlta?  Whan  will  the  medical  profaaaloii 
only  aoothing  and  aedatiTe  appUcatioDa, 
1  of  the  moat  noxioaa  drup  that  oan  U 
iatared  ?  Bx-Apothaoaxy. 


"qnadranta"  are  really  "  Capuchin  diala,"  ao 
named  beoaiue  the  aradoationa  on  tham  neamhla 
tha  monk's  hood  Theae  are  uoeedlngly  intwvt- 
ing,  and  I  would  reoommeud  thaw  who  are  fond  of 
aatrODomj  and  mathematica  to  look  the  aubjeot  up. 

Ma;  2S.  Bdward  H.  Nelaoa. 

P.8.— To  find  Q.H.T.  by  the  ring  dial,  it  will,  of 
couna,  ba  neocaaarr  to  apply  oorreotioDa  tor  the 
equation  of  time  and  diiFerenoa  ot  lougltada. 

[33SS8.]— I  sxu>  with  intereat  "A.  S.  L.'*" 
deooription  (latter  33602,  p.  269]  of  the  portable 
■nudial,  aa  I  have  one  ot  aunOar  oonitniobon.  It 
u  about  61in.  diamsttr,  and  beara  the  makar*a 
name,  Xume  and  Blunt,  London.  There  ia  no 
year  giran  ;  but  it  aaema  to  date  from  ainca  the 
change  of  atyla,  aa  the  pin-hole  in  alide  when  in 
mid-poeition  oomea  oppotite  March  20th  and  Sept. 
22ad. 

In  ita  nae  I  cannot  aay  I  have  met  with  muoh 
difficulty.  It  ia  tme  we  gat  an  nnaatiataetary  read- 
ing abont  noon ;  bat  at  any  other  time,  it  "A.  S.  L." 
(hBTins  aet  the  anapendiog  ring  to  the  latitude,  and 
theiUdatothe  dn  of  the  month}  wOl  almplTallow 
the  dial  to  haiw,  kaaping  the  June  and  of  the  bar 
in  a  northerly  £ndian,  ba  will  And,  U  be  alio  wa  the 
to  •-•—■--■ — " '     ... - 


way,  thatlba  not  of  light  wflfcroaa  at  an  angle  th» 
inuB  edge  of  the  how-ring.  Oppodta  the  point  at 
whloh  it  paaaae  the  middle  of  the  rfng'a  thiokaeM  la 
earn  the  hour  on  tha  faoa.  ^la  Ume  ^Tan,  of 
oonrae,  la  the  looal  aolar  lima.  To  gat  mean  looal 
time,  we  mtut  add  or  enbtaaet  the  eqnatiMi  of  tfaaa, 
whiah  ia  glran  In  the  NaiUiml  Almanaet  tm  aran 
day  In  the  year.  We  muat  alao  allow  for  oordli- 
fennoa  of  longitude  if  we  wtah  Uia  conaapondlng 
OreeDwich  tmia. 

The  hour-ring  la  graduated  all  round,  ao  that  it 
m^  ba  of  uaa  in  the  aouthara  aa  wall  aa  th* 
northern  hamiaphara. 

Although  my  inatramant  haa  the  appeannee  of 
hiving  bean  made  with  great  oaia  and  aaaaracy, 
than  la  an  error  amounting  to  a  nuataka  in  the 
graduaUon  of   the  croaa-bar.    The  beam  of  light 

Ciing  through  the  pin-hole  when  aat  for  uta 
Beat  or  ahwtaat  day  falla  at  tha  inuar  edge  of 
the  baur-drcleonaplanepaaalng  through  the  ontte 
of  the  thloknaai  of  the  aame  at  an  aotual  angle  of 
24<-S-.  Aatheaaalaatthaaapointareada23>30',It 
ia  aa  it  it  had  been  atratohed  about  1  par  oent  T 
mean  p«riu4»  l^-and-br  to  make  a  new  bar;  bat, 
in  the  mean  time,  to  get  the  aatUng  of  the  ^-hola 
from  iti  mid-poation,  I  hare  to  multiply  the  radlna 
of  the  bour-orde  I7  the  tangent  ot  the  angle  oC 
deolination  tor  tha  time  ot  the  year,  lliia  angle  ia 
got  from  the  !f<mtieal  Aimanac. 

I  mar  remark  that  the  indcz-bai  pointa  to  the 
polea  when  the  Ught-apot  la  in  poaition  tor  reading 
the  time ;  and,  further,  that,  armed  with  a  dial  and 
a  ohronomater  at  Qreenwloh  time,  a  paraou  oould. 
tell  hia  whereabonta  at  any  part  ot  the  earth'a  aur- 
taoe ;  alao,  knowing  the  time,  and  latitude  and 
'—{Itnda,  he  ooiUd  tell  tha  day  of  month. 

think  thia  would  be  an  tntacaating  article  for  ai 


hmgitu 
rthii 


liop,  and  narer  aaw  a  tatlnra  In  good  ^tin^. 
re  la  ^ut  on  level  ground,  and  an  outaidi 
if  Itt.  ia  traced  with  a  peg  and  itring ;  then 
er  circle  of  tft.  inelde  ia  marked  out,  the  Uk 
DTed,  and  the  aoQ  dug  out  tor  2in.  or  3in, 
m  tha  linea.  Chl^  of  wood  and  dry  rubblat 
aaped  In  tha  ounolar  apaoa,  ou  whloh 
ah  "  (tha  popular  tnal  ot  the  lowar  ordera), 
nakaa  ot  dried  oowdung,  Ii  hawed  to  a  tool 
nd  aat  on  Ore  In  •evararplaaaa.  whan  inoaa. 
t,  the  tin  ia  buried  in  the  baming  circle,  and 
ualia  heaped  over  it,  tm  the  imitha  obtain 
iper  amount  of  heat  Tha  tira  ia  a.tted  to  tlu 
by  aevaral  man  with  tonga,  and  buried  In  th< 
to  quench,    water  balng  aptinkled  on  thi 

PBABI-XAKUra. 
96.1— With  rafei«nce  to  Mr.  F.  U.  Bhva' 
;33664),  allow  ma  to  atata  that,  at  leaat  ten 
kgo,  I  laad  an  aooount  of  aome  axpaiimanti 
rl  oyatan,  on  exaetly  the  aame  linea  aa  Ur, 
alay  haa  adopted.  The  account  waa  given, 
•It,  In  tha  "  E.M." 

Bertram  Thoa,  Ord. 

POBTABI,a  SVnDZAL. 
97.]— Thi  Inatmment  mentioned  by  "  AS.L." 
raaaa"iingdial."  Tbeae  wen  much  oaed 
tha  daya  ot  watohea ;  In  fact,  a  knowledge 
adenoe  of  dialling  waa  In  thoae  dava  oon- 
1  one  of  the  reqnlaltaa  of  a  genUonaa'i 
ion.  It  yon  will  look  at  the  reoantly- 
>d  beautlfal  Holbein  in  our  National  1 
J,   "  Tha  Ambaaiadon,''    you    will   aee    l 

'  otttueainatenmenta  on  the  table,  evidantly    amataur  poaeanns  a  good  dividing  lathe  to  make, 
ing  that  ancb  thinra  wme  tha  acoompani-    The  Indes-bar,  Mtec  being  Bttad  in  place,  ooald 

"ring  dial" 

It    *      

time  round  abont  noon,  but  at  about  S  j 

i.m.  Q.ILT.  may  be  found  to  about  one 
I  with  a  well-made  ring  dial. 

graduation  on  tha  aide  in  Mr.  Hoaken'a 
m,  marked  '■  back,  S  D  —  ^  ~  N  D,"  la  tha 

emplovad   tor   correcting    for    the   aun'a 
.tion.    The  gridoatiDoi  are  the  radiua  of  the 
ilde  X   tan.  aun'a  deoUnatiau.    The  other 
dicataa  the  aun'e  poaition  In  the  Zodiao. 
he  "  front''  aie  datea,  to  which  the  amall 

tha  iliding  piece  moat  be  aat.    The  auapuid' 

fmnat  ba  let  to  the  latitude  ot  the  place. 
of  uae  :  Open  out  the  hour  drde,  auipend 
itnunant  from  a  atead;  aopport,  twiat  the 
aaot  to  that  put  which  haa  Deen  called  the 
e  ring  ma;  be  in  the  meridian,  Che  index-bar 
ig  to  the  pole,  twiat  the  indai-bar  ao  that 
a  may  faoa  the  aun,  then  the  apot  of  light 
U  on  the  edge  of  the  hour-ring  and  indicate 

oou,  however,  if  the  Inatmment  be  rotated  a 

ir-ring,     .    _ _^ 

but  at  either  two  or  thiea  hours  before  or 
MB  tha  ipot  of  light  will  be  found  to  cot  the 
ing  mora  or  less  obliquely,  and  will  only  tall 
graduated  hour-line  when  the  latitudering 
lately  in  the  plana  of  tha  meridian.  The 
artically  the  spot  of  light  cuta  tha  graduated 
ne,  the  more  accurately  will  tlw  time  be 
It  is,  therefore,  bettw  to  perform  the 
on  about  S  a.m.  or  4  p.m. 
reaaonitor  thegtaduation  of  the  24  konia  is  to 
the  ioatromant  to  be  used  in  eonthem  lati- 
There  an  a  number  ot  these  ioatrumenta  in 
edlicval  Boom  at  the  Biitlsh  Museom, 
IT  with  a  nnmbar  of  inatiumenta  which  ara 


things  w( 

ofttMtti 

ring  dial"  iain  raoli^aoa) 
wjU  Ihaieton  not  give  a  con 


chuck;  tha  23ideg.  could  be  spaced  In  n 
the  acraw  at  the  diatanoes  got  by  aid  of  a 


TIOUK   KATTBBa. 
9.1— Ufos  reading  latter  33634,  by"Lan- 
1,''  I  at  onoe  regretted  it  was  not  a  litUa 
mm  explicit — for  mataace,  be  might  have  given  na 
I  daaoription  of  the  tone  ot  his  two  Inatrumsnta ; 


,        and  I  Aouid  expect  thia  fromUiB 

results  recorded.    I  alao  rMratted,  for  banefit  ot 
your  many  readers  iaterested,  that  he  did  u 


strong  up,  which  I  am 
sore  was  the  case,  judging  by  the  results.  01 
couraa,  it  is  a  tot  of  troutde  to  make  and  reooid 
raaulta  of  exparimanta ;  but  I  should  like  to  hear  ot 
bis  reaulta  upon  a  further  trial  with  the  stiinga  off. 
The  reaulta  ate  joat  what  I  ahould  have  aipaotad, 
or  aomathing  va^  like,  and  I  think  he  ia  quit* 
oorraot  in  hia  opinion  that  the  air.maas  ia  at  or  wy 
near  C  ahan,  )uid  I  ahould  attrilmte  the  vibratioaa 
ha  l«lt  at  B  and  D  aa  much  to  the  «l!eot  of  the 
sbringa  aa  anything  elae.  My  experience  by  no 
maana  follows  that  oi  Mr,  Schocht  when  ha  says  an 
Iron  olamp  fixed  to  the  scroll  at  once  altera  the 
note  to  which  it  rasponda  halt  a  tone.  I  hive  not 
got  an  iron  damp,  but  I  have  a  large  woodeo  one 
weighing  23jaE.,  and  I  flod  it  makes  no  utpreoUda 
difference  to  the  result  felt  when  accewad  on  to  the 
scroll  at  a  new  violin  weighing  14]oi.  full  (nn- 
vamiahed) ;  neither  can  I  detect  any  difftcaooa 
wtien  I  alter  ita  poaition  and  scraw  it  on  to  the 
other  end  ot  tha  neck,  when  it  flta  into  tha  bad*  mt 
tha  inatnunant.    I  didncit,>ibBL\.  na&.^^'sJMa^ 
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think  it  woaM  nuka  aXl  the  diSBrenca  he  itatee,  (or 
the  dnwle  rauon  Uwt  I  tn  my  initranientB  darlDg 
the  m«Hng  IQ  oftcD,  &iid  00  oot  find,  tiftOT  the  bellj 
ii  glaed  on  and  thay  aia  coireet,  thkt  ths  idditioii 
of  thanaak,  MToll,  ebMij  Bnger-boud,  and  rose- 
wood paot  make  any  diS«Tmce  to  tham  vbateyer ; 
lut  the  ooij  of  hia  uutnunent  leaponda  m  nadilr 
and  fraolr  » the  note  wiUi  thii  heavy  olamp  on  aa  it 
did  betoMthenecikwaa  fixed  toft.  Noir,  airagarda 
thii  violin.  I  had  it  leady  foi  atrlnging  np  aboat  tlie 
^rd  ot  Hbt,  but  tefrained  from  diMng  it,  having 
another  In  hand,  and  wlahlne  to  ieewbSthet  I  eoola 
loieoait  which  would  be  the  Mttts  tone  ot  the  two. 
Itaied  them  both  at  the  ^ano  M  aoon  uthsbeUiea 
wan  Sxad  on,  with  the  result  that  I  eoold  Ie«l  the 
B  Untly,  the  C  very  dedded,  and  the  Caharpabont 

... __  .!._  T.    — I  .1 —  —-^  no  lenia — 

hiji  wubd 
[   a    ■oondpoit 

...  triad  uain  sfter  tnste 

I  &zed  and  the  flnger-boatd  on,  wu  the 
■ame.  I  have  been  vary  partionlaT  in  teatbig  the 
nmlt  ol  theM  two,  m  I  had  what  I  may  faiily  eaU 
■  piejndioe  Id  Uvoni  ot  the  one  to  which  I  aoMwed 
ihaolamp  aa  reooided  above,  bewnae  the  bellr  li 
made  from  a  beaatifnl  pieoa  of  dd  ptna  ow  lu^ 
ywnold,  and  which  walked  nUndidlT  mdcc  tbs 
jnnge  and  reap,  and  the  oUtar  Is  a  belly  I  bought  at 
AawanhoiUB  lor  2i.  6d.,  and  althongh  nioe  and 
tegnlai  in  the  grain,  it  did  oot  teem  to  wotk  so  wen, 
to  my  thinking,  aa  the  fonnm^ — haneothe  prejndloe; 
but  I  find  now,  Dpon  trial  all  last  week  fiom  the 
15th,  that  I  am  nnable  to  dedde  which  ii  the  bettet 
«f  the  two;  and  I  do  not  stand  alone  when  Ii^ 
this,  tot  I  showed  Qicm  to  a  nrighbonr  ol  mine  on 
Satniday  afternoon  last  who  ia  an  oraan-bnilder, 
and  who  also  makes  violins,  and  he  aoknawledged 


tor  "amateoi"  lathti  are  all  too  light,  and 
lequently  vibrate— the  min  of  all  good  work. 
.Tanave  now,  besidea  the  gas-engine,  avaris^of 
motora,  and  oan  afford  to  nte  lathea  which  will  do 
aomathing  more  than  soratoh — lathes  which  will 
produce  much  nastnl  work,  which,  it  we  have  an 
eight  hours'  day  in  trade,  w«  anatenn  will  have  to 
do  for  oursdves,  or  forego  many  a  present  oomtort. 
So  I  su  it  ia  time  we  "  moved  on."  I  have 
"  moved,''  and  a  very  expenalTe  move  it  has  bean ; 
but  I  ihall  never  regret  it  if  thereby  I  may  induce 
my  tellow  workmen  to  demand  a  more  MrrioeablB 
lathe  at  a  more  reaaonabls  coit.  The  new  psttam 
of  the  eocentrlo  has  a  movement  upwards  as  wall  as 
down,  often  ot  much  service  in  oomplex  torainB 


[33601.1- 


THB  BBOBNI  BBKAJIKASLB  DB&I,  AT 
WHIBT. 
-Thb  oandoiion  at  which  your  cotre- 

_. ff.  T.N."  arrives,  that  it  is  praotioaUy 

impoaalbla  for  each  hand  in  a  deal  at  whut  to  con- 
tain a  complete  suit  unless  the  pack  has  been  pre- 
Tionsly  atianged,  Hami  onvairanted,  whilst  the 
'Tooess  hs    usee   to  arrive  at   it  ii  lengthy  and 

He  aay«  that  in  any  hand  dwlt  trom  a  well- 
Anffled  pack  "  it  is  obvioni  that  the  chance  of  any 
one  card  being  ....  say,  a  dab,  Is  as  13  to  6*2. 
Mow,  a*  there  an  13  olnb*  and  39  cards  other  than 
dubs  in  the  pack,  the  chance  Is  dearly  13  to  39.  So, 


fite  second  cud  the  cli 


tdalsoleadi,  to^vs  eithee  aWefaceooe;  and  ail  I 
can  ny  is  that  Uiey  are  both  of  than  powerful, 
falL  even,  and  peneot  in  tone  thios^ut  their 
«ntfre  compass,  and  that  at  once,  without  any 
further  scraping  or  rasping  at  either  back  or  belly 
•«  teoommmided  by  Ur.  Fiokerine  and  our  Ohio 
Uend. 

I  am,  after  many  trials,  of  opinion  that  the  air- 
i„   ,^^ .  ..^-__  „j.  rt  C  (212  vib.). 


ru't;' 


neat  it  any  where  Mtween 

bnt  the  greatest  affect  of  ooone  wooldbeat  the  212, 

and  I  take  it  there  would  ba nothing  peoullai '    "''~ 


--_, probalfllti 

oontaining  a   complete   soit  whidi  he  gives 

L  —"jt  he  moat  have  oontased  a  ohane*  ui 

__  —  __  ,—  odds  of  4  to  1  against)  with  a  prob- 
aUli^  ot  H  (oi  odds  ot  3  to  1  against),  'it  la 
■"-'--"y  wrooB,  however,  to  dinde  his  thwa 
byie,  9,  and  4,  because  aince  the  total 
nder  consideration  is  that  evera  hand  diall 
an  entire  mlt,  we  need  only  take  into 
account  the  number  of  entire  suits  from  which  eadi 
hand  considered  can  poanbly  be  oompoaed — viz.,  4 
In  the  Orat  case,  3  in  the  second,  and  2  Id  the  third, 
and  BO  divide  by  4,  3,  and2. 

The  simplest  method,  however,  of  finding  the 
odds  against  the  event  ii  to  BSCertaiD  thennmberof 
ways  in  which  a  pack  of  it  oards  can  be  divided 


the  actual  pltifc,  and  ^so  seen)  to  tetaiu  it  af  tar 
being  sotewed  up  a  little  loo  sharp. 

In  ocnolnsion  I  would  ask  leave  to  repeat  the 
question  I  asked  some  short  while  ago,  and  tn 
which  I  have  seen  no  answer— viz. :  How  did  th< 
two  Amalis,  Stradlvarlna,  Oamerins,  Stciner,  &s., 
make  their  instruments  f — did  they  use  mooldi 
In  the  modeni  itjleotnotP  J.  X.  Sonk. 

Ths  Pavement,  Merton,  S.W. 

XODBBN  IiATHB  CHUOES. 

[33SO0.]— SlijTY  thanks  to  "0.  J.  L"  for  hi* 
pnmpt  reply.  Having  the  moat  recent  pattern  of 
-" — ■■  ■' ■"  ■"■"■'  --it  make  the  request  torroy 


dinck  in  use,  I  d 


own  sake,  bnt  on  behalf  of  thoea  who  may  purpose 

~aking  or  buying  the  "dome"  and  othi 

ental  chucks,  in  order  that  they  maymak 


fully,  for  their  benedt,  de 

Imay  miiundarstand  "O.  J.L.,"  who  leeiiK 
have   missed  the   grsat    advantage    ot   the    new 
pattern,   viz.,   that{l)  the  body  ot  the  chuck 
attached  by  four,  or,  preferably,  S,  screws  to  a  stt 
faoeidate,  which  is  turned  up  npon  the  lathe  t.. 
which  the  chuck  is  intended,  so  that  the  chuck 
becomes  a  "  detaohsd  "  pieoe  ot  apparatna  which 
can  be  Sited  on  to  any  lathe,  and  thus  becomes  a 
transferable,    and,    tiisrsfora,    saleable,    article, 
whereas  the  old  pattern  can  only  be  used  upon  the 
lathe  on  which  It  was  made.    (2}  In  ths  old  pattern 
fliere  is  always  the  full  langth  of  tlie  back-pUte  to 
~~— a  Into  oontact  with  shderest,  £1:.,  &c.    In  the 


pattern, 
ight  oi 


newpattemthialsigth  is  minimised,  and  In 
poiitionsredneed  to  "nil."  (3)  tntheoldp 
when  the  work  is  being  adjuatsd  for  he.„_- 
ocaitrej  by  slackening  the  back  nut,  the  work 
neceesity  becomes  aiially  oat  of  cmtre  ;  this  . . 
-anlirsly  obviated  in  the  new  psttam.  (1,  £e.) 
There  &ra  alber  capabilities  m  the  swivelled 
aoee  and  its  rotating  platform,  upon  which  it 
would  be  tedious  to  enter.  My  object  ia  to 
Indues  my  fellow  workmen  to  advance  in  lathe 
fittings.  We  have  stood— if  not  quite,  yet  very 
nearly— still  for  half  a  century,  and  it  ii  high  time 
wa  moved  on  ;  e.g.,  a  man  has  a  lathe  fitted  with 
the  old-pattern  cliucks,  cortinit  from  £400  to  £800, 
he  has  bad  luck  and  tmsts  off  Uie  feeble  "  nose," 
and  all  the  costly  chucks  are  next  to  worthless. 
With  the  new  pattern  they  only  require  "  —  " — 


sndiel. 


sable   a 


[  turning. 

0.0.  s. 


lie  position  B  is  one  of  unstable  equillbrinm,  pn>> 
ided  tiie  md  is  permitted  to  rotate  in  the  hudi 
rhile  the  position  C  is  stable,  and  the  fact  is  thil 
phen  a  auitaUy-sh^d  rod  is  bent  like  B  it  reqnim 
onaidtnble  dezteri^  and  care  to  prerent  its  fljin* 
.p  to  C.  Of  this  any  nadm  may  convinoe  himsiu 
ly  espsrimentlng;  on  sn^  a  rod  cut  from  the  nearest 
luth,  eapedally  if  one  is  chosen  in  which  ths  (wo 
iranchea  do  not  tie  in  the  same  plans. 
The  rod  therefore,  like  the  planchette,  the  poQ. 
ulum,  and  other  auch  thingi  used  by  the  uncoa- 
ciouscerebrationists,is  arranged  so  that  considsraUt 
movement  may  he  determined  by  an  effort  of  ths 
perator  so  sinall  that  hs  may  be  unconaoious  of  Hi 
listsnoe^  and  it  is  also  inviiible  to  epectators.  T«« 
iplanations  of  the  water- divining  procesa  an  tlua 
Kjnble:- 

1.  There  is  some  instinct  or  occult  asose  in  the 
iperatoi  wiuah  appreciates  ths  pceeenoe  of  undst- 
;iound  watte,  but  cannot  conw^ualy  express  ilasU 
a  ordinary  laDguage,  but  only  by  a  praeem  << 
inconttdoaa  caeh^on  determines  the  morsaSBt 
J  the  rod,  alrsadyalmost  turning  of  itself. 

2.  The  operator  baa  knowledge  of  the  ordinBiy 
and,  gaiiied  by  caperieuce,  concenuDit  the  mot 
iksly  plaoea  to  find  water,  and  mara^  naas  tts 
od  as  an  impressiTa  adj  nnct  of  his  eallmg  to  all 
ha  woadarmant  of  magic  to  his  professaoa — a  Vt 
if  advartiaement  sure  to  take  with  a  homaid^  ttM 
till  lo(^  for  a  sign.  In  cousideiing  these  aUa. 
latives,  it  is  well  to  remember  that  tlian  is  gn^ 
>ioh«bUity  of  finding  water  anywhen  ttat  m 
;oaa  down  tar  sstough,  and  also  that  the  ossss 
fbtm  a  great  need  for  water  baa  been  aatlsflsd  ^ 
he  dil^ar  are  lemeoiberedaiidrriatad,  lAUelkaH 
n  which  he  may  have  failed  would  ba  ^adly  t^ 


J  definitely   decida   tor   either.     I  vraa  tt. 
Hvioar  had  beasi  very  socoaaful  in  flniMng  w 


he  ground  we  want  over.  He  prcfseeed  tabesU* 
o  find  gold,  but  was  unable  to  definitely  loeataK 
n  the  lorm  of  lOTatalgna  hidden  m  one  of  feat 
landkaTcUeta  |ilieed  on  the  giotnsd.  He  »U^ 
mted  th«  false  indication  to  q»i>V  OBdenroail 
iSaobng  hia  rod.  The  tod  weald  not  wctk  eta 
iver  a  qtring  wh*D  stuck  on  his  t^sptaa  liks  a  pik 
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162 
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IJI3  X  |J»      (  IJ3/  arrangHnonia  Ja 

will  fulfil  the  condition  of  a  complato  suit  bdog  in 
each  hand,  lioce  the  four  suits  can  ba  arranged 
1,  2,  3,  4  X  24  ways  amongst  the  tour  hands.  Con- 
the  probabili^  of  the  event  oooonring 


sequsntly  thi 

^4 1  \hy 


(S2 


iiio. 


li  otner  Dgunu 


ths  odds  against  il 
stated  by  "  W.  T. ! 
abaoluten  incorrect  to  assart  that  the  result 
practically  impossible.  Let  anyone  deal  out  ■  wall 
shn{D.edi«okmto  four  hands.  Ths  odds  against  th( 
cards  falling  in  four  separate  suits,  Bnormous  thougb 
they  are,  are  not  greater  than  the  odds  against  tfaeti 
'-Uling  as  he  will  find  they  have  fallen,  so  that  tlu 
le  raault  is  no  more  practically  impoanble  than  th( 
!iua.  B.  7. 

THB  DIYUnJIQ-BOD. 

[33G02.1— A  SHOBT  time  ago  I  had  an  oppor' 
mity  of  witaessing  the  operations  ot  a  watn 
Iviner,  and  in  reply  to  one  of  the  questions  01 
O.  J.  t.,"  p.  287,1  would  point  out  the  following 
The  rod  used  is  ot  a  smooth -ildDned  kind,  ot  t 
V-ehape,  and  is  taken  by  the  pronss  (one  in  eaol 
hand),  and  these  an  then  bent  foraUy  down  ant 
outwafds.  One  of  the  hazel  rods  actually  used  ii 
now  befon  me-  Its  natural  shape  Is  npreennted  ai 
A,  and  when  in  use  it  would  be  held  pretty  firml3 


[33603.1— Ma.  F.  Davis  writee  as  though  hs  k 
Jwronghly  aoquaiuted  with  all  the  opeii&ioaa  << 
nature.  He  assumed,  in  his  last  article,  that  b^ 
in  gnerated  always  tatrnal  to  the  body.  If  yoi 
sompaM  your  illustiatisns  of  the  baoiUi  ol  ehols^ 
tuberoaloeis,  and  anthnw  with  any  olhsr,  job  ■■ 
St  coos  pscoeiva  that  thsy  have  all  tha  sosw  gaMi 
sppeanuM.  As  a  scientist,  if  I  assert  that  tadi 
■n  produced  by  disease,  ud  do  not  oauaa  disBS* 
It  Is  out  of  the  powm  of  Hr.  Davis  to  ~— *—*" 
me.    like  most  he  can  say  is,  then  il  do  pnclaa* 

EvtuT  tiro  in  sdeaoe  knows  that  tha  aemhdtat 
Bvsiy  Uviug  animal  swarmi  with  millinaa  si  k> 
(ssisely  active  badllL  Now,Ia«Bittliattba«^ 
poeed  baciUi  ot  disaasas  found  Ia  ttaa  bleed  <l 
disseised  anifal*  are  nothing  in  tha  wodd  bit  ■■ 
•oUy-formed  badlli  of  the  maiaala  grtMl 

sdby  te 
r  yet  k 

germs  (rf  life  ai _ 

The  supposition  that  sewage  ot  any  kind,  wMW 
from  fcvmd  patiaDts  or  not,  being  able  to  ilAd. 
the  vegetables  that  grow  after  the  laad  has  litf 
manund  with  it,  is  ridicolous,  and  is  at  case  A* 
proved  by  tha  fact  that  II  ■  stinking  piece  of  mM^ 
such  ss  would  devdop  millkins  of  bacsUi  in  «rf4 
is  burled  in  oraitttoo  earth,  it  will  aoon  bssMi 
sweet,  and  the  dog  makes  use  ot  this  knowledgslf 
burying  the  bones  bimI  meat  he  does  not  want. 

The1>acilll  causa  of  disease  ia  based  cu  aa» 
ported  evidence,  and  is  the  laat  vain  effort  to  iqhdl 


n  being  Ina  hot  room  g«t«  a  blast  oImII 
•ir  on  nim ;  his  lungs  get  oongaitad ;  if  not  ^uf^lf 
treated,  his  cold  becomee  chronic,  and  thn  «» 
tumptive,  and  bacilli  are  fonnad.    Any  p 


a  the  (ace-plates,  then  Is  no  difficulty  bnt 
mch  as  a  decent  workman  can  easily  overcome. 
Sharp  tools,  used  with  oan  and  patience,  iusoie  the 


at  a  and  t,  and  bait  as  shown  at  B  by  the  full  lines 

An  indication  of  water  would  then  ba  adduced  Iron 

its  turning  up  into  the  position  of  the  dotted  lines  C 

This   -— ■ ■—   -•  "--    '-'^-  


This   tummg  appeus   at  first  sight  somew 
andertul,  since,  as  *<0.  J.  L,"  points  out,  there  ii 


BOAT    DBAUaHTIlia. 

[33604.]— Mb.  SrasnOM,  from  W«»g~",  gM. 
atpage2if3,  a  devarptanof  takingthe''liMi"« 
a  ship  or  boat  direct  from  tha  hulL  I  had  oamriil 
to  do  the  same  many  yiai*  ago,  tat  onto  to  bdHj 
boat  to  suit  my  own  ideas  as  well  aa  for  tha  bwH 
of  the  locality  in  whidi  I  lived  at  the  tirn*,* 
those  in  common  nee  there  wm  fat  trcm  wkiU 
liked. 

I  took  the  lines  of  three  dlffanot  1lOB^  mmiI 
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,    ,  >e  width,  5ft.  2in. ;  dapth  inride.  2(t.  Sin.  at  midihii 

IB  midship  Motian  the  gnimel  tumbled  in  a  full  inch  at  sach  nde,  and  ths  diagonali  fiom  U 
Mat  oi  tha  kaal  to  tlie  iatenectioai  of  the  water -linw  on  the  midihip  eentioa  were  for  the  Sin 
tt.  Sin.;  the  Sin.,  2  It.  Hin.;  the  9iu.,  2ft.  Jiin :  the  tuio.,  2tt.  fllin. ;  the  21iiL.,  Sit.  Otin. ;  and  U 
nNl3ft.31ia. 


BEPLIE8  TO  QnERIES. 

•,•  1»  th*ir  ammn,  Oomtpoitifittt  «r*  raptel' 
flilA  nputUd  in  mmtioH,  in  nuh  imitnti,  Ih*  titit 
amdimM*r  of  tli*  qtttry  atk*d. 

[76987.]— Fan.— The  uze  of  wingi  to  suit  jmr 
fan  drurn  ahauld  be  S^in.  aqnore,  made  of  thin  iitieet 
'  iroD ;  the  wins*  ahould  be  fixed  at  the  neateit 
radii  ol  ths^um^  not  on  the  ipindle.  What  ia 
meant  b;  a  diac  of  uon  diTiding  ths  winga  F  If  joa 
cars   to  advartjae  fOoi  addnea,  I  will  lend  full 

[77023.]  —  Pendulum  (17,0.)  —  *  "Young 
Mechanie"  wiaheito  know  the  power  it  would  take 
to"diiTe"  a  pendulum  lift,  long,  weighing  241b. ; 
and  if  an;  reader  can  auiat— To  drive  it  F  I  think 
it  he  tried,  he  would  be  able  to  drive  it  himtell. 
There  ia  a  pandulum  at  South  Kensinglon  which  » 
*' drive,"  <uch  aa  any  ordinary  individual  could 
givB,  will  sat  twinging  tor  some  houn,  and  Tiiually 


u  built  under  the  •peciol  direetioni 
talented  Admiialty  turvajora.  I 
*  """  -Qod  pointa  in  hei  bi"" 

_,  ji  the  othen.    At  it — ^ 

ima  <d  Toni  loadan^  I  tabulate  below  the 

. j»  of  thii  tavonrita  boat. 

Ik*  Mode  I  adopted  wm  aa  (oUowa :  The  boat 
■N  tonad  bottom  up,  and  with  a  parallel  atraJKbt- 
\lip,  mf,  tOtt.  b7  Sin.  bf  lin.,  havinga  aoile  of 
MM  Mid  k  mall  i^t-leTd  attached,  leielled 
feakaal  foi»«nd-aft,  aa  wall  a*  the  gnnnela  thwart' 
Mp.  I  nlMttd  the  widaat  part,  between  the  bilge, 
■  M  aidiUpMctloii,  or  "dead-flat,"  maikiag  it 
■tth  chalk  on  the  ontei  plauUng,  at  right  anglea  to 
hi  kad,  and  than  at  Ifitn.  apacas  marked  the 
MinlMcUaaip«nJlaItotha"dBad-lIat."  Fumty 
Jjartiailatri^anriaatotte  ttraightedge,  was  a 
§f  at  pina^  about  3ft.  by  Sin.  by  jin.,  on  which 
MN  naiked  the  diitanoee  or  heigbti  ol  the  water- 
hMbomtha  rabbet  of  the  keef-viz.,  3,6,9,  15, 
■d  2IJn.  PUdng  the  ttraightadge  fore-and-aft 
M  the  keel,  and  the  altp  agoinat  the  item,  the 
ilitaiioaa  ol  theaa  pointa  from  the  item  gaia  the 
mm.]f  of  the  item.  A  aimilar  proceaa  gave  the  rake 
llQia  itoiD-post;  then  placing  the  atiaightedge  at 
B|ht  an^ei  on  to  the  keel,  and  lerelling  it  at  each 
■lai-Metion,  I  got  the  gunnel  from  the  lower  edge 
if  tta  kaal  on  Urn  pine  dip,  and  the  half- breadth  of 
ki  boat  OS  the  indi  aoale.    In  order  to  gec  the 


id  the  diitanoe  read  on 

d  table  give<  the  heighta  and  widths 
ridtnaoaaMiT  dimamiona,  aa  taken  by  the  above 
■And.  In  uawing  a  plan  from  it  there  may  be 
kwd  anna  alight  diserepanoieB,  owing  totheirre- 
phaHlM  of  the  hnll  ol  a  clinker-built  boat.  ThMe, 


It  llMmDC  mj  own  boat,  i  gave  hei  mote  stability 
VaBtbar  flatter  floor  and  not  so  round  a  bilge ; 
■t  I  knt  to  the  ahaip  ibtraoee,  and  put  the  mid - 
ibwAMafoot  nearer  the  stem  than  the  exact 
■M)  Oaiebj  giving  her  greater  lifting  power 
Mm  manHng  a  na.    Tha  rathai  fnll  quarter  alt 

CiMMa  iDMi  tor  oompany,  as  well  as  inereanng 
riaUU^,  and  lb*  higit  bow  kept  her  very  dry. 
-  '^-—"— ''~,igrJj-—H^t^^ttoIhaI• 
t  boilt  ol  the  best  Quebec 


briatflltr.aa 
l^VM&arf 


l^riad  ol  tUi  opportnni^  to  give  U 
*M«<CM  of  tha  bMt  planned,  safest,  s 


I  IS  BZ.BOTB0STAIIQS. 
rntOS.I — Bxnnuna  to  the  queries  put  by 
■1  B.''  (lattar  33487),  I  must  observe  that 
*|wl*»llal  "  i*  not  sjDonymoua  with  "  elaotrifics- 
IIh,"  Int  ■  uaed  in  a  much  wider  sense.  Tha  word 
"^eteMty"  I  bava  avoided  altogether,  because. 
■fb*  weed  ia  popnlariy  understood,  it  haa  no  real 
"Elaotiidty  "  ia  a  term  of  the  same 


ttd  eovnoiantlT  a 
Mtba  snppoaaa  to 
AtaefMllar.    ^ 


. .  1  this  oaution,  I  will  britBj 

^■■"B-B-'i  "  ffDedes. 
1.  B  *lMdT  b  eaarited  with  +  electricity,  it  is 

1  With  -  elaotricit];,  it  is 

<(imf  body  in  ths 

'  Bat  tUa  mmtzil  rule  is  limited  by 

MMtMtiaraf  a  body  changes  as  iti 

nMIt*  pMllliM  wllh  miwct  to  othaz  bodies  is 
iltand,  whalhar  thoM  oth*r  bodies  aie  electriBed 


2.  An  insulated  tin  can  charged  with  -h  elec- 
ttiiatf  is  all  at  the  same  potential,  but  the  potential 
is  only  manifested  as  electricity  on  the  outer 
surface.  A  body  charged  with  eteetricit;  may  be 
oompsred  with  a  bladder  filled  with  air  under 
pressure ;  the  {treasure  ol  the  air  ia  the  same 
throughout  the  bladder,  but  it  only  produces  sensible 
effects  (sDoh  as  bursting  the  bladder]  at  the  surfaces 
of  the  bladder. 

3,  4,  6,  and  6.  Theaa  queries  appear  to  be  ptao- 
tioally  answered  nndai  the  reply  given  to  query 

idenble  elevation  above  the  eaith'a 
"  arge<~ 
bjit 
>rthe    ' 

,  ._. , ^  jonaeauei 

lupposiog  that  the  apparent  repulsuii 
tnaties  is  due  to  the  attractiou  ol  the  surrounding 
objects,  that  the  attractive  force  does  not  proceed 
ID  straight  but  in  etiried  lines  ;  the  attractive  force 
being,  In  fact,  supposed  to  be  propagated  through 
the  djelectric,  from  partiola  to  particle,  along  the 
lines  ol  loioe.  In  the  case  under  consideration, 
some  ol  the  lines  ol  force  proeaeding  from  the  earth 
bend  round,  and  meattho  diarged  body  on  the  other 

S.  Aa  I  have  not  an  opportnoily  at  present  ol 
rapeatJDS  Erp.  No.  17,  I  cannot  give  the  preciae 
inlormation  asked  lor.  It  is  nacessar;  that  the 
thread  au^nnding  tha  pith-ball  should  be  as  fine  aa 
possible  ;  otherwise  the  attraction  of  the  disc  on  it 
will  disturb  the  reaolta.  Tha  position  ol  A  and  B 
depends  on  the  uze  of  the  pith-ball  and  of  the  cover 
of  the  eUctrophorus.  The  former  should  not  exceed 
I'^in.  in  diameter. 

"  Plus  and  Minus  "  (letter  3349S)  will  most  likely 
fled  the  information  he  asks  for  under  Experiments 
XoB.  33  and  34,  which  appear  on  the  same  page  as 
his  letter.  As  current  eleotricity  is  easeDtiallj'  the 
same  thing  as  statio  electricity,  any  theoi;  with 
respect  to  the  former  must  apply  uquaUy  to  the 
itter.  I  have  no  intention  of  entering  on  the  sub- 
lut  aiectricily.  a,  3.  B, 


scale  underneath  th« 

terrestrial    rotation.     I    suppose    this  is  what  he 

[77030.]— OllmatB  (U.Q.)— Dampness,  as  well 
asoeaticonducas  to  render  a  climate  ralaiing.  Itia 
obvious  that  in  the  neighbouibood  of  bodies  of 
water  the  very  heat  will  bring  about  tha  dampnsaa. 
I  do  not  thiiiK  vegetation  has  much  to  do  with  it 
beyond  that  it  helps  to  iucreaaa  the  dampneas.  -<w 
A.  E.  B.J| 

[77060.]— Petroleum  Launch  Engine  (U.CL) 
.^Before  "Eden"  adopts  a  petroleum  engine  for 
the  purpose  mentioned,  I  should  advise  him  to 
make  the  acquaiutanoa  o(  tha  objectionable  smdl 
which  petroleum  eogineii  give  of!  at  tha  exhaust. 
Tell  him  how  to  build  a  petroleum  engine  I  cannot ; 
but  when  he  goea  picnicking  in  company  with  one, 
he  need  not  take  butter,  eggs,  or  any  provision  of  » 
bilious  nature.    Dry  toast,  soda-water,  &c,  would 

[77123.]— Dry  Battery.— The  zinc  dilorid* 
should  be  dissolved.  It  ia  cheaper  to  ' —  '*■-  -"-"■ 
chloride. 

tha 


KEUmi  of  prehistoric  man  of  the  oldest  Stone 
age,  consisting  ol  a  mdely-chipped  fiint  implement 
among  bones  of  reindeer  and  other  Arctic  animolg 
no  loDEcr  found  in  that  part  of  Europe,  have  just 
been  £icovered  in  llennoim'a  Cave,  in  the  Harz. 
Uerr  Grabowaky,  who  has  made  the  discovery, 
attinna  that  Uie  fiint  weapon — evidently  used  as  a 
knife — could  not  have  been  washed  into  tha  cave 
by  a  flood,  as 
naighbonihood. 
veyed  there  by  human  means  at  or  about  the  lost 
glacial  period,  though  judging  from  what  ia  seen 
elsewhere  it  seems  curious  Uiat  only  ona  weapon  ol 
the  kind  has  been  brought  to  light. 

To  Prevent  Unsightly -looking  Bottlea.— 
Most  photographers  have  an  eipeiiance  of  the 
untidy  and  unsightly  appearance  of  the  bottles  on 
their  shelves,  caused,  after  ponring,  by  the  running 
down  ol  a  portion  of  the  contents  over  the  sides  ol 
the  vessel,  and  crystallising  there,  or  perhaps 
sullying  the  label.  According  to  a  correapondent 
oi  the  Chtmieal  Scio,  this  can  be  entirely  obviated 
by  simply  painting  the  tip  or  rim  with  melted 
paraffin.  Care  ihould  be  taken  to  cover  only  tha 
side  of  the  lip— none  should  be  put  on  the  upper 
surface.  It  can  be  accomplished  most  easily  by 
uiing  a  small  hog-hair  brush,  and  a  wax  of  low 
melting  point,  such  as  is  used  for  embedding 
sections.  It  wQl  be  found  that,  beeides  preventing 
the  solution  trickling  down  the  outside,  it  enables 
the  reagent  to  be  delivered  in  single  drops,  without 
.,__  ._  .!_  piiiu  p(  partially  withdrawing  the 


ride.     You  can  use  the  lead-capped  oaibons,  or 
ordinarv    {date    of    carbon    with    a    terminal 
attached.      The  battery  does  not  creep.    There  la 
no  fear  of  bad  conneotiona.    Jos.  B.  McSjmiks. 

[77123.]— Dry  Battery.— Ordinan"  zinc  pout- 
ing about  22  to  W.Q.  will  do  vary  well.  I  used  paita 
by  weight,  and  built  up  the  cells  aa  soon  as  the 
mixture  waa  just  b^^inning  to  set.  I  then  put  on 
the  pitch,  making  a  Douple  of  holes  in  sametoalloir 
lor  the  gas  aacaiMug.  Leave  a  iin.  apace  lor  tha 
pitoh  on  top  ol  mixture.  As  to  the  quantity  of  sal 
ammoniac  used  to  each  call,  I  made  several  calls, 
and  they  were  nearly  all  different  sizes.  I  cannot 
exactly  say ;  but  should  think  between  4  and  £oi. 
Put  the  carbon  on  tiie  pitch  bottom. 

Jos.  B.  HcNuUBJi. 

[77153.]— Hotting  Landing  Not.-As"Eos" 
haa  evidently  overlooked  this  query,  I  venture  to 
reply  to  it.  There  are  two  waya  of  making  a  land- 
ing-net. One  ia  to  net  them  in  the  same  way  that 
vegatabla  nets  used  to  be  made,  but  the  best  wsy  ia 
to  oommenca  by  netting  a  square  net  of  six  or  moM 
meshe*  wide,  aooording  to  sue  of  net  required,  and 
then  net  round  the  sides  ol  the  equare  net  lo  formed  ; 
g  a  net  having  a  globular  bottom.  The 
you  notioa  are  situate  at  the  comers  of 
t£u  square  m  the  first  low  round  it,  and  theaa 
cannot  be  avoided.  The  remedy  is  to  net  the  ugly 
ones  (mailer  than  the  others.  You  can  easily  sea 
where  the  ugly  maahes  will  come  ;  they  are  iheo 
not  noticeable.  You  can  net  these  smaller  by  either 
aUowing  knot  to  come  On  middle  of  meah  stick,  or 
by  using  a  sm^er  mesh  stick.  lu  a  net  before  me 
I  can  only  find  two  unshapely  moahes,  and  as  I  wa» 
careful  to  net  these  smaller,  they  are  not  easily 
found.  Do  not  forget  tha  advioaof  "Eoa"  to  net 
two  rows  of  stouter  twine  at  Sniah,  as  there  ia  ' 
always  moat  wear  at  inashes  on  ring.  Lastly,  wall 
dry  the  net  and  soak  in  boiled  oil  for  a  lew  days  and 
hang  up  in  open  ahed  to  dry,  which  will  take  about 
three  weeki.    Now  ia  beat  time  to  do  it. 

T.  J.  Lbnby. 

[77288,]- Water  Delivery,- In  copying  from 
my  rough  note*  I  find  I  made  a  mistalce,  but  thfr 
results  are  correct.  I,040,000tt.lb3.  should  ba 
2,340,000ft.lbB.  Alao  the  600  in  the  denom.  ol  tha 
equation  for  H.P.  550.  It  appears  that  the  lo«« 
caused  by  the  friction  of  the  water  in  tha  pipe  la 
hardly  worth  ooniidoring;  but  as  the  two  pnmpa 
are  working  at  right  angles  to  each  other,  there  may 
be  some  lou  at  the  junotion.  Try  worhiog  them 
one  at  a  time  at  their  ordinary  rata  of  speed,  and 
note  tha  dischanta  of  each  {lar  minute,  then  add  th* 
two  together.  II  this  sum  ia  greater  than  the  dis- 
chanre  when  both  pumps  are  working,  the  differ* 
_*1 J  i-i^  -a  T»   _^1  *h         ■'  --  '--' 


[77281.1— Bqtiatlon.— There  are  a  few  printanT 
arrora  in  tha  solution  givon  ^  me  in  No.  1419  of^ 
Ekouib  HkchuHC.     Where  the  \<Ai«K  e' 
thaOn^Wdwcpiiw^aAw^^M^'  "Vm* 
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tottd*  b»*«  b*B  aitUaUl,  I  Uks  ths  tnnibia  to 
NBd  a  nattinl  00* : — 

**-•  y*-"* (1) 

JF'  +  ir-  «• (2) 

'■  +  «y-«" (3) 

Aiiiii*naIwitlk(a(ihlioma«i«(nuM[iuUi(iii«.anb^-    cotton  kftar  m  while,  tha  wni^tlioii  tarningthB        [T733S.]  —  Frannhofar    Iiinaa. 


.  _  ___  ^ .  . (1),  (2),  Dotton  *  KiMD  oolooT ;  nor  twd  I  taj  ohaat  teiubla  probablj  ralara  to  tha  projaetion  _,  —  _  . 

and  (3)  wa  gat—  Inriog  the  winter,  which  hu  1>aan  m;  lot  to  b»Te  Lhe  linn  in  the  lolu  ■paetram,  and  the  a 

^1               j^                ^i  lor  over  40  jaan.    "  Triton  "  might  do  wane  thui  rough  akatch  of  a  method  whJoh;uuwv*  fa: 

^^  •; "s ""3 '■*■'  tiy  thia.                                                         Edbb.  Iha  piaoiaa  adjaitnumla  reqnira  aara,  and  I 

jrpom  (41  we  set  v  ™    , .    .^.i..........  f  B)  mai.  i^^i  t__^i.     mt.*  «^_  *ir-  -t...»..«t..*-  «#  «  the  huioatat,  wnion  laoaiTaa  a  oooe  ™  n 

*■»-<•'  ""■''^iSS?*th?.SlI^T«^^^™Tt^i  ilani8m.tadSm>tarand3ft.icfo«alI«Dgl 

■'       ;  ,  ,    u-  .     ...•aytromeo  toSCPFatr.  E.  J.  B.  aouta^io,    JmJTS  plaoad  wiiin  tli  toe 

V+  u  i  ■e'll  +  lilt     ~     I  i  [77326.1— Oroapinr  of  BolatloninXMlanohB  k>  ai  to  giTaa  dlw:  of  lii^t,  npon  tha  alit, 

>*  /          i          I            V^  "  ~  "*/  '  OeUa.— BroDiwiok  black  aaami  to  ba  tha  beat  thing  u  inoh  ui  dUunettc.    C  it  tha  oolHmatiiif 

which,  on  rednotioii  and  »mpliflo.tion.beoom«a-  ^  itopthii.    Paint  top  of  ittaaioaU  indde  and  ont  the  lunal  didiDg  tube,  and  it*  diitanoa 

ouw..,        »    -uu  Buu  •u»|.        lu™,  wwi«>—  ^j  poioui  pot  lor  2m,  down ;  kaap  oalla  in  box  m  should  ba  audi  aa  to  gire  a  <h»n>  inuga  o 

(B>-i*r>>J«'  +  (a*e>  +  i']H>-4a*i>u*  cool  pUoa  i  baah  paint  with  Branawlok  blank  awib  upon  tha  white  aoMeu  when  tha  projet^  I 

+  {a'  +  i'("j  «-(«■«■ -*')-<! (C)  time  ol  deanins  oat.    ParaiBn  wax  doaa  aot  adhara  latoappaar.    Tha  priim  box  {•  of  wood,  i 

a  biqoadiBtlo,  tha  Kdntion  of  whidi  wonld  give  tour  •(>  ^'U  **  *>>■  Uaok,  and  ia  not  to  eSeatnal.    Ton  talna  two  biaolphida  carbon  battle  prisma, 

TalM«(raator  imaainarylforu.    Thanfoar  oorra-  itatejoQ  are  gotog  to  raplaoa  with  d^  oalla  when  both  of  wbicA  tb«  rari  paa  anooeaairely, 

"   I  Taloaa  Kir  «  miv  ba  foond  from  (B).  maDgaoeM  ol  Laolanehf  la  axhauted.    Doea  Ihia  ipaotnun  about  Eft.  long  and  Itt.  wide,  on 

»iTr^__'r..'_'^?_^J''_T^_^?°.l?J-  ~h»W?    Inmoatouaa  I  tUnkyonwiU  And  bad  iSfT diitant.    Thii  aonen  i»  tnraed  ratt 

ion  on  oarbon  i*  the  lanlt.    Tha  aolntlon  than  a  right  angle  (ram  tha  axii  of  tha  col 

X  UUt  eraapa  np  tha  carbon,  and  oonodaa  bat  tiie  exaot  angle,  aa  wdl  aa  the  poaitit 

g  (se  mecl  oonnaotion,  ba  it  lead  or  bcua.    Tha  only  priam  box,  and  of  ths  prinn*  aaparatalj  i 

*~  ±  -7—  natal  at  all  aoitable  f 01  thii  pnrpoaa  ia  plaUniun,  g«ttIia"mIniinDmdaTiation"),  canbeTal 

Vl-Fuv  bnt  tha  ooat  i*  heavy.    I  have  br  me  eell*  that  have  idTtntaea  for  aaoh  part  of  tha  apactnun 

LutiT,  y  andi  maybakond  from—  be«o  in  nia aix  yaara aa  good  aaerer  now;  but  the  ihonld  ba  bo  diffionl^  in  ahowing  tha  D  t 

oatbonihaTaluddnilng  that  time  aareral  new  MQ-  laparated.  Am 

"^                         '-'''■  !:?^-Ii^'^^°D?^'Sl'VSr''S55T!i       [77347.]  -  SoiaHoa    and    Bhaam.1 

Of»™.thejoInUonof<0)oannottag«.araIb.  0^  half  full.                                  \l.L^.  ^J^J^Sito^.'^S^TSata  W 

SSr;*-   *'^-S!rti™"^?^™.l^r^.l^  [77329  ]-Fr«ewr.-Thara    la   nothing   dmpler  watoMaedy  oonaiatain  drinkiDgo^onai 

taTettijV  iri;«  in  SXT^n'  ii^^T^^^  «""  "»  P"''^  "y""^"  ""«*  a.  uaaf  by  con-  of  hot  water'fu  hot  aa  poaaibla)^  w  to  , 

iKiSSSlS*^^^^  ^^^                  Theory  ol  (ootioneta  and  tha  man  in  the  atraata.    Tha  freeaing  rhaumitic  aJta  ont  of  the  blood.    It  ia 

^^avow                                     P  ALKXiiTDBB  =>i«tiire  in  the  tab  in  which  cylinder  ia  P^*^  S  outward  application  at  all. 

fTTMMl' Wl.™™™«v     TK.™i-,„»*k™^  ioaandaalt.                                                    F.  M.           [77347.  )-»oiatica    and   Bhonmatl* 

^S*^}r^iZ^^S^^^j7Z^°^^    r^^  [77334.]-aiaotrlo    Pan.  -  There  ia   nothing  Tikiih  or  hot-air  hatha:  thar  wiU  do  tha 

Xn^tZSll^^,^^j  S^T^     ^'  much  to  de*iriba.    It  coniiaU  of   a  little  electric  whioh  doctora   cannot  do.    fl.tha  both  c 

-5^I.tiSi^K?S;?2i.  JKI^'.^^  motor  driven  by  a  battery.    Tha  motor  driTaa  by  an  prerant,  «id  your  doctora  know  it.  bot  wfl 

Sl^-  ^rS-^S^^HSS^l^^^Mi  aooentrio  on   it.    needle,  which  nukea  tha    par-  Joa  .0.    For  yonr  ancouragnnant,  I  wa 

£hiS^i^^i.^iMwr^^^,SSSfi«  'oi-tiouaintha  paper  atancO,  through  which  ink  U  ^ve  you  my  ^parioioe.  Itearly  40  ye 

wSSli^SStTfl^-IS^  ;Sh  Se'  «U^  (oro-d  to  take  oopiea.                                     X.  X.  St«  iTmoat  '^^Kcour*,  of  bJd^p^ 

StaWtoTd^^tteStn^tltoTOdiSibS  [77334.]-HlectrIo  l^n.-To  oonatwot  auah  an  ^^  nnte  John  Smodlay,   of  ii'^ 

xZSo.S^bS^JS^ar^2i^tM  initrumant™,uira.«,ma  akin  and  tact,  conndaring  i*?^^ '^J?"  ^'^'^  "i^^'^fT     " 

hMdlybe  po^ble  to  adact  the  awaewUnder  in  tha  whole  of  tha  workmg  portion  maaaoiea  l*in.  ao  I  art  to  and  made  a  good  rough,  an 

iS^iiS^ijU^ySnU  EZ^aSSaTt  by  lin.,  and  tha  flywh^iaa  brtween  80  an^70  ^^L^ilVJ'*.  "^  ''"S^VS^S!'"^ 

baforByonTaa  the  angle  of  tha  conical  mandrala  roTolotiona  par    aacond.    I   cMmot   give   yon  the  own  mu^.    Thia  Uth  Inaa  weakly,  coat 

m«*bJ^^;«r.l.olh5rt«*.,<rfUejtyluj-  -aot-«;  bat  a  rough  aketch  will  axpl^  it  a.  mg^^^g^w^k    N  w  w^^^ 

SShS^fSX'S^^S^^nJ^SsS!^^*^^  whTrS^aS^™  «capt  by  name. 

tanalBt«atlnatraaMata--nnoa  18S8— doaanothaTB  lend  thia  bath  to  any  auffarinit  neighboura 

•tV  lateral  moTemant    It  la  tha  dUphngm  which  1^    Now    u  to  £u  ooratt^  orobartiBr 

W,  unxKiT.  andcamahobUlDgonacrutchaodaaUak. 

[77294.]  —  Armatnr*   to    OluvKa    Accnma-  ingly  oonaaoted,  proTiding  ha  wonld  oob 

tetara._"  Puzzled"  will  find  the  U  armatare  not  aaoond  bath.    Hahad  BreliathaiD  Bll,and 


anitabie  for  chaiging,  ita  finotaationa  are  ao  g^eat,  the  aeranth  day  to  laork,  aound  and  welt 

SO  par  cant. :  ao,  in  fact,  are  all  two-pole  armaturea.  People   thoald  never  be  pannaded  to  ■ 

A^in,  the  wire  on  tha  annatnre  ia  abort- drcoitad  hluLketa,  corarlida,  and  the  like  with  apiril 


ti»Maavaryrevolnt«}n,thatia,evarytiaiethebraahea  thay  are  naithw  cffioadoua   nor  aate. 

iMt  oa  the  alita  in  the  oommntator,  and  the  mora  lamenlaUe  eaaa  on  record  aronld  never  m 

hmah  anilMa  that  ia  brought  to  bear  on  tha  com-  ptnad  if  a  dm^  preoaotion  had  bean 

nntator,  the  woiae  matten  are,  and  having  to  work  have  ^w^a  ptodaced  heat  with  apirit  in  ■ 

the  dyiiamo  againat  a  coontar  E.U.F^  you  had  and  Devar  had  the  laaat  miah^  all  my  li 

bettaraaaaiing  or  dram  armatare.— J.  VonooitBB.  heater  ia  f ally  proteotod.    I  aay  thia,  kno 

f77310.1-Kapldlty  of  Bprinr.-Thia  could  be  B'l"v.^''"  ^^-  ^"^^  ^f^ 

Oa&ulate^  for  «rr.piiug;thrape^  would  incieMe  J,'  £"5""*"  "   "^  ^T.^^"..^ 

In  veJodtv  acooriw  to  ita  atr^^    and  decreaae  Torkuih  betha,  and  a  Btal-olaaa  oabinet  01 

SooidSgtoltSu?  Bywaig^gaapriogjo^  ?"^'~'S'?.  ^  "S"  "^  "^  '7^^ 

y^lSSS^'^n^^'^  "'  •Pplia.^^T  h1t"'.^'Sn1"J,r  ^BS^r^WvTh 

toapringaandpandnla.                             A.E.B.  d,»U  be  by  no  maana  expanai"  to  him.   M; 

[77814] — Aoanmnlator, — "Tea,"  to  your  &tat  mav  ba  touudin  Sixpenny  Sale  Colnmn. 

goary.    About  16  empire  honit.      Jock  Bmnn.  HiacUey.                                          Pbiti 

[77319.] -Boftenin*  Bamboo.-The  attlpa  of  [:7361.]-8orenoa«  eromOyolo  Bidla 

iMKiboo  mnat  he  sottaoad  by  maana  of  heat ;  thay  a  oomtortabla  poaition  to  atart  with,  an 

eontaln  too  mnoh  alUoa  to  be  aflaotad  by  hot  water  ahif  t  about  In  tha  aaddle.    Parhapa  tha  aad> 

or  ataom  to  any  great  extant.    There  we*  an  aitiols  high,  ■»  that  yon  have  to  atreteh  down  OD 1 

on  the  aubjaot  in  a  recant  number.                L.  T.       „„  „  po^u,.    xha   imall   alaatromagnat    A  ia    """^  "^^  _            '' '^■ 

[77322.]  —  Silk     Underotothing.  —  Having    Sisd  to  the  frame ;  B  a  Uttle  flywheel  having  a  bar       [77352. ]-TeleBoope-- 


alwayaaaSaredtromcolda  on  the  cheat,  onrea^g,    magnet  for  armature,  C.    Thia  tevolvaa  onjtn  axle,  the  early  daya  of  the  "E.M.,"  I  put  b 

laat  aotamn,  one  of  the  many  hooka  by  A.  Jaokaon    D,  eenyinga  mail  oommatator,  on  which  preaaaa  teIaa«op«otaiM>uttlieaanuap«ttmeaa"Sb 

Davia,  U.S.A.,  I  waa  induced  to  try  the  tidlowlng    a  amaU  braaa  brndi   or   apring,  E.    Between  the  I  waa  disappointed  at  teeing  the  aun  wil 

'-         "'-           outator  and  flywhed  a  amall  crank  or  eccentric  thought,  ao  anuIL    Uke  ma,  no  doubt,  <■  S 

Bdwan  ap>and<down  motion  whan  the  wheel  will  aooD  find  out  that  the  ■ppaMaaoe  of  1 

wa.  TThla  actuatat  a  rod  carrying  the  needle  F.  it  only  apparent.    II  the  tana^dlamc«ac  of 

oorreDtit  made  to    Sow   round   the    magnet  of  "StuAnfa"  telaaoope  ia  not  tnora   1 

)  In  Mch  revolntlon-flnt  piodumng  attraction,  width  between  hie  ayaa,  let  him  turn  the  in 

repolmon  of  tha   magnatio   armature.    It  ii  on  the  moon  (the  ton  it  too  brvfat},  and  lo 

m  by  a  two-oeU  bichromate.                  MiCB.  with  one  eye  to  the  ^aaa  and  with  the  . 


with,  tome,  e^iitalraanlt:  "Apieoa  of  vaiy 
dwai  ocwpar,  and  one  of  rino ''  about  iin.  aonxa, 
having  the  comen  rounded  off  and  tmoottied,  thaaa 
Ipntnext  each  other,  and  eorered  irith  ootton, 
fixing  doae  round  the  throat  by  a  tape  and  batton,    iwn 
the  copper  being  naareat  the  cbeait.     Hie  aotion    thai 
■atma  to  be  galvanio,  aa  I  had  to  re-oover  with    drii 
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will  freqaently  mean  a  poor  copy.  Always  damp 
the  Boriaoe  tiefore  use  to  remore  dost,  and  take 
groat  paini  to  aecore  ^ood  ink.  The  above  will,  in 
good  condition,  give  sixty  plain  copies,  but  twenty 
will  be  the  maximum  number  if  the  atmospheric 
conditions  be  unfaTourable.  "NLacbvjxq. 

[77387.]-Oolf.— A  golf  ball  when  "  drawn"  or 
**  aiioed,'  as  it  is  commonly  called,  bears  round  in  a 
direotiou  opposite  to  that  in  which  the  ball  was 
**  drawn.*'  A  "  sUced  "  ball  in  travelling  forward 
is  also  revolving  on  its  own  axis,  and  it  is  this 
revolution  that  accounts  for  its  deviation  from  a 
straight  course.  In  a  left  or  right-hand  "  draw,'* 
the  axis  of  the  ball  is  more  or  1ms  vertical,  and  the 
air  presents  less  resistance  to  one  side  than  the  other, 
whue  with  an  upward  **  draw  *'  the  axis  of  the  bsdl 
is  horizontal,  and  the  ball  rapidly  descends.  In  the 
case  of  a  billiard  ball  the  conduions  are  different. 
A  ball  with  "  side  ''is  revolving  on  a  vertical  axis, 
«nd  on  striking  the  cushion  this  revolution  gives  the 
ball  a  bias  to  one  side,  and  the  elasticity  of  the 
cushion  sends  the  ball  oack  at  a  greater  or  less 
angle  from  the  vertical.  J.  A.  Fobbbt. 

[77388.]— Transformers.—To  transform  down- 
wards from  100  volts  to  5  volts,  the  primary  wire 
of  your  transformer  must  be  ^  the  sectional  area 
of  the  seoondsry.  To  decide  the  diameter  of  the 
primary,  you  must  first  decide  what  current  in 
amperes  you  intend  to  pass  through  your  trans- 
former, and  use  wire  of  such  a  gauge  as  will  just 
carry  it  without  heating— eay,  1  ampere  at  100  volts. 
No.  20  wire  would  do  for  Uie  primaxy.  With  this 
wind  the  core  of  your  transformer,  so  as  to  get  a 

r   magnetic   field.     Use  a  similar  amount  of 
14  (which  has  about  five  times  the  sectional 
area)   for  the  secondary.    To   transform   up   to 

SarUng  pressure  (say,  lin.  spark,  50,000  volts), 
e  wire  on  the  secondary  must  either  make  600 
times  the  number  of  turns  that  the  primary  makes, 
or  if  it  is  desired  to  keep  the  bulk  of  the  winding 
the  same  as  that  of  the  primary,  must  be  500  times 
less  in  sectional  area.  So  that  at  a  pressuro  of  100 
volts,  with  a  current  of  1  ampere  flotring  through 
the  primary  No.  20,  eight  times  its  weight  of  No.  40 
would  be  needed.  S.  Bottomb. 

[77389.]— Ohromio  Acid.— It  would  be  useless 
attempting  to  doctor  the  spent  solutions  of  bichro- 
mate battories  with  a  view  to  re-use.  The  only  use 
I  can  suggest  for  the  waste  is  that  it  should  be 
made  use  of  as  a  grass  killer  for  garden  paths. 

A.  £.  S. 

[77389.]— Ohromlo  Aold— High  Voltages.— 
The  colour  of  a  chromic-acid  solution  Im  a  pretty 
good  criterion  of  its  condition.  As  long  as  it  staios 
white  paper  of  a  rich,  orange-brown  colour,  it 
contains  sufficient  chromic  add  to  work  a  battery ; 
when  the  colour  changes  to  olive  green,  it  is 
thoroughly  spent,  and  can  be  thrown  away.  There 
is  at  present  no  economical  mode  known  of  re- 
oxidising  the  chromium.  The  addition  of  about 
5  per  cent,  of  chlorate  of  potash  greatly  lengthens 
the  life  of  the  chromic  solution,  by  supplymg  oxygen. 
You  are  under  a  misconception  if  you  &ink  that 
rapidity  of  alternations  has  anytiiing  to  do  with  the 
tupportability  of  high-tension  currents.  On  the 
oontrary,  it  has  been  experimentally  proved  that, 
whereas  a  man  can  bear  as  much  as  250  milli- 
amp^res  continuous  current,  the  same  current  in  an 
alternating  form  is  virtually  unbeuable.  I  should 
not  object  to  have  2  milliampdres  current  passed 
through  me,  even  if  the  voltage  were  1,000.000 
▼olts,  whether  continuous  or  altematinff,  provided 
it  did  not  exceed  2  milliampdres.        S.  BoTrosrz. 

[77390.] -Telephones.— I  beUeve  the  Nat.  Tel. 
Co.  use  the  Blake  trazismitter  at  the  Lyric  At 
Manchester  they  give  preference  to  the  Marr  trans- 
mitter, which  is  well  adapted  for  music  and  long- 
distance transmitting.  The  imtaiolion  coils  and 
gravity  cells  aro  at  the  Exchange.  I  shall  be  glad 
to  give  you  further  particulars.  For  my  addt«ss, 
Sale  Column.  Jos.  B.  MoMAacA.BA. 


stronger,  its  resistance  at  the  same  time  increasing, 
until  at  last  the  electrolysis  is  stopped  by  reason  of 
it.  2.  100  cells  in  series  give  100  E  electromotive 
force,  if  E  •  E.M.F.  of  single  cells.  .'.  90  cells  in 
series,  with  10  in  opposition,  give  90  E  >  lOE 
■I  80E  electromotive  force. 
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[77392.]— Blectrloal.—l.  Decomposition  of  solu- 
tion, copper  being  deposited  on  the  copperplate. 
12.  As  80  18  to  100.  the  10  cells  in  oppoition  will 
oeutralise  the  E.M.F.  of  an  equal  number  in  the 
remaioingOO.  E.  C.  Rotlb. 

[77392.]— Bleotrioal.—l.  Copper  would  be  de- 
posited on  the  copper  plate,  and  sulphuric  acid 
would  collect  around  the  platinum.  2.  Calling 
the  P.D.  at  terminals  of  the  100  groves,  properiy 
eet  up  in  series  200  volts,  then,  as  10  are  set  np  in 
opposition,  there  would  be  firstly  a  loss  of  20  volts 
from  the  loss  of  the  10  cells,  and  then  the  loss  of  a 
second  20  volts  in  overcoming  the  counter  E  M.F., 
of  those  placed  in  opposition.  Hence  the  P.D. 
would  fall  to  160  volts.  S.Bottonb. 

[773920— Slectrioal.  —  1.  Electrolysis  of  the 
liquid.  The  copper  sulphate  solution  will  become 
weaker  in  copper,  the  nieial  being  deposited  on  the 
cathode  or  copper  plate  while  sulphuric  add  is 
formed.  As  the  copper  deposition  is  completing,  if 
the  battery  power  be  great  enough,  the  water  of  the 
solution  will  be  electrolysed,  hydrogen  gas  appear- 
ing at  the  copper  plate  and  oxygen  at  the  platinum. 
As  a  resDit  oi  ^^  ^^  <^<^d  bcwomes  stronger  and 


[77394.]— Indiambber. — Indiarubber  cannot  be 
**  melted  and  casted  *' ;  once  '*  melted  "  it  is  spoilt 
as  indiarubber.  It  can  be  dissolved  in  bisulphide 
of  carbon,  mad  some  other  solvents.  It  is  then 
pressed  into  moulds,  and  regains  its  original  cha- 
racter when  the  solvent  has  evaporated.  The  usual 
method  is  to  vulcanise — that  is,  the  rubber  is  masti- 
cated witii,  say,  30  per  cent,  of  sulphur,  and,  being 
placed  in  moulds,  is  subjected  to  heat  and  pressure 
m  a  vulcaniser,  which  is  a  vessel  capable  of  holding 
steam  at  comparatively  high  pressure. 

Nun.  Dob. 

[77396.]— Eleotrioal.— First  rule  for  finding 
voltage  at  secondary  terminals  of  coils.  I  gave  this 
at  reply  No.  77237 ;  but  as  a  portion  was  omitted,  I 
reproduce  it  here  as  a  correction.  Divide  Uie 
number  of  turns  on  the  secondary  by  the  number  of 
turns  on  the  primary.  Call  this  quotient  A. 
Multiply  the  current  passing  through  the  primary 
(measured  in  ampdres)  by  the  number  of  turns  in 
primary.  Call  this  result  B.  Mnltiplv  A  by  B, 
and  the  product  is  the  voltage  at  terminals  (approxi- 
mately). 2.  The  proper  dimensions  of  primary  and 
secondary  depend  on  the  amount  of  current  in 
amperes  which  it  is  intended  to  pass  through  the 
primary  and  draw  off  secondary,  calculated  on  a 
oasis  of  1,000  amperes  for  every  square  inch. 
No.  16  will  cany  6  amperes,  and  would  do  for  a 
lin.  coil  in  which  No.  42  were  used  on  secondary. 
3.  Allow  lOsq.ft.  of  tinfoil  for  every  |in.  spark,  or, 
say.  isqft  for  every  thousand  volts.  Size  of 
individual  sheets  immaterial.  4.  One  surface  only. 
5.  Different  sizes  may  be  used  in  secondary,  but  it 
is  not  advisable.  S.  Bonoini. 

[77396.]— BleotrioaL—1.  Divide  the  number  of 
turns  in  secondair  by  the  number  in  primary,  and 
multiply  the  E.M.F.  in  primary.  2.  The  gauffe  of 
primary  is  determined  by  the  battery  to  be  used,  or 
by  the  current  it  will  have  to  carry.  For  batteries 
such  as  Gl^rove*s,  Bunsen's,  Bichromate,  &c,  a  thick 
wire  is  required,  whilst  for  Leolanche,  Daniell's, 
Smee*s,  or  *'dry"  cells  a  finer  wire  is  necessary. 
The  last  named  are  only  suitable  for  medical  coils. 
The  wire  must  be  of  a  size  that  will  carry  the 
current  without  heatinff.  3.  You  will  find  the  follow- 
ing good  practical  rules  for  condensers:  Number 
of  sheets  equal  to  number  of  turns  in  primary.  Size 
of  sheets  in  square  inches  equal  to  diameter  of  wire 
in  ii^in.  Example:  Ck>il'6in.  long,  primary  16 
B.W.O.  •  15  turns  to  lin.  by  6in.  •  90  ;  diameter 
of  wire  '065 ;  size  of  sheet  6d8q.in.,  so  that  Sin.  by 
Sin.,  7in.  by  9in.,  and  6in.  by  llin.,  or  13in.  by  5in. 
would  all  M  near  enough.  4.  (Generally  speaking, 
yes;  but  there  are  exceptions.  In  condensers, 
when  speaking  of  size  of  sheets,  only  one  surface  is 
counted.  5.  You  may  continue  the  winding  with 
32's.  16's  and  42*s  will  do  for  a  coil. 

B.  C.  BOTLE. 

[77400.1- Vagnifiying  Power  of  X«ens.— An 
ordiiiNry  biconvex  crown  glass  lens,  about  I'm,  in 
focus,  will  magnify  25  times,  that  iB  to  say,  will 
make  a  line  i^o^*  thick  appear  as  wide  as  a  iin. 
line  viewed  from  the  distance  of  normal  sight,  vfz., 
lOin.  It  does  not  require  a  high  cUmb  or  a  very 
strong  glass  to  do  this.  B.  BoTTOinB. 

[77401.]— Aooajnnlators  and  Primary  Cells. 
— Because  they  are  differently  constructed ;  and  the 
action  is  also  different.  Where  did  you  get  your 
ideas  about  accumulators  ?  There  is  only  one  class 
that  can  be  reversed  without  injury,  and  this  only 
in  the  process  of  forming  the  plates. 

B.  C.  BOTLB. 

[77401.]— Accumulators  and  Primary  Cells. 
— As  both  electrodes  of  accumulators  are  composed 
of  lead,  it  does  not  make  a  great  deal  of  difference 
which  way  the  poles  are  connected ;  but  in  batteries 
where  the  poles  are  of  different  materials  a  trans- 
ference of  matter  would  take  place  from  one  pole  to 
the  other  by  electrolytic  action,  and  render  them 
electrically  identical  and  consequently  devoid  of 
E  M.F.  A.  E.  B. 

[77401.]— Aoonmnlators  and  Primary  Cells. 
— In  forming  acoumulators  it  is  well,  in  order  to 
reduce  the  lead  to  a  sponsy  condition,  to  reverse  the 
direction  of  diarging.  When  once  formed,  whether 
by  pastin([  or  otherwise,  they  must  be  charged  in 
one  direction  only.  In  dry  cells,  if  you  connect 
positive  to  negative,  you  simply  run  them  down 
more— that  is,  dissolve  more  zinc  and  precipitate 
zinc  on  Uie  carbon,  and  so  effectually  ruin  the  cell. 
For  the  accumulator,  both  plates  are  lead,  and  so 
are  to  a  certain  extent  interchaugable. 

S.  BOTTOXB. 

[77402.1— Leather  Furniture.— If  the  leather 
is  chipped  up  so  as  to  show  light- coloured  p!itohe8, 


stain  them  the  required  colour,  and  when  dry  mb 
over  all  with  bookbinders*  glair.  Finish  off  by  the 
palm  of  the  hand.  T.  L. 

[77405.]  —  Copying  Pad  —  If  double  carton- 
paper  will  not  do,  I  am  afraid  Mr.  Smith  will  not 
find  what  he  wants.  X. 

[77405.]— Copying  Pad.  — Why  not  try  two 
sheets  of  the  paper  you  mention  b%ck  to  back,  so 
that  there  is  always  a  prepared  surface  outside? 
I  should  think  this  would  give  yon    the  desired 


effect. 


Macbuvo. 


[7740G.]—aa8 -Engine —If,  as  you  say,  the 
explosions  are  accompanied  by  thick  black  smoks 
(wnich  consists  of  uubumt  particles  of  finely- 
divided  carbon),  I  can  quite  understand  the  going 
of  the  engine  being  irregular,  for  it  is  certain  the 
combustion  in  the  cylinoer  is  far  from  complete. 
This  incompleteness  may  be  due  to  either  of  then 
causes,  or  both  combined :  (1)  Too  much  gas  and 
not  enough  air  to  bom  the  gas ;  or,  more,  probably, 
(2)  one  of  the  valves  of  the  cylinder  not  fitting  quite 
tight  (throuffh  grit  or  something),  the  charge  being 
partly  foroeS  out  io  the  compression -stroke,  and  ths 
compression  not  being  complete,  the  flame  does  not 
properly  spread,  and  a  part  of  the  charge  is  ex- 
palled  unbumt.  Clean  out  the  cylinder,  andsss 
that  the  valves  are  in  good  working  order,  and  yon 
will  probably  get  a  *'  hard,  dry  exploeion.**  How 
much  gas  do  you  bum  ?  B.  L.  M. 

[77408.]— To  Hr.  Bottons.- Your  queries  do 
not  give  me  sufficient  data  to  give  a  satisfactory  reply. 
No.  14  wire  will  carry  10  amperes,  and  if  your 
field-magnets  are  properly  excited,  you  could  do 
with  400ft.  on  the  16  coils,  say,  25ft.  per  coil.  Ai 
you  do  not  sav  the  sixe  of  the  fleld-magpets,  nor 
the  amount  of  current  you  can  use  to  excite  them, 
it  is  practically  impossible  for  me  to  tell  you  ths 
amount  and  size  of  wire  to  use.  I  myself  should 
probably  wind  the  field-magnets  with  the  sanis 
amount  of  No.  14,  and  employ  an  exciting  euzrent 
of  10  amperes ;  but  this  is  only  a  rough  guess. 

S.  BoTToarx. 

[77409.1— GhM-Engine.— If  it  was  not  for  tiis 
water-jacket  the  cylinder  would,  undoubtedlv,  get 
red  hot  with  the  explosions,  and  perhaps  melt,  or, 
at  any  rate,  you  could  never  leave  the  engine  going 
with  safety.  When  there  is  an  explosion  eveij 
other  revolution  with  compression  the  combustion  u 
more  perfect  The  pressure  in  pounds  per  square 
inch  depends  partly  upon  the  narrowness  of  the 
bore  of  the  cylinder.  It  is  rather  an  advantage  to 
have  a  cylinder  of  small  bore  and  pretty  good 
length,  because  in  one  of  large  bore  and  small 
stroke  the  piston  must,  to  a  certain  extent,  drag  in 
drawing  in  and  expelling  ^as  and  air  througn  a 
nipe  much  smaller  in  bore  than  the  cylinder. 
Besidesthat,  in  the  case  of  small  stroke  and  large 
bore,  the  expansion  of  gases  at  the  explodon  being 
smiJler  than  in  one  of  long  stroke  and  small  bors, 
there  must  be  a  certain  loss  of  power  in  heat  to  ths 
wator-jacket.  B.  L.  IL 
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17741'?.'!  —  Wrindxic  Macliine*.  —  Cj-!i   asy 

iie  spinnals  of  vrui^en.  aal  tie   ;:^:k-r«  :^^c2;}2  !— 
uiaTsrft. 

ka  any  r*aier  teU  me 
U  bsBf  ia  Eiuna*«  pbdaa- 
laph  t  I'^t  %  gX'.mp*^  at  oa^  f  37  a  n^ni-::.:  oc:r.  but 
ad  not  tiine  or  ksbt  to  Me  it  properif .  ▲«  far  as  I 
oold  make  oat,  it  w«a  ■ota>b'>v  arrufvd  vi:b  a  vei^bt. 
L  aketch  would  rvry  oarh  obli^.  Al»>9.  wbkt  is  tfa« 
coper  iliap*  for  th?  end  of  the  renrdin?  ad^ile  ?  SbouM 
t  b«  tfbtmignt  aeioMorroiuiled  ?  Al«o.  how  larxe  ■hoald 
Im  end  of  the  reproduhnr  needle  be !  I  fiod  it  rerv 
UUe  to  dig  mto  wax.  Alw,  what  is  the  wax  used  T  I 
ATe  tried  ali  sortd  of  eaall«^  and  parafflns,  bat  eaaaot 
let  ABTthimr  that  looks,  feels,  cats,  or  acts  anyway  like 
frliflon'a.  Is  the  thin  •^nahtr  of  mietoseope  ooTcr^laas 
bin  enoogh !  or  shoald  i:  be  thinned  by  hydrodoorie 
idd  t  I  may  mention  that  I  have  been  able  to  make  my 
>hanograph  speak,  bat  not  neariy  m  well  as  Edison** 
loos,  and  M  woald  be  moch  obli^l  If  any  reader  can 
dndly  dear  np  the  above  points  for  me.— B.  W.  J. 

[77490l1— Arc  Lights.— I  hare  a  dynamo  105  volts 
ised  for  meaaleicnit  Uijhting.  and  as  the  same  dynamo 
s  snitable,  I  wiih  to  take  oat  some  of  these  and  replace 
hem  by  arc  lights.  Will  some  of  yoar  experienced 
n^ffi  give  me  their  advise  on  the  following  points : 
Ifhat  cp.  is  generally  used  for  lighting  woikshops  * 
PThioh  is  the  most  snitable  lamp,  taking  into  eonaidera- 
ion  the  locality  in  which  the  lamps  wiU  be  placed— vix., 
i  bleach-hoa«e,  where  the  acids.  &c.,  voy  soon  eat  away 
die  ordinary  terminals  uned  in  incandescent  lighting. 
What  woald  b  2  the  cist  of  such  lamp  f  Would  a  variation 
n  volt^u  say  from  i05  to  100,  seriously  atfect  the  light ! 
4nd  also  any  information  which  would  finable  me  to 
neet  my  own  lamp?  would  greatly  oblige.— Dyxamo 
Attrsdast. 

[77421.1 —Ineandesoent  Lampa.- Having  of  late 
interested  myself  in  the  manufaetore  of  incandescent 
lampn,  and  having  got  my  ftlamenta.  I  am  yet  at  a  loss 
how  to  calculate  in  oider  to  make  any  lunp  required. 
For  instance,  supposing  I  received  an  order  for  a  lamp  or 
%  number  of  lamps  at.  say,  100  volts  5X)o.p.  and  about  14 
arapdree.  How  am  I  to  obtain  these  resultsT  How  am 
[  to  get  to  know  what  length  and  what  diameter  the 
Ilament  must  be  in  order  to  give  the  above  result  I  I 
:an.  of  course,  obtain  the  resistance  (ohms)  of  any 
length  of  carbon  filament,  but  I  want  a  system  or  for- 
mola  for  calealating  any  required  volts,  amp«^res,  and 
»ndle-power.— ExPKBiM  KiTTKa. 

[77423.]  —  Oas  Engineer.- 1  am  contemplating 
Uxing  up  gsa  engineering  as  a  profession,  and  should  be 
^ad  of  any  information  for  qualifying  as  such.  I  have 
ftlready  a  fair  knowledge  of  the  following  subjects  :— 
Physios  (including  photometry),  chemistry  (theorf/tical 
uid  analytical),  engineering,  and  mathematioa,  also  a  fair 
l>9ok  knowledge  of  gan  en^rineering.  How  long  should  I 
[Lave  to  be  apprenticed  !  What  would  then  m  my  pro- 
q;toets  ?  What  premium  would  be  required  T  1 8haU  be 
grateful  for  any  information  on  the  suoject.— Z.  Y.  X. 

[77«8.1— Violin.— What  is  the  best  remedy  for  pro- 
renting  the  perdpiratioa  of  the  hands  when  playing  the 
riolin  i  I  am  much  annoyed  at  the  frequent  breaking  of 
the  strings  in  consequence.— F.  S.  A. 

[774M.]— Onre  fer  Stooping.— Hy  son  (aged  16) 
lia^  acquired  a  habit  of  stooping,  which  almost  amounts 
^  deformity.  What  means  can  I  adopt  to  remedy  this  T 
""A-  0.  ^. 

[77416.]— Ijdolanolie  Oell.— Will  any  reader  of  this 
joonal  tall  me  whether  it  is  necessary  to  have  crushed 
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*7:«s.\'  —  Density  of  the  Basti:.  —  w,xi..i 
•■?F.-A.?"  £i2i.y  err*  :i:»  rwz.'.:  :i  tl*  r*cea? -.a- 
vwr.rtss>a  nki^  by  IL  Cv^s:  :::  li:?  kV'^*  ria:t«fsr;- 
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'7r«K.:— Vertical  Boiler.— I  w:>ii  :o  =s»k*  a  r#«:- ' 
cal  boiler  to  drive  a  bckn; xarU  eofiae.  l|:a.  S>re  by  .<:s 
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Woold  some  of  voar  Niadefs  kiBd>  iaf«irsi  o«  - 

1.  Sue  of  bo-J«r  re'^aircd  .    S.  Sue  of  tabe  thiv»af  h  V^iln  ' 
for  due  !    S.  $im  01  diebox.  an!  nccif  of  .^^TP^'  ^  *usd 
aboot  4.1b  pceesuie  per  square lairh  :— A.  A. 

rT74$l.'— Air-Pamp-— Can   anyone    |r*v   taV.es  of 
exhau4t:o=!    F.^r  :a*;anc«,  w^kt   s^re  would  loft,  cl 
free  air  oocnpy  when  drawn  ov.t  ^>  a  vaouu=i  of  IC'.b  por  ' 
square  inch !— A:a. 

rr;4*^L]— Curdling.— To  Ma.  if*iT.  oa  0th sas.— 
When  mile  is  psMined  oa  stew^  rhuKkrb  1:  oit^c 
"bnmks"  into  rxrd*.  What  is  the  chfratoal  dfMripiion 
of  this  chance  >  M-ueover.  why  does  it  not  :  :.->iy  tv^ 
have  similarly  I  Would  the  previous  addition  of  more 
sugar  to  the  rhubarb  prevent  it  t  Lastly,  when  the  nnlk 
curds  in  this  manner,  is  it  neoeasarily  any  more  unwh^xlo- 
some  than  when  it  does  not !— C.  Rovixsox.  Worcievter. 

[7T43S.]-Pea  Weevil.— Will  someone  kindly  tell  me 
the  distinctive  name  of  the  pe«  weer.l.  whi.*h  at  the  pre- 
sent time  is  doing  so  much  damage  in— E#«v\  ! 

[77438.]— Water  Mjtor.— Would  someone  kln.ily 
say  what  would  be  the  b«rt  and  cheap  ^t  way  of  c\«n- 
structing  a  «!ull  m>:>tor  to  develop  2} H.T.  from  a  fall  of 
water  ifft.  hij^h,  the  supply  in  which  u  unlimited  #0  far 
as  above  ie«iuirements  are  concernei  !  Particulars  would 
greatly  oblige— Maciikxic. 

[77437.]— To  IKr.  Alloop.- In  some  hounes  wired  for 
electric  bght  I  have  notiovd  two  galvAai»e«l  iron  wire* 
twii4ed  together  , about  K<*.  14  B.W.G.)  running  near 
cdaing  carrying  mains,  and  attached  to  wall  by  small 
hooks.  Is  this  for  "earthing"  parp^>«es  when  testing. 
Al^,  and  is  it  necessary  T  I  shAll  feel  thankful  to  you  fur 
an  explanation  of  thi4  wire.— LarnAS. 

[774.%.]— Accumulatore.— To  Ma.  BoTT»>?fK.— (I) 
Could  I  chaige  a  quart-size  aecumuUtor  with  an  Alt«*r- 
nating  current  of  Si  volts  I  If  so,  could  1  burn  ah  *<i  volt 
Sc.p.  lamp  from  it,  and  for  how  long  I  If  I  could  not  do 
either  of  these,  kindly  state  reason  why.  ('2<  1  am  a 
young  beginner,  and  would  like  to  know  tho  meaning  of 
volt.  amp«>re.  ohm,  watt,  and  millomeCer.  (3)  Als^^ 
could  you  tell  me  the  safe  carrying  capacity  of  eloctrio- 
light  wires  of  all  sizes,  and  their  resistance  T  ;4)  Is  the 
carbon  the  negative  pole  of  a  battery  or  cell  I  (.%)  How 
can  T  tell  the  negative  from  the  iKisitive  wire  of  two 
electric-light  wires  running  parallel  to  a  lamp  I  ((«) 
Would  a  shock  from  an  alternative  current  of  luO  volts 
kill !  What  is  the  resistance  in  an  deotric-light  meter 
marked  80  ampj^res,  with  a  current  or  force  of  S5  volts 
passing  through  !  And  would  the  roMistance  be  the  same 
m  the  transformer  where  the  E.M.F.  comes  in  at  l.<'iX) 
volts,  and  passes  out  85  volts  through  the  meters,  with 
the  transformers  marked,  primary  end,  1 ,000  volts,  and 
secondary  end  m6  volts  76  amp<>re8 1  Why  is  the  trans- 
former marked  75  ampi>rea  an  1  the  voltmeter  HO  ampi^ros  ! 
Any  information  on  the  ahove  would  be  gratefully  rr- 
ceived.— 0.  Scimirs. 

[77439.]— Microscope  Acoeseorios.— I  havi>  a 
friend  who  hori  injured  one  of  his  iyr.*t  (hiPinorrhaite  on 
the  retina)  and  is  unable  to  use  his  microHcope,  with 
which  he  UKcd  to  examine  rock  sociions.  Is  there  any 
simple  and  inexpensive  lamps  by  which  the  imaf(o  of  thn 
object  could  be  thrown  on  a  Mrpt'n.  and  so  obitorved  with- 
out strain  to  the  eyes  .'— N.  1).  La  Touch k. 

[77110.]— Cricket  Bull.— Can  anyrcador  give  an  ap- 

groximate  ojitimatiun  of  the  force  with  whioh  a  cricket 
all  strikes  the  wicket  wlien  dolivf^n^  from  the  liand  of  a 
swift  bowler  T  The  ball  weighs  5^  iz..  and  tho  distaiicu  it 
travels  before  impact  is  22  yards.— Uv.  A.  JtrasB. 

[77441.]— Substitute   for  Pumioe-Stone.-Can 

any  of  your  c(>rre»pondentii  suggont  any  material  whisli 
would  bti  suitable  for  such  purposes  as  pumic«4-stooe  in 
sometimes  used  for  T    It  will  require  to  be  unafftcted  by 


^7r««.v"  -B«aist3anc«  Board- >  Oka  an;  rwa^*riiril 
»ir  '4^  Swc  wav  10  shkkv  a  m^fCAaM-Nxanl  t.Y  a  maU 
^yaax».'^  .£r(v>iau:^  ^v    of  k>>m  s^re  b^sa.  li:.'  »,se  askS 

:>.:.-k;:.*w  «\j  v-.Ti^*.  »r.l  ;>.;:  >m;  wv  to  arrai||ty  LV<«a!^ 
P-.  kT^a 

.:74ftf. '-Sxpanaios.  ValriM.  W.v.*4  #.xs;«kia) 
rekdfr  t-xj'la:nt.>  me  t>..'  mu:^«»4  a^h.xl  of  «Kt.i^«\« 
pwia«os  or  out-^*i  rk!v>»  -.a  .vci;  :■.»,•:*.•?.  a;:>.  tV^'cdiruurv 
*::de>rklve  T  Would  Cr  ",v*:t;.^a  o:  <  .xvr.tsw  >e  x-«ct^'al 
a:  half  <<iv>ke  *    A*«k«  00  .■  .d  I  oN.«*.r.   \  »r,xa-t  eA^'.SMwr.Hif 


L^tur 


'«*' 


w.xrk  d«a!*.n(  with  ;h»  g:.> 

.77 44:. ^-WaterpT»otla^  Canvas.  I  »b*^;'d  fMl 
CTC«t^  oKif«sl  b/*  ;nuv»kUo.\  h.^v  ;■.  « .'tt^^rivw^  «,-v*a^ajL. 
or  how  to  make  as  »\i;o:o;V.  ,\r  Uri'«v...-:&      T   W .  r>akX0H. 

^r744<*  -SSanohester  Dr^*.ainc«  W-..'.  lu^r.v  kind 
n*kd«r  of  tl;c  **  K  U  *'  kr.'..i*.>  .«;*,■  •..;.•  »-.  .  jk-.id  tv.'.l 
partioulars  of  a  Mka.*>.^t.-r  d\n:«n  « >;.«-.-.;<  .< '  aatp*  awil 
s>  Tvdts  priMSurt'  *  als.'  ..-.:kn;:tv  o:  *-.T>r  an.l  v.:r  of  saino 
iYv;u'.n^,  rev»»iulioa#  j*.  r  m;n'.it«».  ho;>.«-;vax*r  i\.^a-.ted. 
alM  the  wr'^ht  of  aauic  a  hen  f.iuxhiNl!  .\  »krtoV.  v.\d  s&iv 
of  same,  ale^^  Att^a^p**  a  ;1  ■  grvatlv  o S^-.ie^     W  .  Kw  \ ««. 

^7744;^* -SUde-Rule  -^>an  *nT\mo  inf«wm  me  bow 
to  u*e  a  slide-rule  t  or  rvvommecul  any  i>amphlci  \«iit  t  - 
C  U.  >\ui.:rr«. 

:771V.'*  Small  latthting  TnstalUMon  I  waai 
to  vs^n^niot  a  icvvvl  dyn4;-.\iv  not  !o  run  t«s«  tii«:,  m^  as  to 
>»oar  well,  to  li^ht  V.n  li^vanvlle  8«kn  Um|Vk  I  ha^v 
pra-tical  knowltnW  of  iiw*ohAm%>^  aiM  mmii«  knoal<s1ge 
of  eI^*trioity.  What  would  K'  pivNaMo  \^Mlt  of  iii»>uUt«^ 
wire  Te>]uirM.  leaving  out  oth^-r  wxnk  '  .\nd  ooiild  I  gw( 
theamt-iture  and  (\»:nnnitrtt.^r  n^ady  tittisl  :thd  axmnd 
anywhere!    8l>eed  not  otor  ivV.    A.  H    i\ 

[i74M.]- Alternator  and  Dynamo.  If  1  run  an 
alternator  at  5.0  revs,  per  minute,  niid  i<  it  haii  lii  (ViUtiii 
the  armature  and  same  on  the  K.M.'n.  w*i-it  would  N>  Uie 
reversals  per  second  I  Al«i>  what  1*  tho  objivtions  {<tt  vmX 
using  ir^m  in  the  anuatures  of  imine  altornators  '  IM  ihey 
heat  up.  and  if  so.  im  11  to  a  dangrnHi*  p^unt  for  tlin  tn> 
vulation  t  Also  how  shall  I  altor  tho  txtnnoetiini*  of  my 
fttmponnd  c«mtinuou!i. current  dynamo  to  run  u  b.-\ok* 
wards  as  the  saying  is  I  -Aao  l.ioiir. 

[77452.]— Meters. —Will  stune  elivtrioiiu  kiu.'Iy  toll 
me  how  to  read  an  AnMiehvtnoity  iiMrr  *  .\iiil  how  air 
volts  infASure«l  on  nltoruatotii  running  at  *.\«X:i>  \t4tit 
prvMsure  T  Is  it  not  wri«to  of  ournmt  to  moasuii'  luiralUl 
acn>«s  the  niainM  ut  2,ri^^  volis,  or  is  that  tho  vuil>  wax  of 
doing  it!  .\nd  how  aro  iiUornators  run  in  paiAllttl  in 
central  stations  I  What  1  nimn  is.  How  m  thi'  Uiad 
changed  from  one  to  tho  other  without  :illt-oting  the 
lights,  &c, !— WiasMkx. 

[774A!t.]  Launch  Rnglnes.  Isthrn*  any  bnilher 
itader  that  will  inforui  1110  tht>  luosiiiini;  ut  ".'«uilAtv  o«m- 
densing**  in  launch  eiittines  t  Als\)  thr  um«  uf  tho  \aouui» 
pump.— PHoiiOMorriii.u'o. 

[77454.]  "Engine  and  Boiler.  Will  mtino  prac- 
tical engineer  miidly  trll  what  p<iwor  N>ilrr  I  nil  nil  n'xiuire 
to  drive  an  onvino  of  50  actual  hoi-NP-imwrr  f  1  roipiUT* 
tho  engine  to  drive  dynamoit  for  rlivdio  lighling  ;  and  a? 
I  understand  tlmt  I  ought  to  havr  u  llttio  o\tra  Uulsr- 
powiT,  will  you  kindly  lot  1110  know  what  stao  Imllor  in 
N.H.r.  it  will  take  to  ilrivi*  tho  •>nglnoiit  10  Ih.  |in>MHiir«>. 
the  ongino  tu  run  ut  'H:*  rt'vs.  prr  iiiiniiti*!    YiirNo  I-  nui- 

NKKR. 

I77i:»5.]  Telescope.  I  hii\o  nnsKinod  a  now  surt 
of  ti>leBC4>p4).  in  whii'h  I  In*  ryopuMM'  is  h  coiupouiid  inlorti- 
scone.  Would  it  1h>  worth  i^onrttiiicting  t  1  huM*  tiird 
witn  a  (iin.  fiMMis  Ions  and  an  oidiimry  iHiiiiiioiind  inioro  • 
iici>pe  :  thi>  di-tlnitiiMt  wiin  nionl  p4«rfn«t  Imt  tlii<  light 
iiiiioh  impairtMl  owiiiicto  IhpHiinilliii-HN  of  thi>iiiii'ii>iiro|iti*ii 
ohji>ctive  li>ns«w.  Novi>Hhi>li>itN,  I  look  with  il  n  \riy  f«(r 
gllmpM'  of  tlie  moon  al  tho  pclipm*.  litii  If  1  wiih  to  takr 
for  tnn  micnisoopi>*s  olijiH«tivo  1111  astronoiiuisil  lyi'piron  T 
I  havo  piiloulateJ  that  with  an  ryi'pirco  ol  4(i  disiiirlrni 
]H>wor  (distinot  vinion  lliii.)  as  ohjifMlvo,  a  lliiyKhi'niaii 
cyppli're  of  10  diuinctiT  Ihiwit  iin  ooiiliir,  thi*  iiiiriiiroopi<*H 
length  bring  4ln..  and  a  npinMiliiin  or  lift.  lUn,  fural 
leogth,  1  should  have  a  power  of  2il  (•<  0  dmmitvn.    Uul 
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how  very  essential  it  is  to  keep  the  top-iron 
down  Tery  close  indeed  to  the  edge  ol  the 
cutting-iron." 

"Tfioro.  now,  IVo  put  in  the  iron  and 
driven  in  the  wed^e,  and  it  ought  to  work. 
No— it  chattera  a,  little.  I'll  take  the  wedge 
out  again.  5a !  I  see.  Look  here :  the  iron 
rocks  a  trifle  on  ita  bedding.  Now  IVe  eased 
a  tiny  hit  ofF  the  high  part  with  a  chisel,  and 
the  iron  bade  perfectly.  In  with  the  wedge 
again.  It  works  sweetly  enough  now — m 
my  hands,  at  least.  But  I  see  you've  been 
cutting  open  the  mouth  of  the  plane.  What's 
that  for  ?  Becauso  the  shavings  choked  ? 
Eubbish '.  II  the  moath  is  only  juat  open 
enough  to  pass  a  single  shanng  freely,  that 


la  enough.  The  fault  lies  in  your  iron,  not 
in  the  width  of  the  mouth.  As  your  iron 
was  sharmned  just  now,  the  shavings  would 
have  choked  with  a  mouth  on  eighth  of  on 
inch  wide.  The  mouth  will  wear  wide 
plenty  soon  enough,  without  jour  cutting 

"Now  yon  have  a  trying-plane  in  good 
working  order.  Let  me  see  you  use  it  for  a 
few  minates  (Fig.  4],  and  then  I  will  point 
out  whera  you  are  in  error." 

"No,  no;  don't  let  your  plane  rook  aikd 
tumble  about  in  that  drunken  fashion,  iike 
a  boat  upon  a  choppy  aea.  Yon  seem  to 
have  no  oontrol  over  it.  You  must  grasp  and 
guide  it  rigidly.  Look  at  the  result.  Hand 
me  that  straight'edge  and  chalk.  There,  the 
faoe  of  ^our  piece  of  wood  ie  moat  distinctly 
convex  in  every  direction.  That's  bod.  Now 
hold  your  plana  li^dly,  and  try  to  make  that 
face  hollow.  Qt  oourM.  it  isn't  wanted 
hollow,  but  think  that  it  is,  and  thinking  so, 
bear  harder  with  the  plana  in  the  central 

Ertions,  and  mote  bghtly  at  the  edges, 
in't,  I  lay  again,  let  the  plana  tip  and  rock 
in  that  tasmon,  Beolly,  you  must  exercise 
more  coercion  over  it.  That's  better.  Now 
we'll  try  the  face  again.    You  see  I  chalk 


terred  only  at  n  n,  showing  that  the  straig 
edge  does  not  coma  into  contact  at  all  n 
the  ends.  The  face  is  therefore  conv 
Trying  it  transversely,  matters  are  woi 
for  the  chalk  shows  high  ridges  at 
Diagonally  there  is  contact  at  the  comer 
and  in  the  opposite  diagonal  just  at  the  cer 
,  and  nowhere  else.  So  that  the  stufl 
:>nvex  when  tried  on  one  diagonal,  cone 
'hen  triad  on  the  other.  Now  watch  i 
remove  material  from  the  high  points 
first,  then  from  the  central  high  point 
then  from  the  ridges  h,  and  lastly  from  < 
Now  try  the  Btraicht-edge  once  more.  1 
result  is  better,  but  not  perfect  yet.  '. 
same  evils  are  present  as  before,  but  ] 
apparent,  and  so  I  take  some  m 
fine  shavings  off,  and  finally  try 
straight-edge  again.  Look  at  the  re< 
(Fig.  6).  The  chalk  is  transferred  equa 
lu  whatever  direction  the  straight- edg< 
moved,  showing  that  the  surface  is  not  o 
straight,  but  in  winding.  IVe  cannot  bel 
"  '  so  wa  now  set  the  g<iuge  to  the  thi 
it  is  intended  to  finish  the  stuff 
mark  round  the  edee,  and  plane  the  sec 
face  to  the  gauged  lines,  nsmg  the  steiug 
edge  and  chalk  as  before  to  t«st  the  oocur 
or  otherwise  of  the  work.  Having  one  f 
true,  however,  and  gauging  therefrom,  ; 
should  not  find  so  much  difficulty  in  gett 
the  second  face  true." 

' '  Benn  the  edgesnow,  and  you  shouIdpL 
those  first  which  run  lengthwise,  or  with 
grain.  Finch  the  stuff  m  the  vioe — no, 
Hke  that — that  Inings  tiia  plane  so  high  t 
you  cannot  exeroiw  proper  command  ovei 
Lower ;  not  quite  bo  high  aa  Uie  waist— thi 
right.  Now  your  arms  ore  well  above 
plane,  and  you  can  exercise  full  power  i 
control.  Steady ;  not  so  fast ;  your  plan 
tumbling  about  again,  making  a  oon' 
edge.    Let  me  have  it.    Iheie,  you  see, 


the  straight-edge,  and  rub  it  transversely 
lengthwise  and  diagonally,  and  now  note  the 
appearance  (Fig.  5)  of  the  stuff.  These 
chalk  marks  show  that  the  face  is  not  true  in 
any  one  direction,  and  that  as  a  whole  it  if 
wimUng  or  atwist.  Trying  the  straight- 
edge UngthwiM,  yon  see  the  chalk  is  trana- 


Fio.  7. 


edge  was  so  rounding  that  I  have  to  t 
three  or  four  shavings  efl  the  central  port 
before  I  can  come  down  to  the  ends.  K 
it  is  stnight.  But  give  me  the  squa 
you  see,  the  edge  is  not  quite  square  v 
the  faoea.  Another  shaving  or  two  ofl 
correct  that.  Now  you  have  one  true  ed 
From  that  you  most  work  for  the  other  tli 
edges." 

"  3hall  you  plane  the  opposite  edge,  or 
adjacent  edges  first  ?  Well,  it  really  doei 
matter.  I  prefer  planing  adjacent  edj 
because  if  the  rroin  gets  broken  away  at 
farther  ends,  that  can  be  planed  out  w' 
planing  the  opposite  edge ;  so  let  it  be 
jocent  edges.  There  we  pinch  the  wood 
down  in  the  vioe,  remove  a  slight  chan 
from  the  farther  edee  with  the  chisel,  jus 
minimise  the  risk  of  the  end  erain  becom 
broken  out  when  planing,  and  with  a  ne 
sharpened  iron  go  to  work.  Now  try 
square.  Ila ;  you've  got  that  bit  of  i 
groin  planed  oddly  enough,  making  sev< 
angles  with  the  trued  edges  and  faces.  0 
more,  you  don't  hold  the  plane  steal 
enough.  No,  I  admit  'tisn't  easy  to  pi 
end  grain  clean  and  true.  Giremetheple 
There,  in  half  a  dozen  shavings  I  have  m 
it  perfectly  straight  and  square,  and  havi 
broken  out  any  grain  either,  whereas  ; 
have  splintered  a  great  chip  o&  the  fart 
edge." 

"  Well,  from  this  true  edge,  or  end,  i 
peily  speakinz ,  wa  will  mark  the  distano 
the  other  end,  and  scribe  it  deeply  roi 
with  a  square.    No,  don't  use  pencil,  ea 


it,  saw  off  the  Jin.  or  so,  by  which  it  is  too 
long,  and  begin  planing.  Yea,  yoa're  getting 
on  now.  Let  me  try  it.  That  will  do,  ends 
straight  and  square  with  firstedge  and  faces, 
and  no  grain  splintered  out.  Now  gauge 
the  edge  opposite  to  that  which  we  firat 
planed,  saw  or  jack  it  down,  and  that 
removes  the  superfluous  porti<»i,  and  finish 
with  trying  plane.  Now  you  had  better, 
for  practise,  plane-up  several  such  pieces  as 
this  from  time  to  time,  and  let  me  see  them. 
In  the  mean  time,  we  will  practise  planing 
one  of  those  longer  pieces  oi  atuS,  whi^ 
you  thought  so  much  easier  a  task  than 
these  short,  dumsy  lumps." 

"  Now,  I  will  give  you  the  easiest  pos- 
sible piece  to  plane.  Take  this.  It  is  about 
4ft.  by  12in.  by  ^in.  Just  jack  it  over  to 
expose  the  groin  to  the  air.  You  find  that 
the  stufl  springs  and  yields  under  the  plane. 


level  upon  the  bench.  Batter  also  to  laj 
stuff  like  this  aside  for  aday  or  two,  between 
jacking  over  and  finishing.  But  nevsr 
mind  now,  since  you  are  omy  planing  for 
practice.  There  now,  this  boe  is,  on  tks 
whole,  rounding  or  convex ;  the  other  is 
somewhat  oonoave.    So  lay  the  tonvex  face 


upon  tha  bench.  If  you  lay  the  concave  face 
upon  the  bench,  then  the  hollow  portion  will 
yield  under  the  pressure  of  the  plane,  and 
spring  back  afterwards,  and  thus  you  will 
never  get  the  face  you  are  planing  true." 

"  Now  see  where  you  have  to  remove 
material  from.  Chalk  the  straight-edge  and 
slide  it  over  the  face  of  the  wood 
transversely.  Try  the  longer  straight- 
edge, now  lenguiwise,  now  diagonally. 
Stay,  however :  uee  tha  winding  strips  instoad 
of  the  straight-edge,  for  they  show  rather 
more  accurately  than  the  straight-edge  the 
amount  of  wmding  present,  especially  in 
such  a  case  as  this,  whero  the  stufi  is  thin 
and  yields  so  readily  to  the  pressure  of  the 
straight-edge.  Lay  them  across  the  stuff 
near  the  ei^,  and  with  faces  parallel  with 
each  other  (Pig.  7).  Those  oomers  A  B  are 
higher  than  C  D,  oonsiderably  so.  The 
appearance  of  the  strips  on  sighting  along 
their  top  edges  is  shown  at  the  bottom  right- 
huid  comer  of  the  Sgure.  Beforo  troubliDg 
much  about  the  transverse  truth  of  the  faoe, 
reduce  those  high  comers  merely.  Start 
right  away  nearly  from  the  end  J,  and  plane 
an  increasing  quantity  of  shavings  off  as  yon 
get  to  h.  Similarly  on  the  other  side  plane  a 
maximum  off  from  a,  and  gradually  oease 
planing  as  you  near  c.  You  thus  take  ont 
the  winding,  and  keep  the  stuff  straight 
lengthwise.  Now,  or,  really,  eimiiltaneonsly, 
true  the  stuff  crosswise  hj  planing  off  the 
higher  portions,  as  indicated  oy  the  chalked 
straight-edge.  Don't  use  so  much  pressure 
on  this  thuL  stuff.  Can't  you  see  how  it 
yields  under  the  straight-edge  ?  Lightly, 
please.  Well,  it  is  bghtly  rounding  m 
places.  A  little  correction  here  and  taiere, 
and  we  can  then  say  the  faoe  is  true,  beiiu 
free  from  winding,  and  straight  in  all 
directions— lengthwise  and  crosswise.  TksD 
you  can  gauge  the  opposite  face  from  tkis, 
and  there  ^ould  be  little  trouble  expwi- 
enced  in  planing  that  also  true." 

"  We  won't  bother  now  about  smoothisg- 
planes,  robates,  and  round  planes.  Wkaa 
you  can  use  the  trying-plane  properly  the 
others  oome  easy  enough.  Go  on  spoiling 
stuff  tor  a  while,  and  by-and-by  I  shall 
perhaps  find  time  to  spend  a  half-hoar  with 
you  upon  eomo  othoi  braneh  of  weak." 

J.H. 
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BAMBOO  WOBX  ■■   HOW  TO  KAK 
AN  1THBBSLIA-STAN0.— n. 

rHIS  noond  paper  on  bamlxKi  work 
Moompmnied  hj  aa  illmtmtioii  of 
imbrella-stuid,  na  shona  in  Fig,  1.  It 
ight,  ttrong,  inezpeosiva,  and  at  euj  oi 
traction— which  are  its  ohief  fMtniea  ;  and 
.lain  in  appeannoe,  is  to  a  oertain  extt 
rtutio,  and  a  T«it  impniTaiuent  npon  I 
ommon  iron  oi  wood  umbrella- standi. 
hMa  readan  who  have  tronbled  to  ptnue  t 
eteilc  giren  with  the  fane j  baakat  in  the  iu 
f  Uaf  13th,  they  will  only  leqnln  to  knc 
be  diameter  of  the  bambaDa,  and  the  leiiKth 
bam,  in  order  to  proceed  with  the  making 
be  present  design.  Nothing  oaald  be  mc 
imple  than  bambrio  work,  for  Uie  wood 
Ireadj  prepared  by  nature,  requiring  : 
inaring^  np  nor  planing  In  an*  shape 
»m  ;  it  baa  a  natnrol  polish,  whioh  oan 
meh  improred  by  rnbbing  it  oTer  with 
ttle  French  polish.  The  obiel  put  of  t 
■ork   is   ^t»   joining,  and    Beleotingr  suitat: 

la  the  present  instance  it  is  all  atraig 
'Ork— that  is  to  say,  there  will  be  no  bendu 
•qnired  ;  to  it  will  not  be  neoetsary  to  go  Id 
ay  details  abont  that  in  this  paper,  as  I  ahi 
Mak  of  this  more  fully  in  anbuqnent  oni 
b  begin,  then,  the  whole  of  the  milu  fram 
ork  ii  of  one  nniform  gize  bamboo,  1  Jin.,  CI 
ront  lege  being  2ft.  Cio.  long,  the  baak  lei 
It.  3in. 

.The  amateur  will  Bed  no  difficalty  In  mttii 
lie  bamboos :  tbey  are  anpplied  by  Ueaii 
liher  and  Sbarpe,  172,  Queen  Viototia>atrw 


C.,  in  any  quantity,  length,  or  aiae.    I  ma' 

»«U  lay  here  that  there  are  varions  kinda  o' 
aboo,  w  it  mist  be  left  to  the  amatenr  ti 
leet  hia  own  pattern  according  to  hla  fancy 

In  my  opinliw  they  all  look  equally  well 
Bt,  were  la  the  Tonqoln  bamboo,  of  a  faini 
Qow  oolonr,  with  a  amooth,  straight  sten 
Mst  rarallel  and  neatly  aoUd,  so  oonseqnantl] 
ifhaaeaTier  than  the  hollow  bamboo.  Then 
m  are  yellow  and  tortolseshell  bamboos,  and 
Nolate  or  mottled  oanae,  and,  to  gire  some 
a  of  the  ooit,  the  tortoiaeuiell  bambooe, 
.6ia.lougb7  IJin.  thiok,  are  Sa.  per  dozan, 
Itha  thinner  oaea  proportionately  leaa,  the 
ouert  being  jin.  The  preaent  deelgn  will 
aabouiixoflheliia.  canes,  three  Jin.,  and 
>)iiL 
b  proooad.   then,  the  horisontal   rails  are 

lon^,  being  the  lengtb  of  the  Btand.  Seven 
hem  are  required,  and  baring  out  them  to 
'.  the  ends  mnat  be  ping'ged.  The  plugs 
old  ba  abont  'iia.  long,  and  St  in  tightly, 
ig  plenty  of  hot  glue.  When  these  are  done, 
aBOaHSEaspad  ontaemloiroolat  to  fit  againsC 
nprighli.  There  is  a  special  taep  made  for 
I  pnrpoM,  the  ordinary  half-roond  rasps 
>g  too  flat  in  segment.  The  ioint  is  then 
le  by  tiweiting  thin  lorews  thrcngh  the  np- 
tta  into  the  pings. 

nothar  way  of  joining  is  by  the  tssof 
d«a  dowela.  Hiving  Btted  the  ping  into 
ndl,  Ib^ImkI  of  rasping  it  off  flnah  with  the 


end  It  is  allowed  to  projeot  'anfadently  long  tt 
enter  a  bote  out  with  a  centre-bit  in  the  up- 
right ;  the  bamboo  being  hollow  the  ping  wtll 
batt  Bgalnat  the  other  aide.  The  ping  ia  then 
driven  well  into  the  npright  and  fixed  aa  well 
with  glue  ;  the  rail  ia  then  poahed  over  the  end 
left  exposed,  and  also  glued  ;  the  joint  oan  then 
be  furtber  strangtheued  with  a  long  t.liin  aorew 
'^rongli  the  two  pieoea.   1  strongly  recommend 


le  mnst  bear  in  mind  that  bamboos  are  very 
iable  to  split,  so  that  the  pings  most  not  be 
Iriven  in  too  hard,  and  care  mnst  also  be  taken 
a  making  the  holes  for  the  dowela  to  lae  that 
he  oentre-bit  la  aharp  and  w^  pointed ;  also 
orew  holes  should  be  made  with  a  revolving 
Dol,  snob  aa  an  Archimedean  drill,  an  ordinary 
radawl  or  gimblet  is  likely  to  oanse  a  iplit. 
n  referring  to  Fig.  I  it  will  be  seen  there  are 
wo  rails  at  the  bottom  on  all  sidea.  ThMe  hold 
he  pan  for  the  umbrellas  to  drip  into ;  the 
iwer  rails   being  3in,  from  the  ground,  the 

Sjer  one  7in.  The  side  raila  are  7in.  long 
en  Stted.  The  oroaa  raila  ou  which  the  pan 
Mts,  and  the  dinsiona,  of  whioh  there  ate 
tiree,  for  the  nmbtellaa  are  made  ont  of  |in. 
amboo.  Theee  are  fixed  by  ontting  hcdea  into 
le  rails  and  Inaerting  the  smaller  oanea  direct 
'ithont  nsiaft  dowela  ;  but  the  eoda  ahould  be 
Inf  ged  and  held  in  with  glue  and  a  fine  soiew 

Fig.  2  ahowa  the  back  only,  whioh  is  made 
rat — that  is  to  say,  after  the  holes  have  been 
lade  in  the  nprighta,  and  the  rails  all  pre- 
ired  for  fixing,  the  back  is  Axed  together  per- 
lanently.  It  is  hardly  oeoeanrytoenter  more 
dly  into  details  which  pieoea  are  pnt  together 
nt.  The  two  pieoes  miming  diagonally  are 
:  tin.  bamboo,  halved  where  tiiey  meet  in  the 
intre,  eo  that  the  one  fits  into  the  othra  flnah. 
heae  are  a  stay  and  help  to  keep  the  stand 
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STnDBMT8.-XXXVI. 

By  F&XDmuox  Davis,  B.Sa,  AsMdate  of  tte 

Fharmaoeotioal  Sode^,  &c. 

Baoterla.— Ho.  T. 

S  HALL-POX  is  nudonbtedly  produced  by 
baoiili,  the  ioDubation  period  averaging 
twelve  days ;  insanlbry  sononDdings  will  not 
prodnoB  the  disaaae,  aa  so  many  people  seem  to 
imagine.  It  Is,  however,  a  diaaaae  of  epidemio 
oharaoter.  Thepreaent  chapter  will  not  deal 
■0  mnoh  with  the  bacilli  producing  amall-pox 
aa  the  means  whereby  the  disease  may  be 
mitigated  or  altogether  avoided.  I  refer  to  the 
prooe^B  termed  raocioation.  It  ia  not  oiu  In- 
tention to  enter  Into  any  argnmenta  upon  the 
subject,  because  weft  we  to  do  so,  an  entire 
volume  oC  the  EttaLiSH  Mecranio  would  not 
contain  all  that  might  be  aaid  npon  both  aides 
of  the  question.  We  know,  of  conne,  there  are 
people  who  do  not  support  vaooination  ;  we 
know  also  there  are  otbeis  who  do.  We  will 
conSne  onr  attention,  therefore,  entiiely 
to  sotentiQo  faots,  and  not  depend  npon 
figures,  whioh,  by  a  Uttla  manipnlatUin, 
may  be  made  to  prove  anything:.  The  stndent 
wilt  have  gleaned  ere  this,  in  reading  the 
chapters  upon  "B&cteria,"  that  oertatn  species 
appear  to  be  able  to  build  up  bodies  to  whioh 
we  have  given  the  name  of  ptomaines  or 
leucomainea  and  that  these  bodies,  when  formed 
in  oertain  ptcportiong,  prevent  the  biclllf 
developing  any  further,  and  in  conseqaenoe 
they  oeaae  to  exist,  or  die.  We  have  a  good 
example  nl  this  inalcohoUo  fermentation  ont- 
side  the  body,  as  in  the  case  of  vinous  fermenta- 
tion ;  for  here  the  moment  the  amount  of 
aloohol  in  the  fluid  teaohes  fourteen  per  cent. 
the  f  ermeotiTe  ptooeaa  oeaati,  or,  in  other  wptds, 
the  germs  are  killed  by  the  very  protlnot 
which  they  have  been  ingtrnmental  in  building 
np.  Winea,  theralore,  whioh  contain  mors 
than  fourteen  per  cent  of  aloohol  hare  been 
fortified,  or  In  other  words  ipirithas  been  added, 
either  to  please  the  piilate  of  the  consnmsra,  or 
for  storing  purposes.  It  beoomes  patent,  lliere- 
fcte,  to  the  student  that  if  aucb  it  undoubtedly 
the  OBM  in  alcoholic  fermentation,  why  not  a 
similar  result  in  tttDeutive  prooeas  within  the 
body  2  We  have  proven  in  previous  chapters  the 
aotual  development  of  oadaverine,  neurine, 
muBoatine,  tetauine,  and  other  bodies  by  the 
agency  of  bacteria  within  the  body.  It  ig 
therefore  only  fair  to  assuiQe,  even  it  we  had  no 
further  proofs,  that  the  same  ohangea  occur  in 
the  body  of  a  person  sueTetiug  from  amall-pox, 
and  that  immnnity  ia  oonfermd  npon  the 
person  by  the  preeeoce  of  this  ptomaine  ;  that  is 
to  Bay,  the  person  ia  not  liable,  to  a  seoond 
attack  of  the  disease  for  an  extended  period. 
Therefore,  this  foot  is  taken  advantage  of,  and 
vaccinatiou  or  inoculation  is  resorted  to,  with 


e 
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handle  at  the  top  is  simply  tor 
L  ia  made  of  }iD<  bamboo, 
e  nprighta  being  Siu.  long,  and  the  top  pleoe 
in.  Tba  pan  for  the  nmbrellae  is  shown  iu 
g.  3.  Thla  Bhonld  be  made  of  zino,  with  a 
re  handle  each  side  to  lift  it  out  when  te- 
ired.  This  the  amat«ur  will  probably  have 
get  mode  ;  but  the  oost  ia  but  trifling.  The 
n  is  painted  inside  and  out,  generally  two 
ferenti  coloura,  aay  white  inside,  the  outside 
lording  to  the  taste  of  the  amateur. 
This  completes  the  umbrella  stand,  and  I 
ist  msuy  of  my  readers  will  be  tempted  to 
ike  one.  As  I  have  said,  by  robbing  in  soma 
anch  polisb  over  the  work  a  brilliant  {.olieh 
11  be  obtained,  for  it  does  not  requite  the 
sck  or  patienoe  in  polishing  ithat  is  neofs- 
y  with  ordinary  wood. 

8.  Walter  Newoomb. 


.  .  .  a  mitigated  form  by  merely  inocu- 
lating with  attenuated  vims,  so  that  by,  as  it 
were,  aoclimaHaing  or  ednoadng  the  oellsof  the 
body  to  the  aotion  of  thia  polaon,  they  may  the 
better  be  able  to  withstand  the  ravages  of  the 
epidemio  should  the  baoilU  find  their  way  into 
the  body.  Bach,  then,  ii  the  prinoipte  of 
vaooination  or  inooulalicn,  and  we  are  bound 
to  admit  that  the  ptooeaa  Ib  markedly  inooenfol. 
If  any  person  has  doubta  upon  this  point,  let 
him  view  twocaaesof  small-pox,  the  oneof  annn- 
vacoinated  patient,theotherof  a  vaccinated.  In 
the  former  be  will  behold  a  disfigured  seething 
maas  of  putridity,  whilst. the  latter  is  com- 
paratively odonrlesa  and  only  slightly  disfigured 
by  the  puatnlea.  Every  iudividual  ahould 
therefore  be  vaccinated  at  least  onos  in  ten 
yeara  ;  but  the  aoti-vacoinalot  will  aay  such  a 
oonrse  is  not  aafe,  beoaose  by  the  process  of 
inoculation  very  Itequenlly  other  diioasei  are 
imparted  to  the  individual  operated  opon.  This 
may  possibly  be  the  case  by  employing  lymph 
from  an  uoknown  source  ;  but  I  take  it  no 
sane  parson  would  permit  eithei  himself  or  any 
member  of  hia  family  to  be  inoculated  with  a 
vims  from  an;  but  an  unimpeaohsble  aooroe — 
viz.,  the  calf ;  tor  although  X  believe  in  moat 
cat«s  medioal  men  are  to  ba  telied  on  in  such 
yet  there  are  black  aheep  in  every 
fold.  It  behoves,  therefore,  every  man  to  be 
il  that  when  vaccinated  the  lymph  or 

is  obtained  from  a  sonrce  above  euai)\a\«T>.-. 

otherwise   he  me-T  te^ftXi^  ftta«M»  visSt  *» 
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•Tphilio,  Ki-c&lled  blood-poiBODiDK  otarjtipeUs, 
ud,  it  IIU7  be,  othii  ikin  dineues. 

With  TtgxiA  to  akin  dimauR,  mediosl  men 
omuidcr  tlie  eraptiona  wliiah  sometimea  appear 
after  TaonnalioQ  to  be  porel;  accidental,  and 
not  prodaoftd  b;  TftcaJQation  in  an;  waj.  Th«y 
anpport  this  paint  hj  stating  tbat  infants 
whole  TBCcination  has  been  deferred  until  the 
third  and  fourth  nu>nth  of  their  ezistanoe 
fnqvently  inffer  in  ezaotl;  the  Bame 
maaner,  and  that  therefore  the  imptioa  is  not 
MD>ed  b7  the  iijeoted  Tirna,  bnt  hj  the 
oidlnarj  change*  in  the  organiim  during  the 
proo«88  of  teething.  Brjiipelai  freqnenClj 
foIloirB  the  inoonlatlott  of  anjr  eeptio  matter  ; 
and  it  matters  little  whether  tbe  snbjeot  b< 
properly  Taooinated  or  merely  toratched  with  a 


fete,  be  contended  that  the 
the  prinury  oaoM.  It  cannot,  howerer,  be 
otherwiae  itated  bat  that  Byphilis  may  be 
engendered  in  any  peraon  Taocioated  by  tbe 
Tiroa  obtained  from .  a  syphilitio  80Di<ie.  It 
behove*,  therefore,  every  medioal  man  to  wmt 
caretallj  asoertain  tbe  eonToe  of  the  lymph 
with  which  be  intends  Taooinating  any  parsoa 
whatever,  :he  more  eo  beoanse  the  infant  it 
frequently  made  the  eoapegoaC  for  the 
■Ina  of  ite  piogeniton  -^  I  mean  tbat  a 
faUier,  having  in  bii  yonthfal  indiacretlon 
wmtiMted  ay  phi  lis,  the  ohild  will  pciBeae 
tbe  hereditary  taint,  and  Taoaination  is  credited 
wltii  the  evil  present  in  the  ohild.  With  regard 
tooaU  lymph,  let  it  be  borne  in  mind,  although 
perfectly  safe  from  any  oontamination  inah  as 
ayphilii,  yet,  If  not  oaretally  oultivated,  serare 
infiammation  may  follow  its  icooolation.  Bnt 
it  mnat  also  be  remembered,  eren  in  snoh  caiea, 
the  reanlCa  are  not  dangerooa.  The  vaooine 
lymph  from  small- pox,  haviag  been  tranamitted 
through  the  oow  or  oalf  repeatedly,  has  lost  its 
infeotion*  oharaoter — in  faot,  oonverted  Into  so- 
called  cow-poz  in  plaoe  of  smalt-poz — and 
therefore  the  peraon  anbjected  to  vaooination 
with  a  lymph  derind  from  aoch  a  sooroa  ia 
absolutely  safe  from  ayphilis  or  any  other 
hereditary  taint  from  snob  lymph.  It  is, 
indeed,  a  wall.known  faot  that  the  Tiros  of 
•mall-poz  when  first  injected  into  the  caw 
"  tijtes  "  with  difficulty ;  bnt  that  bj  saooessiT? 
tranemissions  tbe  disease  becomes  mitigated, 
and  even toally  sssaDies  the  form  termed  co«- 
poz  ;  but  it  the  sarne  tcratmeiiC  be  institoted 
with  ha  man  bsings.  we  find  the  disease 
set  up  by  this  Tirus  is  not  attenusted 
in  any  way — that  is,  tho  last  inooalatioa 
prodaces  an  attack  of  the  disease,  the  lymph  ol 
which,  if  inoculated  into  another  person,  aet^ 
np  all  the  symptoma  in  their  full  Tirnlenoe. 
It  ia  apparent,  therefoie,  to  be  safe,  we  ooght 
to  be  TKCoinated  with  oalf  lymph,  and  tbat  ancb 
a  course  not  only  frequently  pniTents  a  person 
suffering  frim  the  disease  altogether,  but  if  he 
should  take  it,  the  inoonTenieooe  of  vaocinat  on 
is  well  compensated  by  the  mitigation  of  the 
attack.  The  student  wilt  tbercfute  uuderitand 
that  baotetia,  by  oertaio  oaltirations,  may  be 
materially  altered  in  their  powern,  and  that 
tbey  become  acclimatisad.  as  it  were,  to  certain 
surroaQdingB,  bearing  a  similar  relation  to  ona 
another  as  wild  dowera  to  the  culti rated  forms 
of  the  same  apeoiea.  Spaoe  will  not  permit 
further  argumant  upon  thia  point ;  but  wemnst 
tnin  our  attention  to  the  bacteria,  which  eiiat 
not  only  in  air  and  water,  hot  in  the  soil, 

la  the  air  we  Bnd,  a*  a  rule,  the  baoilli 
which  propagate  by  spores,  and  also  those  which 
areoapableof  existaooe  for  an  extended  period  in 
tlie  dry  state.  It  haa  been  found  by  diteot  ex- 
periment tbat  not  only  harmless  bacteria 
(a*  far  ai  dieeaae  it  oonoemed),  bnt  also  aome 
of  the  moat  vimlent  pathogenic  f  omu,  are  con- 
atantly  present  in  the  atmosphere,  and  one  of 
these  alfghtingupona  suitable  soil,  medium,  or 
nidus,  would  at  once  oommenoe  its  life-work. 
This  Is  patent  from  tbe  fact  that  if  we,  by 
means  of  an  aapirator,  draw  air  upon  a  aemi- 
flaid  gelatine -plate  immeraed  or  ooutained  in 
a  nutrient  fluid,  we  find  the  bacilli  develop, 
and,  in  so  doing,  liquefy  the  gelatine,  and  the 
whole  of  their  movements  may  bo  studied  by 
the  one-twelfth  objective.  By  this  means,  after 
having  obtained  a  pure  coltnre  of  any  speoiflo 
variety,  it  ia  easy  to  separate  by  chemical  pro- 
cesses tbe  ptomaine  or  principle  to  which  they 
have  given  rise  during  the  metabollo  changes 
It  is  a  remarkable  fact  ib^-j  after  a  heavy  rain, 
vreven  a  temporary  shower,  there  are  fewer 


bacteria  than  previously  existed  ;  and  these 
bacteria  liaving  arrived  in  the  water  supply, 
and  being  of  rarions  forms,  that  ia,  may 
be  either  the  baoilli  of  typhoid  or  other 
diseare,  a  person  partaking  of  such  water 
may    develop    anoh    disease.      It   ia  a  well- 

dtd    fact    that    the  air    in    tbe   wards 

ir  hospitals  for  iofectious  disasse  contain 
a  large  nnmber  of  the  bacilli  peculiar  to  the 
disease,  and  these  bacilli  may  be  collected  and 
cultivated  in  the  manner  previously  indicated. 
With  regard  to  bacteria  in  water,  it  must  not 
be  thoui^bt  all  forms  oF  bacilli  are  capable  of 
existing  in  such  a  fluid;  bat  geneially  the 
spores  of  such  bacteria  as  bear  them  may  eiilt 
tor  an  extended  period,  although  they  may  net 
propagate  under  such  circum'tince*.  Letitbe 
nembered,  however,  that  other  forms  appear 
e  to  exist  and  propagate  under  almost  any 
snmstanoes,  and  therefore  can  increaae  and 
Itiply  even  In  water.  It  U  apparent  from 
these  observations  that  an  oidioary  chemical 
inalycid  of  water  ia  iusufiiiient  to  determine 
ts  purity  for  potable  purposea  We  can,  of 
louree.  by  chemical  means  ascertain  any 
ibemical  substance  which  mty  exist  io  the 
water ;  but  we  cannot  by  the  same  means 
determine  the  prerenoe  of  bacteria.     We  have 

sort  to  the  microsoope,  and  generally  we 
immense    numbers     of     bacilli    present, 

sme  cases,  of  course,  perfectly  harm- 
bnC  in  others  we  can  detect  the 
germs  or  organisms  calculated  to  prodnoa 
disease  such  as  tbe  cholera  bacillus,  to  which 
the  student  will  remember  we  gave  tbe  name 
nl  "  oomma  "  bacillus  on  aooount  of  its  carious 
shapi.  In  any  esse  we  may  separate  the  baoilli, 
sod  cnltivate  in  galatine,  agar-sgar,  or  nutrient 
broth,  their  (arm  and  life-history  being  observed 
by  the  microscopa.  It  will  be  uoderaCosd, 
therefore,  how  merely  a  tablespoonful  of  the 
rice  atool  of  a  cholera  patient,  or  three  or  four 
ounces  of  tbe  dejecta  from  a  typhoid  patient 
may  contaminate  the  whole  water  snpply  in  tbe 
vicinity,  and  than  spread  disease  broadcast.  It 
behoves  everyanalyst,  therefore,  to  examine  all 
water  sent  for  analysis,  both  ohsmioally  and 
mlcrobiologically  ;  indeed,  the  latter,  as  well  as 
the  former  method,  ia  now  always  resorted  to 
by  competent  man. 

In  oonaidering  bvitaria  in  relation  to  the 
soil,  we  perhaps  need  only  state  that  they  do 
exist,  and  for  the  moat  part  have  hitherto  bten 
asoertalned  to  be  of  tbe  aiirobic  variety.  We  dod. 
of  the  pathogenic  forms  we  have  considered, 
those  of  anthrax  and  tetanus  ;  bnt  in  India  it 
is  generally  considered  bytht/se  beet  able  to  form 
sn  opinion,  tbat  a  prooeps  known  as  oitriSoation 
ia  continually  going  on.  and,  in  fact,  that  much 
nitrate  of  potassium  is  thus  farmed  which, 
after  the  periodical  rains,  effiireaoes  upon  the 
surface  of  tbe  soil.  It  would  appear  tbat  the 
soil  containing  a  Urge  quantity  of  organic 
matter,  and  containing  inorganic  salt-^potasb 
in  some  form  or  other,  probably  carbonate,  tbe 
bacteria  in  the  aoU  break  up  the  organic  matter, 
forming  nitritea,  and  this  affiliating  itself  to 
the  patassium  forms  nitrite  of  that  metal,  it 
then  becomesfnttberoxidisedand  forms  nitrate) 
a  shower  of  rain  occara,  and  by  the  aftsr-effeot 
of  the  Ban's  rava  tbe  salt  crystallises  or 
effiiresces  upon  tne  surfaoe  of  tbe  soil.  It  ia 
evident,  from  the  varioua  eiperimen<B  and  the 
foregoing  remirka.  that  baoteria  really  exist  in 
all  departments  of  life,  and  we  may  consider 
that  each  variety  haa  a  diatinat  and  wall 
marked  life-history  ;  bnt  be  it  also  observed, 
every  variety  hitherto  experimented  upon 
appears  by  cultivation  to  be  mo  JiGed  in  certain 
pittionlsrs.  As  an  illustration,  let  tis  consider 
tbe  state  of  man  in  the  savage  and  in  the 
civilised  phaset  of  life.  We  And  that  by  edu- 
cation he  ha*  beooma,  a*  it  were,  a  different 
being.  Andioltiawith  bacteria.  By ani table anr- 
ronndings  andespeoiai  treatment,  they  asrame 
a  position  they  oould  not  previonsly  occupy ; 
and  this  fact,  aa  we  have  observed,  is  taken 
advantage  oE  in  vaccination. 

With  regard  to  the  spontaneous  generation  of 
bacteria,  or,  for  the  matter  of  that,  any  other 
form  of  life,  little  need  be  laid.  I  take  it,  all 
thing.!  having  life  are  created  eoohin  its  sphere 
For  an  aapfcial  purpose,  and  we  might  eipeat, 
with  equal  common  sense,  that  a  "  cat  "  ahould 
bring  forth  "blackbirds,"  as  that  nny  living 
thing  eser  created  itself.  That  there  must  bf, 
and  is.  a  supreme  Being  regulating  all  things 
is  paleui  t'i  every  man,  excepting  the  foil  and 
■tbeiiL    (I    shonld    not    have   spoken    thai 


strongly  had  I  net  deemed  it  neoaaaarr  in  tlie 
intereat  of  the  retders  of  the  Ehglub 
Hbghanic,  considering  the  eritioian  and 
letters  which  have  recently  appeared.)  Is 
conolnding  these  articles,  let  me  reoontmeiid 
the  student,  ahould  be  deaire  to  follow  upn 
interesting  a  study,  to  attend  one  of  the  many 
institutiona  where  practical  iaatmotion  ii 
given.  It  is  impossible  to  obtain  a  simnd 
knowledge  from  books  only  :  the  metbods  mnit 
be  followed  out  experimentally,  and  thiscu 
only  be  done  under  the  guidanca  of  a  eompstent 
teacher.  To  merely  describe,  therefore,  tbe 
various  forois  of  sterlllsiag  and  other  appuiBu 
connected  with  "  bacteria  "  would  be  wast*  at 
time  and  apace:  they  muatbeieea  to  beproperlj 
understood.  It  ia  only  by  oarefnl  atndy  snd 
manipntation  tbat  anything  like  success  csi 
hope  to  be  arrived  at,  and  wa  mnet  imprw 
upon  the  atndent  in  tbe  study  of  any  seicBct 
whatsoevar  tomake  the  theory  aubaarvieat  to 
the  practice.  It  will  not  thes  be  seen  u  n 
often  at  present,  that  a  manhtviag  readabook 
upon  any  ■oienoe.  imagioes  he  has  maiteiedtbt 
subject  only  to  Snd  that  when  bia  so-cillsd 
knowledge  is  pat  to  the  tset  praotically,  be 
realty  knows  nothing  about  it. 

Having  now  applied  the  miarofc^pe  to  tbs 
atndy  of  botany,  human  physlologr,  and  geoen) 
biology,  I  must  wish  our  reader*,  at  least  for  a 
time,  not  aduu,  bat  au  rvrdir. 


OPnHITS  UVITEU&LLIH5FL1K0E 
"  PATMT." 

THK  nniversal  flinga  must  be  flnt  attacked 
to  the  oamera  with  screws  in  tbe  nsual 
mode,  Messrs.  Perken,  S)n,  and  Biymenl 
now  offer  a  mM&)  of  iutantaneonily 
and  firmly  attaehiDg  any  me  of  their  namer- 
oos  series   of    lenBis   and  ohanging   them  at 


not  only  the   most  rapid,  but  aloL . — 

simple,  yet  contrived.  This  will  be  very  resdDr 
nadetstood  it  we  say  that  the  litUc  tmattt 
meat  i*  an  ingenioa«  application  of  the  baycM^ 
oatoh.  Three  semicircular  reoessee  are  rniAt 
on  the  margins  of  the  lens  flMige*  ;  OM 
noeasBB  oorrespond  with  three  intemkl  pn* 
jeotlonson  the  universal  dsnge.  The  parUolhl' 
lena  about  to  be  used  is  pushed  into  the  apwtM. 
of  ring  A,  shown  on  diagram.  The  lens  b*i>r 
held  Qrmty,  about  one-eighth  of  a  isToIatloBlf 
deeoribed,  whan  it  will  be  foand  that  arim 
contact  ha*  been  established  between  lent  ul 
cimera.  A  reversal  of  tbe  m<)TeiiMtit  leleasH 
the  len<,  and  others  may  be  OMuecntively 
connected.  ,^^^^^_^_^^__^^ 

A  Q&SOLIira  BTSAH  OASBIAOI. 


Linsiog,  ICich.,   provsi  U   _- r-.— .-  -j 

suecsis  that  ws  give  herewith  an  angiaviBC  ■ 
iU  appearanoe,  a*  pbotogrqAed.  The  frame  IJ 
made  of  sted  ardisd  over  the  forward  wbealL  aM 
ii  low  enough  at  the  tear  md  to  Ion*  •  plaOsni 
on  which  the  ensin**  end  boiler  reat,  Ifih-froBM 
ground,  so  that  the  saigins*  are  low  snotigh  Io  hM 
oonieotion*  on  nsin  axle  la  tiont,  a«  whiah  W 
cranks  are  pUced  at  saoh  eod  at  sight  aa^ss,  tM 
beiDganeDgios  oa  etob  side  with  a  3in.  1^  *■ 

The  bjfler  is  upright,  and  placed  betweamlhstM 
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SCmjU 


apy  top, 


-. 1  w»ter  uid  guollnfl  tauki.     Ttie 

cjlrt  if  mSioiut  foe  a  10  ot  to- 
■■SHoUoktMik  ii  taffloiant  loi  i 
'JOfw  Ika  «tln  T«liiole  azlamli  a  oi 
IliwglaWil  kppMniMW  ol  the  rig 
Wjmunj.    Tb«&M  ngulatioa  ia  nuramituc, 

*  nan  oi  lev  guoliue  is  admitted  to  tbe 
n  •■  u  raqiiirad  b;  the  grade  ot  tha  road,  and 

Uiavaliiola  ii  itopped  it  aUo  oloMa  off  the 
BSf  ao  tbat  the  itaam  will  not  riie  abovs  ila 
pout.  The  (teeiing- lever  is  adjoited  >o  that 
a  can  openta  the  iteaiing,  while  the  tbiottle 
mne  leTei  aia  bj  the  opsrator's  wat. 
miga  two  ptMBngen  beiidea  the  operatoi:,  and 

tta  intaation  to  oouple  on  uioUiar  vehiole 
I  U  viehing  to  oarr;  more  paiaengan.    XDe 

fn>m  ths  aogine  ii  aDtirely  done  awajwitb 
I  tagecioaa  oootilTaiuie  ot  the  inyentor,  and 
ii  DO  Mnake.  The  saginei  ooaple  dd  direct, 
I  tbora  it  no  geeriog  wbateTer,  and  the  rig 

•  aniatljaianordinai;  oBrrisgB.  The  boiler 
mtaa  at  tha  roar  eadacsiudoaadbf  cactaiai, 
■at  ont  all  Tiew  of  tbe  maohinerr,  so  there 
mg  about  It  to  icaie  bonei,  and  the;  do  not 
Id  aind  it  aaj  mora  than  an  ordinary  carriage, 
aal  apaad  on  good  roads  t*  15  mile*  per  hour, 
■■  will  aaiMid  any  ordinary  grade.  Weight, 
^—SeUnti/h  Amtncan. 


IITATIOH  SAT  AT  THS  BOTAL 
OBSEKTATOEY. 

I  Board  <rf  Tidtora  met  in  the  Octagon  Room 
a  Satard^  l««t  to  hear  the  anoual  report 

...  ... arBoyai.who  prataoed  it  by 

— '-'-dtjr  the  death    "•■ 


,_   ,    _ ir  Royal 

■Mhar  ot  thaBoard  ot  Yuiton.  Toe  personal 
■Bt  to  lb«  obaMTatory  which  characturiaed 
I  kaa  faaan  fittinglj  abown  on  hia  death  by  a 
*  ol  hii  booka  and  mannacripta,  which, 
'    lait  ia,  will  be  Taloed  all  the  more  tit  the 


with  rafefanoea  to  new  baitd- 
•d  tbkt  tha  Admiral^  had  aiithoriaad 
ct  tha  Moth  wing  ol  tbe  proposed 


Ffayaical  Obseryatory  doriog  the  present  fioanoial 
year.  The  conplelion  of  the  remainder  baa  bean 
postponed  tor   tha  preeent,  tbe  Adminlty,  while 


argent  need -.  - _ _. 

The  new  3Stt.  dome  to  be  areotad  on  the  aonth- 
eaat  tower  for  the  aooommadation  ot  the  new  2Sia. 
refractor  ia  not  JVt  completed.  Among  gsnaral 
items  it  was  mentioned  that  an  electric- light  inital- 
latioa  had  been  sanotioned. 

Aa  rogarda  the  Qbearvatiana,  vilh  ths  transit 
circle  the  >ua,  moon,  and  planets  ha«s  bean  regn- 
Urlj  observed  on  the  meridian.  About  S.UOO 
obeaivadona  in  all  have  been  made  with  the  iostru- 
ment,  though  dismoanted  tor  two  mouths,  while 
the  objeot-gliua,  which  wui  iO  yeara  old,  was  being 
repoliahed.  EipBrimaota  have  been  made  for  the 
variation  ot  pereooal  equation  with  stellar  magni- 

Aa  to  the  cqnatoiially-mODDted  laleaoopes,  tbe 
sontb-east  equatorial  (13ia.  Merz  retractor)  was 
dismonatad  ou  Xovembar  23  in  preparation  tor  the 

now  moouted  in  place  of  the  Lassell  2tC.  reflector, 
which  was  diaotountad  on  April  SO.  The  Thompson 
photographic  taleaoope  will  also  be  carried  ou  its 

Siaoe  the  date  of  the  last  report  ten  occoltatiQiia 
of  atara  by  the  itneclipsed  moon  and  IS  phenomena 
of  Jupiter's  aatellitea  have  been  obaervod  with  the 
equatorialscr  slttiimutb.  On  the  occasjou  ot  the 
partial  eclipse  ol  the  moon  on  May  1 1,  IS02,  seven 
disappearajioss  and  three  reappearances  of  faint 
atars  were  observed,  aud  the  times  ot  transit  of  the 
shadow  over  soma  priccipal  cralera  were  also  noted. 
But,  uofortDuatfllj,  "         '     "*  "  ■* 


Comet  l>  1S91  hai  been  obeerved  with  ths  Sheep- 
ahauka  equatorial  (7)in.}  on  acveu  nights,  aud 
comet  a  1H9'2  on  aii  nighta. 

During  tha  partial  solar  eclipsaot  1391,  June  G, 
aeraral  measures  were  taken . 

For  the  photographic  mippini;  ot  the  heavans, 
301  plates,  with  a  total  ot  t,19U  oipoauTea,  have 
been  taken  with  the  photographic  vquatottal  ou 
112  nights  in  tha  year  ending  May  10,  tue  majority 
for   special   investigation*,  whisD  have  consumed 


much  time.  Ot  theaa  4fi  wen  tafcea  to  twt  tha 
(flieiency  ot  varions  acreeus  for  rilininithlng  the 
light  ot  a  star  in  a  constant  ratio.  Siitj  two  plataa 
were  taken  (indnding  IS  ot  the  Pleiades]  to  detar- 
miuetht  relatiou  between  diameter  of  Inage,  dnra* 
tion  o(  eipoanre,  and  brightness  of  atai.  It  would 
seem  that  an  ezposurs  ot  40min.  under  good  condi 
tions  is  auffideat  to  give  images  ot  stan  o(  magnl- 
turfe  14  and  fainter.  Fifty-four  plates  hare  beCD 
takeu  to  test  adjustments.  Forty  eight  hare  bam 
taken  of  Nova  Anilsie  tor  determination  of  ila 
photographic  magnitodgfrom  Febmaiy  1  to  April  1, 
when  it  had  faUm  to  the  Uth  magnitoda;  and 
besides,  all  this  ezparimsntal  and  *p»d*X  work, 
which  has  reqnlrad  carafnl  and  oontinnona  dlwnu* 
sion,  15  plates  (lOmin.  ezpoaoia)  of  tha  regolar 
series  for  the  photographic  mapping  ol  Uia  hMTani, 
and  69  of  the  catafogoa  seriea  (eiponirea,  Smin., 
3miu.,  aud  20see.)  have  bean  obtained. 

Wben  the  new  star  in  Anriga  was  dlaoonnd  in 
February  the  aonth-easteqaatorialandBpactniaoopa 
were  dismcnntad. 

Toe  part  of  tha  report  relating  to  the  Solar  de- 
partment atatn  that  in  the  year  ending  1892,  Ha^ 
10,  photogntiba  o(  the  «nn  were  taken  on  21S  daja. 
The  solar  aotiTl^  has  inoreaaed  in  a  tmsrtaw* 
manner  during  tha  past  year.  WhOat  than  wm« 
175dajswithantBpataln  1890,  th«M  wore  only 21 
such  days  in  1891 ;  and  rinca  1S91,  MirA  38,  tha 
Buo  has  not  been  frae  from  spots  on  a  tSnafa  daj  on 
which  it  baa  been  obasrved,  the  group  of  Fatnuj 
5- 18  being  tha  largest  ever^kott^raphed  %t  Ocmd* 
wioh ;  it  appeared  ftrst  on  NoTsmbar  16,  and  par- 
■atad  nil  March  IT.  A  vtrj  Una  magnelie  dis- 
turbanoa  ooounad  on  Febrnar7  13-14,  whcD  tha 
large  sun-spot  was  on  tha  oentta,  and  othan  on 
March  10,  1 1,  12,  aaaociatad  with  it*  pnaspo*. 

The  qoestkni  ot  tha  assodstion  ol  majpatie  di*- 
turbenosa  with  annspots  It  of  gtMt  intataat.  It 
appears  from  Iba  Oreaowioh  naxda  alnae  1S73  that 
most  ot  the  magnetic  Storms  ocsnrrad  nhiia  an  ex- 
ceptionally large  apot  was  rltTbla  on  th«  nn  near 
the  centre  ot  Um  disc,  or  about  llie  time  ot  Nua 
great  changa  in  a  annapot;  also  that  mionetie 
storms  are  generally  charaeterised  by  a  sudden  Mtial 
movsment  ot  the  magnela,  simultanaDus  in  all  parti 
ot  the  earth.  In  oonnectuKi  with  the  Magnetic  da- 
partmant,  atlantion  ia  drawn  <to  the  fact  that  tha 
pasBBga  of  trains  on  an  electric  railw^  <1  niUi 
from  the  Observatory  oaussa  ontHsitB  of  elacbid^ 
through  the  earth,  which  iriatuij  dittnrb  tha 
ioatnunents.  Tbe  meteorDlogieal  inttmnuat* 
are  all  in  good  order,  and  the  oontinuons 
registration  of  atmospheric  prearare,  temperatma  of 
tha  air,  and  of  evaporaticn,  praaanre  and  Telod^  ot 
thtt  wind,  rainfaO,.  sunehme,  and  atmospbealo 
slectridty  has  baen  maintained  with  them  as  uauaL 
The  mean  temperature  of  tbe  year  18S1  was  iB'4*, 
bong  l-f  below  the  avsraga.    The   highest  air 

' '^  rain  the  shade  was  8S'I°  on  July  17,  and 

12-0°  on  January  10.  Ths  mean  montUr 
1S91  was  below  tha  average  in  aU 

— -,-   June,    aeptembar,    October,    and 

Dsoember.  The  greateet  pressure  ot  tha  air  waa 
Sl-SUb.  onthe  square  foot  on  November  1 1 .  l%le 
number  ot  hours  of  bright  sunshine  was  1,222,  about 
66  hours  below  tbe  avsraga  of  the  last  U  year*. 
Tlie  rainfall  waa  2(-0in.,  {ia,  above  the  average. 
Aa  regard*  chronometars  and  deck-watobea,  tha 
daily  number  rated  was  243;  the  total  la- 
'°'     For  the  annual  trial  61  ehronometen 

_.,  of  which  22  have  been  pnrchaaed  IQi 

the  Nav;.  For  the  dask-watoh  trial  72  wan 
entered,  ot  which  66  hare  been  pnrchaaed  tof  Iha 
Navy,  22  being  oil  seed  as  A  and  43  as  B.  Antomatfo 
aignala  from  the  Weatmlniter  olook  have  bam  ra- 
oeived regularly.  Theerror WBaund^reDeaaeandoa 
""  per  cent,  ot  the  days  of  obaorvatiMi,  and  it  €^ 
loUDted  to  fonr  asoonds  on  one  pet  emt. 
Daring  the  past  year  much  attention  naa  bam 
icoupied  by  longitude  operationB  directed  not' 
inly  to  fixing  thn  longitudes  ol  Uontrsal 
aa  Paris  accurately,  but  also  that  of  Water- 
ille  (tbe  terminna  u  Ireland  ot  the  Commercial 
Company's  cable)  as  a  station  at  ths  western 
extremity  ot  the  gi-eat  European  arc  of  longitude. 

The  longitude  of  this  station,  hr "  -- 

that  ot  Valentia,  may  be  affe  ' 

local  attraction,  both  being  tl 

Atlantic  and  a  mountain  mass.  It  would,  thotetoce, 

be  desinblg  to  determine  the  longitude  ot  a  station 

on  tha  other  aide  of  a  mountain  mass,  and  Kil- 


le  Observatory  to  oonsnlt  aa  to  tha  detei 
ot  the  boondaryotMaahonaland  in  conjunction  with 
the  Portuguese  OoTamment  and  to  practise  tha 
requisite  tranait  obaervationa. 

The  dilBculty  was  i  the  fixing  ot  a  moridian  of 
longitude  on  the  apot  in  ths  absence  ot  telegr^hla 
oommunicatioD.  'The  Astronomer  Boyal  raoom- 
mended  ths  method  of  moon  colminatiinia  obaerrad 
with  a  small  transit. 

The  Astronomer  Boyal  states  that  in  conadarlng 
low  the  determinations  ot  plaoea  ot  sun,  moon, 
ilanets,  and  start  could  he  advantageonaly  ohtokta 
bv  obserrations,  under  different  oouditlims,  whitdk 
should  be  comparable  with  meridiaa.  lAaaa:  rtftrai* 
in  prndsion,  t«  tan\««n.  \l(^.^tl -^TsA.  imS;  v^a».^«"- 
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makiDg  olwrrationi  oat  of  ths  m8rid[iQ  with  s 
tnnBt-drcle,  no  contracted  that  by  meani  of  a 
tamtkble  it  oui  be  placed  and  &iiily  &ied  in 
oaitaiii  definite  uimnllii,  the  iDitrumeat  being  end 
MMotiaUy  41  a  traiuit-ciTde  in  the  teleot^  aii- 
mnthal  plane.  The  eiiating  altaiimnth  waa 
detigned  50  jeu«  ago. 


period  in  whicb  1 
'rot.  Picberiiig't  obMrraf ' 
leienUi  maoaitade,  it  n 


■f  Ura 


■tar,  according  tr 
remained  aboTa  the 
hare  paued  aerou  a 


Fhea  we  diall  poeaeaa  veritable  "  apeakiDft  likc- 
irawH"  of  onr  fnendi.  In  abort,  >a;>  the  Ti'nii, 
be  familj  album  will  be  a  kind  of  phonoecope.  and 
Obtain  photograph!  which  will  not  onlr  snile,  but 
peak,  or  appMt  to  (peak  to  na,   as  though  tbe; 


indicating  that  we  fa 


atmg 
moTt 


TBMPOBART    STARS. 

COMUEKTINQ  in  thia  montb'i  Knoaledijt  on 
•ome  photoeraphi  of  the  epeatrum  of  a  Lvitu, 
and  that  of  the  NoTa  Aurign!,  tdum  bv  Prof.  E.  G. 
Pickering,  Ur.  A.  C-BaDTatdaaTii—Oa  examining 
the  nonduction  of  the  NoTa  ipectrom  giyen  in  our 
plate,  it  will  be  notlaed  that  there  are  at  laait  eight 
bright  lltiee,  bounded  in  eTerj  oaae  by  dark  linet 
on  UmIt  mora  refruigiUe  ndv.  Tliii  leenn  to  be 
mora  than  a  ohaiiee  oolnddenoe,  and  m^probably* 
hat  we  have  baforeoittie 
ro  bodies,  one  ginng  bright 

an  poihed  from  th^  natural  place*  towardi  the 
blue  end  of  the  ipectram  hj  the  apparent  iborten- 
ing  of  the  waT»-Uogthi — rer^  much  in  the  tama 
manner  ••  the  note  of  a  ilaam-whiatls  ii  railed  at  a 
wblftling  lodomotiTe  approachea  na,  and  dspreawd 
ai  it  ruahat  away  fiMB  a*— and  the  otbst  body 
giTlng  datk  abiorplion  linea  and  moring  towardi  r - 
ThsIineiP,  Q,  A,  "      -'         -  -"- '^■- 


in  ths  ipeatnua  at  atationaiy  hydrogen  inaTi 
tnbe,  the  bjdrogan  of  the  bnght-liue-giTing  itar  is 
ruihing  aw^  bom  na  at  the  extraorfnar;  rate  ''' 
230  mUM  a  seooud,  while  the  b;dnigan  giving  ri 
to  the  absorption  lines  ia  approaching  ua  with  _ 
Tslocitr  ol  Sw  miles  a  aeoond. 

The  phenomena  obeerred  may,  it  Menu  to  me,  be 
aeoanntad  for  1^  the  diaturbance  produced  by  the 
motion  of  a  oomparatiTsIy  small  ator  moving  away 
from  n*  through  a  nabula  wbieb  was  moving 
towards  ui.  When  a  large  meteor  plunges  into  our 
atmosfdiere,  the  meteor  and  a  considerable  maas  ol 
gas  driven  op  before  it  baoonw,  lor  a  ssoond  or  more, 
mtensely  liiiiiiiiiws  Large  meteors  frsqueotly 
'e  a  tMil  of  l—laniii  gas  around  their  paths, 
'n  the  oold  cegiODS  of  ths 


TTraniia,  w*  can  calculate 
he  mam  of  the  matter  which  would  be  eat  throngh 
ly  Ihs  passage  of  a  body  as  large  aa  the  earth 
liamatricaUy  across  tnoh  a  nehnla ;  and  though  no 
inubt  a  mach  larger  mam  of  the  nebula  womd  be 
lisplaced  and  heated,  it  aeema  probable  that  a  body 
>f  the  ome  mast  ••  the  earth  would  not  lose  an 
ippreciable  portion  of  ita  vslodty  in  giving  an  equal 
'slocity   to   the   quantity   of    mattar  in  the  lint 


M' 


A  very  aignificant  faot  as  to  the  dittribntion  of 
hese  temporary  stars  is  that  they  have  all  qipearad 
a  and  abont  (£•  region  of  the  MPky  Way,  which 
a  a  region  of  eattam  Babobe.  Oae  of  tha  most 
ecently  obssrrsd  of  flMM  tsmporary  stars  sppasttd 
wtually  near  to  the  centre  of  the  great  Andrganada 
lebula,  and  Its  spectrum  did  not  ap^eciahiy  differ 

the  spectrum  of  the  nebula.    If  it  eultdted 

,  they  were,  like  the  briadit  lines  of  ths 
I  nebula  apeetnun,  ■iiiwrnimTj  IsW, 


■right  lii 
Lndromt 


THE    DIAHOVS    KOTH. 

rUIS  noxious  insect  is  rapoitad  to  be  making 
bis    appeannca    again.     The  first  plaoa  -' 
vhich  the  moth  was  OMmd  wae  near  Ckiswic 
Baal,    NorthumlMlMa,   t^lUj   2t.  ' 


ihat,  of  course,  ••  tMBMMWW  of  Um  pMt  il  T«n 
insatisfactoryi  bil  matA  M  dcmU  ifinB  most 
njuioui  in  rnan^  pliws*  Mil'  you,  still  it  did  not 
lauae  anything  like  the  amount  of  mltohlefttiatwss 
leaisd  \  and  now  that  it  Is  still 


A    HEW  CYCLE    SADDLE. 

.  CYBUS  W.  SALADEE,  of  ClsTeUod' 
Ohio,  has  reesntly  painted  the  ojcla  saddle 
lere  illastnt«d.  He  clainia— 1.  In  ».  saddle  foi 
tf  cla-TshiclsSb  a  spring  adapted  to  support  the  lot 
ir  top  suspeaidad  at  It*  oppoeUe  «nds  from  the  tu- 
ninaJs  of  said  n*lDg(  the  lattscoonsiitinsof  flection 
nembers  A  B  0,  the  two  rear  membeia  A  B  being  K 
lurred  and  arranged  aa  to  insure  an  automatic  ad' 
nstment  betweto  thelc  forward  peatknia,  thereb; 

aiatlng  said  nving  to  the  weight  of  the  ridu 
affording  a  downward  and  r«sxward  movcmnit 
a  the  rear  end  of  the  laddla.  2.  In  a  saddle  lir 
ijdo^TChleki,  ■  qtlng  having  Dm  iwsslycuntd 
iwi  —111 ins  ainiged  iJaffielj  tn  narh  other  to 
aouia  an  anttSMHa  adJatuHit  batweenttMOiHlca) 
indarthestnMorwsbhtof  tha  load  oa  Uw  saddle 
isat  or  top,a*aDdlgBthapatpoMdiMdbad.  XIn 
I  wilillii  rill  iijiJ*  iJiliilss,  ssiilinhaTliig  Iti  fmn' 
Mdraar  mssubanamoged  tobeacBMebd  toop- 
posita  endsoflba  ■Lddlesestsort«p,  and  thelovu 
aembw  cnrvad  nvwialy  to  said  upper  member,  ud 
iHofdlng  a  bsailng  tor  the  upper  rsai  member  and 


fsintsr,  and  buore  uuir  final  disaimaranoe  they 
not  infreqnaaUly  subtend  an  angle  of^  half  a  d^^rea 
In  diameter,  as  tMB  from  a  distance  of  70  or 
80  mUss— that  ii,  thajr  have  an  actual  diameter  ol 
about  three- quaitara  of  a  mile,  although  tht 
mataoric  body  whoee  motion  throngh  the  air  gava 
rise  to  the  trail  may  only  have  been  a  few  inchea  oi 
afoot  in  diameter.  Thus  the  energy  lost  by  ths 
mstaor  bscomM  distributed  as  heat  through  a  region 
eonildeiably  larger  ;thas  that  originally  disturbed 
bj  the  P*»g*  of  the  body. 

IIsBChadiitutbaneetookplacson  a  stellar  scale, 
we  dtonld  «apect  to  find  the  matter  ot  ths  stai 
mixed  with  nebuloua  matter  drivsu  Into  a  stete  ol 
Intmas  gaaaooa  incaadesoence  in  front  ot  the  moving 
star,  and  the  material  left  in  it*  wake  probably  at  firsi 
Ink  state  of  brilliant  gaseoualneandaaoeacej  but  aooi) 
condensing  into  incandescent  partiolaa,  which  would 
give  out  a  oontinuou*  speotnun  and  form  a  aort  ol 
dongated  photoaphers,  the  light  of  which  would  be 
dunuelled  by  the  absorption  due  to  the  cool  sur- 
rounding uehuloui  matter.  We  should  thus  havi 
a  bright-line  spectrum  in  which  the  poaition  ot  thi 
lines  ooneaponds  with  the  velocity  of  the  movini 
■tar,  and  an  absorptioD  apectnin  corresponding  wiU 
the  velocity  of  the  absorbing  nebulous  matter. 

The  lines  which  we  find  as  bright  in  the  spectmn 
of  the  Xova  correspond  with  line*  which  are  ths  lasi 
to  glow  in  the  solar  chromosphere,  ai  the  matta 
shot  up  in  the  prominesioes  coob.t  They,  therefore 
correspond  with  the  linsa  which  would  be  the  Qrai 
tORlow  on  beiag  heated. 

It  ia  evident  that  the  nebulous  matter  must  bi 
very  sparsely  distributed,  tor  the  velocity  of  thi 
■tar  does  not  seem  to  have  appradably  altered  ii 
the  three  weeks,  during  its  passage  through  thi 
densest  part  ot  the  nebula.    In  thi*  period,  it  must 


irhich  were  reported  last  year  ■•  sanieeaUa  i 
lially,  the  following  ware  more  eqiedally  itcl«w  ■■ 
—A  mixture  of  lOowt.  of  soot,  8cwt.  td  nltrala  Ol 
loda,  and  Uwt  of  snli^ate  of  ammonia,  mixed 
relt,  and  sown  broadcast  whilat  the  dew  was  on 
Ihe  Isavea,  at  the  rata  of  Icwt.  per  acre.  Ths 
application  of  dry  dr«Mlug«  should  In  all  cases  be 
inade  when  the  foliaae  Is  damp.  In  order  that  the 
inwder  may  adhere.  Nitrate  of  soda  and  aalt, 
tboat  loor  atone  per  acre  of  each,  sown  by  hand 
tlong  the  drilla  baa  also  been  found  useful ;  and  K 


^  automatic   adjuatuisnt   between    tbe 

apper  and  lower  rear  members.  4.  In  a  saddle  fat 
sycle  Tshldn,  a  firing  adutad  to  suspend  the 
__ai. .. —  .. —  "-(nd  betsraan  ttieterminsl 


mddia  seat  from  It*  cud*  ai 

iring,  aompridng  the  downwsrdlr- 

A,  extended  fmraid  trom  the  bind 

ot  the 


mured  menber  A 


the  plants.    Miss  Ormerod 
lan  uimb  "fiauiu  Hobbs'a  Mixture.*^  wtiich 

excellact  dntarrent  for  tnmip  flea  beetle,  in 

the  present  early  atage  of  the  attacked  plants  would 
vsiy  likely  he  <A  aerrice.  The  mixture  oonsisia  ol 
one  bushel  of  quicklime,  one  bushel  of  gas  lime, 
101b.  of  soot,  and  Gib.  of  anlpbur,  pounded  u; 
together  ven  flne  and  diatributed  when  the  dew 

foung  turuipa 

puah&g  on  the  cro^.    UIb  Onaerod  adds  that  11 


.fford  a  bmring,  therefore,  said  lower  mecnbei  B 
being  thence  extended  forward  to  the  clamp  of  the 
Bad£e-po*t,  and  ths  forward  and  downward  cnrrad 
member  0  extended  beyond  the  pommel  of  the  aiat 
and  joined  to  the  rear  member  of  either  o(  them. 
S.  In  a  aad^  for  oyale  vehicles,  a  apring  adapted  to 
auspsaid  the  Mddls-saat  from  ita  ends  between  the 
terminal  ends  ot  said  ^Csg,  having  ita  rear  membs* 
A  B  curved  in  revoraa  planes  to  afford  a  bearing  tor 

one  another,  and  the  meeting  end*  of  — '■' ' — 

oonnected  by  an  open  joint. 


f  said  memban 


^ atate  that  the  littlt 

grey  moth  takes  its  name  from  having  a  row  of  spoti 
or  aaw-Uke  marUngt  down  ths  hinder  edge  ot  eacb 
forawing,  which,  when  the  wings  are  folded  ii  i 
repose,  so  that  the  pattern  is  joined,  give  thi 
appeannoa  ot  a  row  ot  pale  diamond  markings. 
with  a  dark  stripe  on  each  aide  rnnuing  down  thi 
middle  of  ths  back. 


AN    ENGINEER'S    VALVZ. 
HHIS  sketoh  ahowa  an  eng 
by    A.,  P.    Massif, 


York,    Tlie  inventor  daims  in 


THE  PHONOSCOPE. 


I  ought  not  to  ipeak  with  ceituaty  until  the  la 
brtwten  the  QeighbonnoE  hngU  and  duk  line 

bionil  to  the  wave-lcngtlis  of  thoee  linei,  the  pho 
ID  miy  be  mcritied  with  mnch  conBdeDoe  to  rpla 
lUoQ ;  i[  noi.  or  if  the  ebonuter  ol  the  bright 


reproduce  the  original  move . 

deaf-mute  to  understand  what  waa  aaid.  lie  hai 
recently  improved  on  the  procoaa,  and  invented  i 
new  appatatua  for  combining  the  imagea,  which  hi 
terma  a  phonoscope.  The  changea  ot  the  lipe  ii 
■peaking  are  so  rapid  that  fifteen  photographs  i 
eeoond  are  required  to  give  a  good  result.  More' 
over,  several  seta  of  inugea  tor  the  aame  phase  an 
taken,  so  that  nothing  evsntial  should  be  omitted 
The  whole  head  and  tiust  ot  the  ipeoker  ia  photo' 
■      "       "    oJthee. '- 


graphed,  s 


o  get  the  beueQt  ol 


eiplooatioa  might   tie  pn>terred.    Father  Bidgrean 

tbuw  that  Owre  nro  at  l-art  tueDtv-flvf  pain  of  adj»- 
bnght  an4  dirk  Unex,  the  dork  line  b^ta^  unirorml] 
tlie  sore  rrfraninble  lide ;  tbie  eridnitly  points  to  a 

-•  Tbe  vertlml  itotmt  coatiDullr  taking  pluce  upon 
euB  pnelnde  the  idea  that  the  upper  chtomoap 
in  a  TCCUD  only-  occupii^d  by  brdrajtvo  and  :174  t 
Thv  nueoui  mallirr  of  Ibe  nun  miut  1»  compli^ly  m 

br  dmunion  ai  wtll  a^  cbumed  by  iu!n' ■^- 

tne  outer  and  cooler  ivgioon  certain  elt 
flow  when  otfaen  haie  iKcomi 


hright  «Br  In  the  phonoacope  the  positivee  are  arrangm 
li^mei*  around  the  perinheiy  ot  a  disc,  which  ia  rspidli 
iirnioat^      tamed  bf  a  handle.     A  aecond  diac  having  a  amgli 


f'  nat  opporite  the  plalei 
aadle,  but  at  a  mucb  higher  epeei 
than  the  other.  A  beam  ot  BUDlight  illamioattf 
the  plates  from  behind,  and  the  obierver  lookiof 
into  the  apparatui  asas  them  pose  his  eyes  one  atte 
another  in  aucfa  rapid  saccSBuon  a*  to  produce  Ih' 
effect  of  a  aingle  image  endowed  with  aoimatioii 
To  thia  end  at  least  ten  or  twelve  muat  pass  th< 
retina  in  a  seeoDd.  M.  Dumeny  i*  so  tot  satisfiei 
with  his  results  that  he  looka  forward  to  a  tim. 


tor  regulating  the  flow  of  fluid-presstu-e,  t 

bination  ot  a  broke-pipe  chamber,    a   di „ 

valve  12,  oontnlling  the  exhauat  of  air  from  the 
tinke-pipe  chamber,  an  auxiliary  chamber  lepaiated 
from  the  brake-pipe  chamber  by  a  piston  or  flexibls 
diaphragm  atbohed  to  aaid  diachaige- valve  13,  and 
adapted  to  hold  valve  12  open  when  there  la  so 
excess  ot  fluid-preasure  on  the  Ivake.pipe  aids  of 
the  diaphragm,  and  to  close  said  valve  wiien  th«s 
is  on  eKsn  in  the  auxiliary  chamber,  a  valve,  ^ 
controlling  a  port,  11^  between  the  brake-^a 
chamber  and  the  Auxiliary  chamber,  and  a  posfttTS 
mechanical  maans  connecting  valve  a  and  valva  11 
for  OMuing  said  valve  12  when  valve  fi  is  rotated  in 
one  direction  :  but  which  will  not  eloss  valva  U 
whan  nlv«  G  u  rotated  in  the  oUim'  direction. 


Jtrm  IC,  1893, 
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QXOUBTSICAL  fiOKINO  AHO 
TUHNING  TOOL. 
fpEE  Utnt  ABunoin  tool  at  thia  kiod  ia  the  odb 
X  bcwwltli  illiutntsd,  and  which  not  only  boras 
•  MrfNttfiqiUiehtde,  bat  will  also  form  U17  kind 
MknOMbiMl  flgnia,  Kud  ths  work  ia  done  u 
MUlr  md  •hO;  u  a  round  hola  ii  bored  with  an 

Bric^  daioribed,  ths  tool  conabti  of  a  tool- 
Udn  B  wiHi  adJnitiDg  mewa  for  altering  the 
ptriSon  of  Um  tool  to  Um  different  forma  of  hoTea  to 
It  bond,  ud  a  Mm  A.  by  which  the  motion  of  the 
1«il  li  goidad,  a  follower  attached  to  tbe  tool- 
Mte  aelbtg  M  a  Kidds  tor  the  tool. 

nm  I*  pnd&tlr  DO  limit  to  tba  Tsrietj  ol 
fana  pcodnea^  aa  wlU  be  aeen  by  reference  to  the 
MMiiaiijIiig  flnmi  of  deaigoa  produced.  Moie- 
on^  the  matfine  will  bore  any  shape  of  hole 
kattagattaUttddea  or  carved  aides,  or  both,  and 
M  a  euuaUrtura  It  ia  mncih  moie  practical  than  the 
MImrj  tool  tar  thla  pnipoae. 
'  Hot  6b1j  doOB  it  drill  any  form  of  bole  deeired, 
WattaAadtoaUthaitwni  torn  the  perimeter  of 


■UQk,  aquare  holea  can  be  made  where  they  are 
denied  ;  01  orcameatal  dedgos  cam  be  niarked  oat. 
The  tool  ia  on  exhibition  at  151,  Congreea-Btreat, 
Dostoa,  Mui.,  where  it  can  be  teen  in  oparatiOD, 
and  ia  beiog  pat  on  the  market  by  the  Lanbee 
Machinery  Company  ol  lOS,  SummBT-atieet,  fioatoD, 
to  whom  all  inquiries  should  be  addreaied. 


TESTING  A  LATHE, 

TESTING  a  laUie  for  parfeot  aligunant  of  Uve 
and  dead  ceatrea  ia  a  trick  that  not  aTary 
mechanic  is  muter  of ;  bat  the  methoda  are,  ai  uied 
in  practice,  exceedingly  simple.  It  ii  impoaaible  to 
bring  the  apiodlea  mto  ^ifect  lina  I^  merely 
brio  ging  them  together,  and  then  "  aigbtiiijtt "  Uie 
centres  both  vertically  and  horizontaUy.  Such  a 
method  ia  the  rougheat  of  gneaswork,  and  will 
auairer  only  tor  very  inferior  noik.  With  the 
machines  ordinarily  in  use  in  machine  ahope  ■  lathe 
in  line  with  the  centres  touching  each  other  wiil  not 
"""  '"  '" '^"~  """  cantrea  are  2ft.  apitt;       '    ' 


shculd  be  lemembared  that  it  ia  not  possible  to  torn 
a  true  cylinder  between  oantrea  in  any  lathe  yet 
made.  Only  by  grinding,  with  tha  work  sappoited 
in  bearings,  can  anything  approzimatiiig  atroe 
cylinder  be  formed,  thareure  the  latbe  ii  not  ai 
mnch  to  blame  a*  It  appean  to  be. 
To  teat  a  lathe,  then,  the  first  operation  ia  not  to 

fat  the  oantrea  in  lina  at  a  distanoa  of  from  2tt.  to 
Oft,  aoooiding  to  tha  aiza  o(  tbe  latbe.  Call  it  a 
small  one,  and  let  the  teat  dietanca  be  3ft.  Pick 
oat  a  piece  of  shafliDg  of  this  length,  which  ia  big 
mongli  to  bang  in  tbe  latbe  withoot  springing,  say 
t ™_   ._  o„    .-_  1! ...     SquaiB  np  the  ends 


it  nioely,  and  make  so 


cantaes  are  drilled  deep  enough  that  th^  will  not 
bottoa.  Pat  a  pin  in  one  end  of  the  teat-piece  so 
fliBtit  canbapatin  thelathe  withoatadog.  Then 
with  a  sharp  votH  tata  a  diort  apaoe  as  o1m«  to  tha 


nan  uuwu  w  uw  uuMbvcK,  uut  uw  wvis 

thelatha  with  ank  rermted,  and  see  11  the 

tool— withoat  bring  iwwd  tateraUy— wiU  oat  t^ 
Maa  aa  »hcB  at  woA  at  aw  otbw  aod  of  tbe  lathe. 
It  most  b«  nndantaod  that  Si*  tool,  when  making  a 
teat,  ahoold  ba  aat  anot^  laral  with  tba  cntraa, 
and  not  abort  srteliHrai  ■ombHdih  opacttad. 
If  tha  tool  win  naifaM  to  oat  n  that  the  odJpen 
te  slat  of  tha  wo^  than  tbe 


Whan  tba  aborn  oondttkoB  bars  bean  met,  ra- 
>Tt  tha  tool  and  pat  In  one  with  a  very  fine  point, 
d  adjust  it   BO  that  it  will   ataad  at  the  exact 


middle  of  tba  and  of  tba  llye  01 


eairlagsbe 
■tiok3n.li 


Theairantha 


Whittle  down  tha  end 
of  tbe  atlck  ao  it  can  be  diiTsn  into  Uu  asat  of  tbe 
live  caatre,  and  make  the  onter  eaA  o(  tba  ttidk 
■nooth  and  square.  Them  mn  tha  eairiage  Dp  till 
tha  tool  just  aoratahaa  tbe  and  of  the  itlek.  It 
tfaonld  make  a  point  In  the  end  of  tbe  ttick,  and 
wHlif  the  Uthebtrae,  otherwise  It  will  deaar{be  a 
small  olrole.  Next  nm  the  tool  out  ot  the  war, 
and  mn  out  the  tail-apindle  until  It  touehaa  tba 
atiok.  If  the  lathe  is  true,  the  centra  will  go  into 
the  Uttb  hole  mode  by  the  tool. 

If  oat  of  troth,  the  diraotloD  ot  the  tool-mark 
from  whan  Sia  taileaotra  toaches  will  sarTe  ai  an 
indication  of  how  much  the  laUie  is  "  oat,"  and 
which  way  tba  baad-atoek  mutt  be  mored  to  make 
tUnga  come  right.  The  neoaatary  adjustment  must 
be  done  by  aoraping  the  veea  on  the  ondar  Bids  ot 
the  bead-atoak,  ao  that  tha  Utter  wlU  be  twisted 


have  to  be  cut  away,  and  a  (, 

nenssanry  that  the  cnreng  ts  not  dona  tn  tbe  wrong 

The  aUck  need  dmnld  be  planed  tma,  in  aome 
aymmetrioal  form,  no  matter  whether  aquare, 
roond,  or  octagon,  but  it  ahonld  be  of  such  a  shape 
that  the  bending  or  esggiag  ot  the  stick  from  its 
own w^ht  wlllbe tiie same,  do  matter  wbat  side 
of  the  itlok  ia  appermoat.  This  would  not  be  the 
esse  if  a  Sat  atiok  ware  naed,  bat  with  either  ol  the 
three  abapas  fltat  mantiooea  tbe  banding  of  tha 
atick  wm  do  no  barm,  becanae  it  benda  from  all 
■idea  alike,  when  tha  diftorent  aidea  ars  brought 


ippenoott  ty  tba  toning  ol  the  aplndle. 
Lsthe  buUdera  have  a  special  rig  ma_. 
ri^  mebu  bara, 


made  for  thia 
cWht 


THE  TAYLOB  TANDEH  COHPOUNO 
AUIOKATIC  EBanrB, 

TTTE  illoatrate  herewith  a  new  tandem  oompound 
¥¥  antomatio  high-apaed  engine  which  has 
rsoeotly  bevabroaghtout  bytheTajlorEogineCo., 
of  Ghambanborg,  Fa.,  U.S.A..  It  wiU  be  seen  by 
referring  to  the  seotionid  cut  that  the  osaal  distance 
IT  tie  piece  between  tha  cylinders  and  ita  attendant 
itufflug  boxea  baa  been  omitted,  and  in  its  place  a 
aingle  cylinder  bead  containing  a  set  ot  metallic 
rodpaoking  ia  used.    It  is  claunad  for  this 


piston  ro 
design  tl 


t  it  dis- 


, with   the  oecesaity   □(   keeping   the  t 

stuffing  boxes  usually  found  in  tba  place  in  prop^ 
-^ndition,  and  that  by  designing  the  engine  in  thia 

tanner  it  ia  more  riaid  and  able  to  stand  a  greater 

mount  ol  use  and  abuse  without  injury. 
The  high-pceasuie  cylinder  (see  sectianal  view)  is 

laced  next  to  the  frame,   and  is  ate  nm- jacketed. 

he  jacket  receiTeatheateamthroughthe  opening  in 
(he  top  ot  the  bigh-piessnre  Tslre  lAsmber.  The 
low-prasauio  piston  is  made  detachable,  ao  as  to 
allow  the  remoTing  of  the  head  which  tonnsthe 
diriaion  wall  between  the  two  cylinders.  This  oc 
itmction  permits  ot  the  remoni  at.  Vvh^v^ 
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aitbM  of  tha  oylindn  oi  diatmUng  uiy  othar  parts 


n*  TahM  Me  (d  tlie  hollow  piiton  trp*;  ^ttad 
wllh  kdjsftaUa  ringi  to  oompeonte  for  wa»x.  Both 
tcItm  Me  OD  oo*  rod,  oaii  be  adjiutod  ludcpeii- 
d«^|r,  wdMebott  ocnuMttd  thioogb  thBrocksr 
Mmi  to  Um  sorenwi. 

ne  ■npport,  ■hoim  undoT  oatei  or  low-maMire 
q^bdot,  II  noi  bolted  ligidl;  to  it,  bnt  ii  pbbad  to 
Urn  m'lmdtt  In   Rtcib  a  maimer   that,  when  the 

"     n  espaod,  tb^  ara  free  to  alide  on  the  top 

hIuI  TalTca,  diown  attached  to  the  lower 
■da  01  (taam-ehMt,  are  ao  proportioned  th«t,  when 
&ie  piiaalllii  In  the  ojliodar  ezoeeda  ttiat  in  the 
rteam^tdpe,  ther  wDl  open  antomatiixll;  and  relieve 
^  arltiiaar  of  anj  nndoe  ttiain. 

The  angliia  frame  and  otlter  mijor  delaili  of  the 
■     ■  maompODnd  are  ideatieal  with  thoie  of  the 
IT  atanaMcl  horliontal  aatomatie  mgioet,  ao 


3^„, 


w^ki 


taj  M  tbe  wnpie  englue  oi  uia  uma  make  aiiead, 
In  ua  pen  be  aampomidad  br  nrnpty  ntbatitutlDi 
euwiwd  ojliiidvi,  thua  aToldinD  tKe  neoeeaitT  o 
intttiK  la  oew  tonndatiDn*  and  remodellioK  th 


b  ftiotlaii  brake,  the  following  ia 

"  Hie  omI  lued  wai  of  a  rather  inferior  grade  of 
PMnartrwIa  bltominoiu,  and  whioh  hj>d  been 
fovnd  17  aotuel  teat  to  1m  30  par  oent.  interior  to 
coal  MDeranj  naad  for  making  auoh  teata.  The 
•rdgbt  of  ooal  was  aaoertained  bf  actiul  weight. 
^OWlb.  wan  flnt  pUeed  In  front  of  boiler,  and 
lOen  the  laat  wae  lloUied  the  amount  of  ooai  left 
WH  cwefnUj  weighed,  and  the  number  of  ponnda 
raanelnlag  dadootad  from  the  abora  unoont.  Thia 
wu  dona  n  that  the  fireman  ahonid  not  be  reatiicted 
Id  the  amount  of  ooal  bnmed,  bat  ahonid  h«Te  the 
wmditif^ii  preotiaallT  the  aame  aa  fonnd  in  boiler 
iwnnB  ganraallj.  The  ateam-preaaure  oairiad  waa 
lODIb.  Sj  Btnge.  The  horae-power  wai  detennined 
from  loduatOT  carda,  taken  at  rrgalai  Interral* 
(ererr  hour).  The  mean  effectiTepreaanreof  oarda 
WM  determined  from  planimeter  nading — 

Dnratlon  of  t«*t 11  honra. 

Spaed  of  engine,  per  minate 266  rova. 

Boiler  praaaon 1001b. 

IKam.  of  higb-preaaiire  ojliuder 9in. 

DIam.  of  low-preaaore  cjlindar 14|in. 

Stooke     tfiin. 

ATerage  indioited  honie-power 95 

Totiklamonnt  of  ooal  coninmed 2,1341b. 

Ooal  oonaamed  per  hour   1941b. 

Coal    oonaomed    par    indicated   hone- 
power  pat  boor   2  04tb. 

"  AMnming  the  eraporaliTe  elBciencj  of  the 
holltr  to  be  91b.  of  water  for  lib.  of  fuel  bornad, 
fiia  water  oonnimptiMi  pet  indleated  horae-power 


per  honr  wonld  be  18  3Glb.  If  ooil  of  the  bettar  I  and  oanj  titem  home  with  aa  UtUe  prauare  aa 
quality  had  been  naad,  it  wonld  hare  materially  I  aHde  from  oHiet  planta  in  an  air-tight  tin 
datnaiMd  the  ooal  eonanmpliaai,  for,  aa  before  man-  botanical  Taaoalnm,  Pat  three  or  tour  abe« 
tlonad,  the  coal  ganeraUj  uaad  for  making  thaae  |  drying  or  blottiog-papar  on  your  board,  and  ap 


ata  ia  20  per  cent,  auperior  to  that  uaed  in  thia    r. 

In  Tiew  of  thia  teat  the  manntact 
guarantee  an  economy  Fqnal  to  any  otbi 
thia  type. — Amtriean  Maehinitt. 


I   another  iuflareacence 


f&lSBKTINO  FLOWBKS  FOS 
SFXCIKENS. 

ALL  you  need  ia  a  qnire  Or  two  of  botanical  drr- 
ing  paper  (or  ordinary  filter  paper  will  do 
jnit  aa  well,  bnt  ia  more  ezpenai*e),  aome  aheata  of 
atout  paper  lor  mounting  □□,  two  flat  boarda  nther 
larger  than  your  paper,  and  ■  couple  of  doi«n 
brioka  or  a  tew  71b.  weigbta,  and  a  large  atock  of 
patience  and  pereeverance.  The  whole  lecret  of 
ancceatful  plant-diTLng  may  be  inmmed  up  in  two 
pointa— frequent  cbaogiDg  of  the  papen  with  freah 
■pedmena,  and  the  avoidance  of  loo  great  preaaure 
atfint,  Al»o,iM —->--.-= ■ 


diMBCtout  a  tew  of  the  flowan: 

nee  o(  the  aame  apeciea,  end 

aheet.     Then  covsr  with  fli 

■    "  ■,  and  on  the 

-■  iJa 

which'  ahaoid  not  be  above  bait  a  'doMl 
ao  to  begin  with.  Then  put  en  the  top  be 
and  add  a  few  weighta  with  jnat  enough  ) 
lure  to  keep  the  planta  flat.  In  twentT- 
boura  change  all  Iba  damp  papers  for 
onea;  amootb  out  any  wrinklea  and  croaiaa, 
range  flowen,  &c.,  and  iDaeaae  the  piuauiu 
twice  the  amoont.  Repeat  aama  procen  in  fa 
eight  boura.  After  the  fourth  change  the  pi 
---  ^*  not  verymoiat,  be  left  nnta  dry.  1 
ben  be  mounted  on  atiS  paper,  about  1 
'  aby  other  aiEe  desired,  and  neatly  lab 
with'botonical  name,  locality  where  gathered, 
date.  In  the  oaae  of  many  planta,  notably 
mibtlhfira,  it  li  eacntial  to  hare  the /ruifi  a* 
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the  other  half  of  the  armature  are  cuttiog  the  0];>po- 
ntely  directed  hnea  of  force  passing  into  pole  piece 
e^  in  the  opposite  direction,  and  each  of  these  coOa 
has  an  electeomotiye  force  induced  in  it  also  tending 
to  produce  current  through  the  coils  from  segment 
efi  to  segment  d,  and  setting  up  a  difference  of 
potential  in  the  coils  between  those  segments  in  the 
same  direction  as  before,  the  line  ^0,  in  passing 
which  a  coil  cuts  the  last  of  the  lines  of  force  in  one 
direction— that  is,  from  one  pole-piece,  and  begins 
to  cut  the  oppositely  directed  lines  of  force  from  the 
other  pole-piece,  is  termed  the  neutral  line.  A  coil 
of  no  breadth  passing  this  line  would  have  no 
electromotive  force  induced  in  it  at  that  instant. 

The  brushes/'^  may  be  placed  to  bear  upon  the 
oommutator  segments  d  £^,  and  thus  to  supply  cur- 
rent to  an  external  circuit.  The  diameter,  at  the 
extremities  of  which  the  brushes  are  placed,  is 
termed  the  diameter  of  commutation.  In  this  case 
it  coincides  with  the  neutral  line. 

The  brushes,  when  placed  at  this  position,  obtain 
the  utmost  difference  of  potential  set  up  in  the 
armature.  They  are  at  the  position  of  theoretical 
maximum  E.M.F. 

If  the  brushes  be  moved  to  rest  upon  any  other 
segments  of  the  oommutator,   the  difference  of 


Fia.  2. — Sparking  of  Dynamos. — Upper  Brash  and 
Portion  of  Dynamo. 


potential  between  them  is  diminished.  Thus  sup- 
pose them  to  be  placed  upon  segments  <^  <r,  as  in- 
dicated by  dotted  lines/" />.  The  current  set  up 
by  the  same  directed  eleotromotiTe  forces  in  coib 
&'  to  ^  is  opposed  by  the  oppositely  directed 
E.M.F.  in  oou  ^*,  and  in  the  other  half  of  the 
ajrmature  the  same  directed  E.M.F.*s  of  coUs  d'  to 
^11  ifl  opposed  by  the  oppositely  directed  E.M.F.  of 
eoil  b. 

The  differenoe  of  potential  between  the  brushes 
//^  is  thus  reduced  from  two  causes ;  one  is  that 
the  number  of  ooils  contributing^  to  build  up  an 
E.M.F.  in  a  particular  direction  is  decreased  nom 
six  at  the  former  pcsition  to  five  at  the  present 
position ;  the  other  is  that  the  generated  E.M.F.  of 
the  fire  active  coils  is  opposed  by  the  oppositely 
directed  E.M.F.  of  a  coil  wh^ch  formerly  belonged 
to  the  oppositely  directed  half  of  the  armature,  but 
which  has  now  been  interposed  in  series  with  the 
other  half. 

In  the  same  manner  the  brushes  may  be  moved 
still  further  to  obtain  a  still  greater  aecrease  of 
difference  of  potential  between  them ;  when  they 
have  been  placed  so  that  the  diameter  of  commuta- 
tion is  at  right  angles  to  the  neutral  line,  half  of  the 


Fio.  3. — Sparking  of  Dynamos.— Diagram  of 
Suggested  Experiment. 

coils  of  each  half  of  the  armature  have  electro- 
motive forces  opposing  those  of  the  olher  half  of 
the  colls  of  the  same  half  of  the  armature,  and 
hence  no  difference  of  potential  is  set  up  between 
the  brushes. 
Obviously,  a  continuous  decrease  of  difference  of 
,  potential  between  the  brushes,  from  the  maximum 
to  zero,  may  thus  be  obtained  by  shifting  the  dia- 
meter of  commutation  from  a  position  coincident 
with  the  neutral  line  to  one  at  ri^ht  angles  with  it. 
Since  the  neutral  line  is  practically  suitionary  in 
space,  the  line  of  demarkation  between  differently 
directed  electromotive  forces  is  not  confined  to  the 
terminal  coils,  but  may  be  situated  at  any  place  in 
one  continuous  coil,  so  that  any  portion  of  one  coil 
may  be  made  to  have  an  elec&omotive  force,  pro- 
portion^ to  the  size  of  the  portion,  opposing  the 


electromotive  force  generated  in  the  complementary 
portion  of  the  coil. 

This  is  the  ideally  simple  current  regulation.  In 
practice,  new  conditions  at  once  arise  which  com- 
plicate the  operation  and  the  means  of  regulation ; 
these  new  conditions  are  the  causes  of  spamng  and 
flashing. 

The  principal  of  these  unconsidered  obstacles  to 
ideal  regulation  is  the  self-induction  of  the  armature. 

lief  erring  now  to  Fig,  2,  which  represents  the 
upper  brush  and  a  small  portion  of  the  armature, 
trace  the  operation  of  the  ai  mature  as  modified  by 
self-induction.  Suppose  the  drcuit  of  the  brushes 
to  be  closed  and  the  machine  to  be  generating 
current  of.  sav,  20  amperes.  This  current  is  being 
produced  by  the  two  halves  of  the  armature,  placed 
m  parallel,  so  that  each  half  of  the  armature  is 
canying  a  current  of  10  amperes. 

There  is  then  a  current  of  10  amperes  flowing  in 
the  coil  b  while  it  is  in  the  position  shovm ;  it  is 
transmitting  10  amperes  of  current,  also  generating 
a  slight  electromotive  force  iu  the  same  direction. 
As  it  nears  the  neutral  line,  its  own  electromotive 
force  [decreases  until  just  at  the  neutral  line  it  is 
zero,  but  the  current  remains  the  same.  Suddenly 
the  brush  passes  off  from  the  segment  d  and  on  to 
the  segment  d^,  transferring  the  coil  b  as  suddenly 
from  the  circuit  of  current  in  one  direction  into 
circuit  of  current  in  the  opposite  direction.  The 
self-induction  tends,  and  inoeed  acts,  to  prevent  this 
sudden  reversal  of  circuit  in  coil  b.  During  the 
first  instant  after  the  coil  b  has  been  transferred  into 
its  new  circuit,  the  current  which  has  been  flowing 
from  segment  d  directly  to  brush  /  meets  a  very 
large  counter-electromotive  force.  Hence,  instead 
of  tiiking  the  new  path  through  the  ooil  b  to  brush 
/  the  current  forms  an  arc  from  the  tip  of  the  brush 
to  the  edge  of  the  receding  segment  d. 

The  counter- electromotive  foroe  of  coil  b  dies 
away  very  rapidly,  however,  partially  hy  natural 


of  the  arcs  or  flashes  would  be  somewhat 
up  to  a  certain  point.  Suppose  this 
forward  from  the  neutral  line  to  take  ] 
electromotive  forces  acting  to  send  cum 
the  coils  is  diminished,  reducing  the  8tr< 
current,  and  thus  reducing  the  opposi 
motive  force  of  the  coil  which  is  bein 
introduced  into  the  other  half  of  the 
at  the  same  time  accomplishing  this  i 
while  the  coil  is  in  a  part  of  the  field  at 
cutting  lines  of  force  tending  to  oppose  i 
electromotive  force — that  is,  in  the  direct 
a  current  in  the  coil  in  the  same  dire 
current  which  is  compiled  to  flow  t 
Hence  the  movement  when  the  segmen' 
just  left  the  brush  and  that  which  ha 
under  the  brush  will  be  at  equal  p 
hastened,  and  the  arc  persists  for  a  8h< 
it  may  thus  become  a  smaller  and  smaU 
the  brushes  are  moved  awajr  from  the  n 
altiiough  it  is  at  no  time  inconsideral 
the  diuneter  of  commutation  has  becomi 
angle  with  the  neutral  line  the  potentia 
of  the  brushes  is  zero ;  there  is  then  no  c 
no  spark.  This  method  of  reducing  spai 
fore,  not  a  commercial  success. 

When  an  attempt  is  made  to)  regulate 
the  bruahes  backward  from  the  neutn 
reactions  tending  to  produce  the  flash  are 
becauEe  the  traiuf erred  coil  in  cutting  lii 
in  a  direction  to  assist  instead  of  d 
opposition  to  change  of  direction  of  currc 
it. 

It  is,  therefore,  impossible  to  operate 
of  this  type  witii  bruuies  touching  the  c 
only  atone  point,  and  if  its  operation  we 
it  would  still  be  impossible  to  regulate  t 
motive  force  of  the  dynamo  by  shifting  t 

The  remedy  lies  in  so  constructing  t 
or  in  providing  an  additional  pair  of  brui 


'« 


V^ 


Fia.  4. — Compound  Brush  in  Various  Positions. 


expenditure  and  partly  because,  having  crossed  the 
neutral  line,  it  is  already  b^^jinning  to  out  lines 
of  force  in  the  opposite  direction.  Soon  the  seg- 
ment d  may  arrive  at  the  same  potential  as  the 
brush,  when  the  current  will  take  the  new  course 
through  the  coil  b  to  the  brush,  and  the  arc 
will  beoome  extinguished.  The  spark  at  the  brush 
is  then  not  a  spark  in  the  usual  sense  of  the  term- 
that  of  a  disruptive  discharig^e— but  it  is  a  true  arc 
of  momentary  duration,  lasting  just  as  long  as  the 
electromotive  foroe  which  sustains  it  continues. 

This  arc  will  be  lasting  in  proportion  to  the  self- 
induction  of  the  coil  bf  or  rather  to  the  length  of 
time  which  is  required  for  the  segment  d  to  acquire 
a  potential  equal  to  that  of  segment  d^,  which  time 
is  determined  by  the  self-induction  of  ooil  b.  If 
this  be  so  great,  or  if  the  normU  difference  of 
potential  between  segments  occupying  the  positions 
of  segments  d  and  d^  be  so  gpeat  that  the  time  re- 
quired for  the  segment  to  arrive  at  the  potential  of 
segment  d'  is  greater  than  the  time  required  by  the 
segment  d  to  advance  through  the  widt^  of  the 
space  separating  the  segments  d  and  d^,  the 
arc  wiU  follow  the  reding  segment  d  until 
the  forward  edge  of  segment  d^  reaches  the 
tip  of  the  brusih,  when  the  arc  will  be  trans- 
ferred to  that  edge,  and  will  then  play  between 
the  adjacent  edges  of  segments  d  and  d\  :aud 
will  persist  as  long  as  there  exists  sufficient 
difference  of  potential  to  maintain  an  arc.  A  second 
arc  will  also  be  formed  between  segments  d  and  d\ 
and  between  all  the  rest  as  each  succeeding  segment 
passes  under  and  away  from  the  brush.  There  is 
thus  produced  what  is  technically  known  as  a 
<(  flash,''  which  partially  encircles  the  oommutator, 
short- drciting  several  of  the  coils. 

If  an  attempt  were  made  to  move  the  brushes 
forward  in  the  direction  of  rotation  to  accomplish 
a  diminution  of  the  difference  of  potential  between 
the  brushes,  the  reaction  leading  to  the  formation 


posed  ea  to  continue  the  contact  be 
brushes  and  the  commutator  se^ents  ct 
the  terminals  of  the  ooil  which  is  about  t 
direction  of  its  current  sufficiently  lon| 
current  arising  from  its  self-Ludaction" 
time  to  die  out,  and  that  current  in  tb 
direction  may  have  time  to  build  up.  Thi 
dition  requires  some  explanation. 

It  is  evident  that  a  portion  of  a  circuit 
given  current  may  be  introduced  into  ai 
cuit  carrying  an  equal  current  in  the  s 
tion,  without  spark  or  disturbance  of  an] 
is  practically  joining  points  having  no  di 
potential,  by  means  of  a  couductor.  1 
tion  may  be  convenientiy  studied  in  thi 
Fig.  3. 

This  diagram  represents  a  circuit 
apparatus  organised  so  as  to  be  subatanl 
valent  to  the  conditions  which  obtain  in  ; 
The  sources  of  electro- motive  forces  are  r 
by  batteries,  and  the  self-induction  is  pro 
suitable  coil.  There  are  here  shown  twc 
one  is  the  circuit  A,  /<^,  A*,  including  a  i 
tion  coil,  if  and  a  battery,  k.  The  other  is 
LJi,  I*  including  the  battery  ;n  and  ret 
When  the  resistance  of  circuit  A,  A',  / 
as  to  produce  current  equal  to  that  in 
e,  e^f  ^,  the  brush  or  contact  point  p  ma] 
from  or  closed  upon  the  segment  or  cout 
without  causing  any  spark  at  the  brea 
there  is  no  difference  of  potential  bet  wee 
ments  o,  o^ ;  the  act  is  in  effect  opening 
wire  of  a  Wheatstone  bridge  when  it 
adjusted  to  no  current  through  it. 

This  result  may  be  obtamed  in  a  d 
causing  the  brushes  to  cover  a  proper  por 
circumference  of  the  commutator ;  the  s 
then  be  considered  as  representing  the 
which  must  be  attained.  In  that  case  tl 
shows  the  segment  o  in  the  act  of  paaainj 
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TRANSIT    OV    VJUIUS. 

L3361S.]— TfiB  "  eirmuoiu  infoimatioii "  refcm 
to  on  page  309  wu  id  Bbatnct  (rom  tnemoTy  of 
punge  m  Tomllmou'i  "  NatnnlPhiloaaplif.' 
tiKTB,  linoe  tlw  charge  of  inooirectnui  bioDgl 
•gihut  lu  b7  "F.B.A.S.,"  hnntod  up  the  Mhu 
Id  which,  on  page  42,  It  dutinctlj  itete*  that  U 
pbCDOBMton  was  obetrred  for  the  flnt  time  "  In' 
Tong  miB  of  tirCD^,  fumubsd  with  no  otb 
utbuuwut  than  a  piece  of  nnaked  glua.''  Sets 
•Mituttbbtheit^ungDleof  "F.R.I.S.''— <1)TI 
Bar.  (rather  a  jonng  priett) ;  (2)  that  it  wai  flr 
-    a. ...jy^,^.  _...._-_...._«  _.__ 

The 
rtiiininuteiialtothequartion.    I  wi 

,  „.-^of  nippotingflieBofal  Aattonomia 

Sodet7  to  be  a  more  Ttoarable  inititntion  than 
nallj  ti.  The  mirtake  ii  not  lihely  to  be  repeate 
after  tbi«  I*it  diiplaj  of  rnptlnniiinw  br  one  ot  II 
Ftllowa.  A.  B.  B. 


THB  LUlf  AB  EOLIFBB  OF  ICAT  11. 

[33SM.]— If  DOt  tlxMij  oat  of  dBt^  the  iuelom 
TetTsiaggeratcil  diagraml*  to  ezplai 
pathiurslei —  ' ■■.-■■ 


ittarpartta 
IjgaO^of 


reddish -brown  coloiir  ttaoTOOKhlj:  while  another 
friend  who  looked  mt  it  fiom  EMt-road,  N.,  said  it 
appeared  to  him  at  10.30  p.m.  to  be  of  a  bloiih- 
giey. 

My  wife,  with  three  lady  triendB,  and  the  huibaud 
of  one  of  the  latter,  ohaerTiiig  the  eclipae  at  the 
urns  time,  bat  at  thii  place  with  me,  were  al' 
agned  thai  to  the  naked  eye  it  wai  of  a  reddi>h< 
grer;  while,  a«  uan  with  tha  telewopa,  it  wai 
omdedly  coppery  in  hne.  The  pannmbn,  how- 
ercr,  at  tbl*  time,  and  partioalarly  at  the  middle 
of  the  eoUpee,  wai  oertelol;  ot  a  bloiih  grey  tint. 
The  friend  and  one  of  the  ladie*  with  me  ureed 
onlhi*. 

It  may,  perhape,  throw  K>me  light  on  the  differ- 
raoe  in  colour  aa  eaen  with  the  naked  eye  and 
talewopioaUy,  if  I  mention  that  I  foond  the  tbiadow 
alwayi  raddw  when  the  Olamiiiated  portion  of  the 
moon  wai  placed  out  of  the  field  ol  view.  I  may 
abo  add  that  I  noticed  the  S.W.  portion  ot  the 
■hadow  wat  at  time*,  tor  a  Moond  or  two  oiJy, 


e,E.,MaT31. 


B,  J,  Hopklna. 


to  earth's  shadow  at  mid-edipst 


AUSOSA. 

[330ie.]~LuT  night  there  was  again  a  fine  dis- 
play of  aurora  borealis,  the  flnt  Indication  of  its 
retom  being  visible  abont  12.30,  whan  a  &a«,  bat 
distinct,  ray  roaa  np  fn  the  north-waat.  It  became 
broader,  thongh  fainter,  after  about  tan  minnlas. 


lingnaar  Caasi 

__   ___3liit   ftnami 

to,  which  pointed  then  to  near  etu  q  ol  Uraa 
Uajor.  A  very  One  atraamer  paaaed  right  throngb 
tMtween  Castor  aod  PoUnz,  being  jast  about  aa 
luoad  aa  the  appanskt  distance  ot  Umm  two  atan. 
Further  to  the  nottb-weat  &n  or  six  p 
lisUnot  rays  wen  fiatble,  and  looked 
imas  beaoofullj  pink  in  Mlonr.  The  diB> 
>la7  was  at  fia  ^>aat  juat  about  1  o'clock, 
mdhaditiMtlMenfoiUiaatill  abong  light  of  tha 
ting  moon  at  the  beginning  ot  the  ipeMaole,  ai  ~ 
>  laat-^tproaching  &wn  towards  the  end  M  i 


This  I«  supposed  to  be  insonbed  in  a  hollow  hemi- 
nAmb,  the  luD  S*,  and  that  part  of  moon's  oibll 
shown  by  dotted  lines,  bsing  bdiiad  the  spectator. 

O      Theeqalnoctial  point.    O  n- The  eqainootia 


t  the  itraamen  pointed  at  Bnt  somewhere 
of  Ursa  Hajor;  thenae  it  aeemed  to  moTe< 

— ■  --  unaltered  brillianqy,  and  f  asaed  on  towards 


Hie  ecliptic,  n- Its  pole,  t 


K  Tk»  aolstitia! 


H«  portion  of  eanh's  ahadow  on  Eolipti< 


fSl     A  pwpendioular  cm  moon'apath  at  mid- 
SZ    Oppodti^   in   longitade   (on    a  oelestial 
■Sfidian). 
33     OppoaitloDlnB.A.  (on  lahoar  dide}. 

*  Sunooaing  8  atationai}-,  aa  in  a  projecticQ. 
S'      ilia   nin's   position    in    Ecliptic,    behind 

Q     Moan's  ascending  node,  behind  spectator, 
where  an  eclipse  wilt  happen  with  about 
ail  moutlu'  Interral  (less  preoesaion  of 
node),  the  posiHous  of  S,  S>  being  inter- 
changed, and  the  moon's  orbit  rsTened 
(Tiewed  a*  in  a  looking  glass)  so  that 
•aatwatd  motion  be  preaerred. 
It  il  mldent  the  moon  arriTea  sooner  at  oppo- 
sition in  longitude  than  at  oppositum  in  BA.,the 
diference  in  but  ecUpea  being  about  16  minutes  in 
fitvoorot  loDgitade. 
Lireipool.  W.  S, 

[33615.1—1  wia  much  interested  In  Ur.  Oodden'a 
account  (letter  336io,  p.  309}  of  his  obsemitiona 
ot  Bie  colour  of  the  earth'a  shadow  dating  the  recent 
eoUpe* ;  though  the  phenomenon  was  not  total,  it 
yet  approached  so  near  totality  aa  to  make  such 
obaerratioaa  comparable  with  those  made  at  preTiona 

l£e  your  correspondent,  I  paid  special  attention 
to  this  point,  and  also  got  a  few  trunds  to  do  the 
same.  Tomyejestheoolonrwisofadeoidodgrayish 
tint  until  the  moon  was  two-thirds  obscured ; 
afterwards,  the  coppery  colour  became  more  con- 
iplenoua,  until  at  the  time  of  greataat  obaeuration 
'■  Te^  pronounced.    To  the  unaided  eye  it 

^  (.„~.j  ~_-.i.  —Bj,  cTon  the-  -  *--*  —  —  ' 
a  greyish  t 


gradnallv 

lastwsrd  path  one  after  anothn.    ThUIhaTe 

lacn  before,  nor  beard  of,  and,  frankly,  would  not 
LBTe  bdiered  it  possible  had  1  not  seen  it  with  m; 
iwn  eyes.  It  certainly  was  a/ler  midnight.  Coult 
t  be  poasible  that,  when  the  son  has  passed  tbi 
neridtan  at  midnight,  the  apparent  direction  o 
otation  of  the  aurora  is  raTeieed? 

The  main  atraamer,  whitii  did  show  the  eastward 
Qotion  so  plainly,  resembled  doaely  a  sea  wave, 
he  side  tadng  eait  being  intensely  luminous  and 
ooking  like  the  crest  of  the  wktc  with  the  smooth 
rater  beUnd  gnduaUy  tapsring  down  in  Mghtneas 
- '-iTisibdUty.    At  1.30  theapproaching  dawn  inter 


I  qnleklr  joined  t^  black  douds 

:,  and  theheaTenawerepiaotleal .,  . 

I,  Mr.  Editor,  I  wish  to 


leheavenawerej 
With  your  kind  par    ' 
lentlon  another    dr 


tie  18Ch  ult.,  also  bt  this  instance  I  was  really  pte- 
ared  for  the  phenomenon,  having  aem  dmilar 
idintiaiis  of  ia  adTont  as  then.  I  haTc  no  tele- 
xipe,  and  am  therefore  unable  to  watch  for  bud- 
pota  and  then  for  auroi!c.  But  towards  the  eTsn- 
ig,  yesterday,  it  became  rather  cold  snd  chilly 
Iter  a  comparatively  hot  dn;  tha  air  was  again 
unarkabJy  clear,  so  clear  that  one  could  read 
[most  the  time  on  the  dial  ot  our  town  ball  from 
)ld  IiaHotd,  io  apiteotalltheintcrveningnumber- 
las  houaek  faetoriea,  or  stationiL  &b.  Further, 
lere  wta  that  myatmioua  bank  of  smoky  clood  a 
iw  degteee  above  the  boiizon,  and  later  on  all 
«ce  ofwind  suddenly  eeaaed.  Thiu  aeveial  ot  the 
inditiona,  which  fnnn  previous  occBa 
iToniable   to   the  apiiearanoa   ot   aui 

resent ;  and  so,   in  spite  of  knowing 

uispote  that  should  pass  the  son's  meridian 
ly,  I  felt  sanguine  at  T.lo,  that  the  aurora  was  (o 
"-■-   very  night.     Singularly    enough,   1 

1  the  evening  on 

.- -eHveiw,   with  the    result   as  stated 

xive.    I  trust  the  phenomenon  baa  beeo  seen  by 
her  observers,  and  will  be  duly  announced  in  your 


aliberstely  said  tc 


[idlan  that 


the  aurora,  provided,  of  coune,  that  the  time  ot 
observation  is  one  of  frequency  of  aun^rat*.  liat 
we«kendl  shall  certainly  look  out  again,  beiag  tbs 
second  round  of  the  sunqiota  that  caiued  the  anron 
of  the  2-iUi  April.  Even  this  very  night  it  mn  be 
Tisible,  tor  what  I  know,  though  the  indicafiou 
are  not  there  vet :  at  least,  not  at  the  time  of 
writiog  this,  9.15  p.m.  An  onfavourable  drcum- 
itaoce  is  certainly  the  sbortnaaa  of  tha  nighta  ind 
the  increasing  ttceogth  ot  the  moonlighL 

I  think  liiese  repMted  ontbnnta  of  aurora  moat 
ivmarfcabia,  being  so  late  in  the  year— i.e.,  alnwrt 
in  summer  time.  Furthermore  I  expected  that  tlis 
advent  of  thunderatorma  would  mean  the  end  of 
aororaa  tor  the  wauoa ;  bat  in  this  annntsa  I  Sod 
mys^  mistaken. 

Manchaater,  June  3.        Albert  Alfred.  Busa. 

PBOULIAB  8VITDIAI3-OOMPOnNI> 
BBVLBOTOBS. 

[3jei7.]-Iu(gUd  to  find  that  the  slight  nii- 
take  that  I  made  (which  a  glance  at  the  lUutti- 
tion  would  at  once  explain)  has  proved  lesspoiiliiii 
lapondenta  than  it  did  to  "F.R.A.S.," 
;h  obligad  for  the  explanations  givBD 
by  Mr.  Nelson  and  Mr.  Hogg. 

I  am  a  little  doubtful  about  Mr.  Nulun's  direc- 
tion to  twiat  the  indei  bat  to  lace  the  tun,  bccsiue 
"fadog  Hm  nn"  wamt  hardly  a  snffidantlj 
definite  podtton,  iMiiiiiallj  as  tlie  meridian  pontiCD 
1«  itaaU  not  aadly  obtained;  in  (act,  ilmnildapntr 
Uiat  tlM  dial  i*  ^Mtioelly  nsalem  except  at  abost 

" and  1  p,B.    The  weather  prevents  imy  a- 

, mting  at  praaeait ;  bat  I  tried  the  dial  just  in 

the  way  maotloMd  by  Hi.  Hogg,  and  could  get  no 

I  have  also  had  lent  mo  one  of  the  ordinal  luig 

hole.  TUapnaanta  no  difficulty,  mioept  as  to  the 
meaning  of  the  letter*  on  It.  Tliaaa  are  8,  H,  sad 
W  for  tb*  tliree  divisions,  with  T  W  oppoaile,  the 
corraapcoding  H  division  on  the  other  aula  ol  tha 
movuMa  rfag.  "Die  Internal  divisians  ate  only 
~  1,  a.  W,  wtthont  the  T  ot  the  outer  Tii«. 

month  ab^va  hy 

internal  rlnga  the  ht ...  . 

line*  being  wclined;   bnt  the  letters   used    don' 

seem  to  be  the  initials' 


of  tha  oorresponding  zt 

.__ r  Eugliah.     The  '■  Capi 

cowl''  dial  mentioned  by  Mr.  Kelson  I  haveseoi 
deaoribad,  bnt  never  came  across  one. 

By  the  way,  I  see  neither  Mr.  Kelaon  noi  Itr. 
Hogg  refera  to  the  plumb-bob  arrangement  in  tha 
large  ring  dial. 

Idon't  think  even  now  Mr.  Oadd  nod  I  qmte 
nndoatand  each  other — at  leaet,  bis  reply  doe*  aci 
teem  to  elear  up  the  point  I  have  beenieleniiv  to. 
In  the  ordinary  Qregodaa,  the  small  mirnir  racdves 
diverging  rays,  and  aeoda  t^am  back  at  oonva^tag 
nys  to  fmm  an  image  (of  the  object  looked  at) 
scmawlun  beUnd  the  freat  mirroi.  Thn«,  M  ft* 
work  of  iDoh  oonverdonoflherayalromdivargMcj 
to  convetgaoey  la  dou  by  the  null  minor.  Att 
why  may  not  this  ooarenioa  be  partonaed  in  two 
steps  inmad  <^  in  one  by  using  a  parabolic  ^all 
mirror  to  Chang*  the  divergent  rv*  to  pAraUaliw, 
and  ttan  aba*  to  eompMe  the  proaea  by  chvvBC 
the  paralWism  to  conveqteocy,  and  ao  hringtag 

prtndpal  toeucM  mdi  lena. 

W*  oan  nae  two  or  more  la 
_jBd  the  raya  more  gradually  tlian  by  a  di 
Why  can  we  not,  iu  an  analogous  n 
Una  the  psffabolio  small  m- ''  "■ 

It  taquitallkdy  thatlam  luggestlng  anoptiod 
impo*aIbitity--Mrhape  even  on  optiaal  abannU^ : 
but  I  abot^d  certainly  like  the  whole  thmg 
cleared    up,   as    I    have    seen    notliing    exadty 

*'    A.  B.  L. 


J33SI8.]  —  WhuAt    huildera    ot    reflecters 
ot   specula,    the   lovers    ''  "- 


ir  and  the  fidd'lani  of 


I  mention  these  dnminatanoes  simply  because  I 
itertaiu  now  a  strengthened  belief  Uiat  there  are 
Iten  indications,  it  not  already  in  bnad  delight, 
,  it  ptet^  euty  in  the  evenings,  of  the  advent  of 


refractor  will  be  glad  to  laam  what  has  of  latabaen 
done  to  facilitate  the  uuuatiuetioD  ot  objective*. 

It  is  well  known  to  optician*  that  tii»  complete 
ooTMoti^  of  spherical  abenation  in  tdaaoop* 
objectivea  haa  hitherto  beem  conadered  a  matter  ot 
elmoat  impoadbillty.  Tbay  had  to  oontaot  tbeaa- 
salvea  with  a  compromise,  with  a  reduction  ot  tha 
same  to  a  minimum.  It  was  reaerved  for  the  wall- 
known  author  of  "  Ffaotographic  Optica,"  and 
designei  ot  the  beet  photognphio  ten*  we  poaasm, 
to  acDomplish  this  difficult  task. 

In  Zeitthrifi  fih  InalruneHieHliiMde,  BcrliD, 
is  to  be  seen  an  article  showing  how  this  can  be 
done-  Without  entering  into  particulars  and 
det^s,  I  may  say  that  Dr.  Schroedar  comets  abar- 
rntion  by  nukiog  the  Ant  three  surfaces  of  the 
double  ocJediTe  perfectly  spbsrioal,  and  then  giving 


Jim  10,  1893. 


ENGLISH  MBOHAMIO  AND  WORLD  OW  SOEgNOB!  Wo.  1420. 


«jepi«ee,  nuh  a  mm  ttwt  the  apbencal  alMmtion 
oompleMj  vmniahM.  Thia,  Mcording  to  hit  in- 
■tnotloiii,  Qu  b«  done  ia  wverftl  wb;>.  The 
«HlMt,  in  k  teehnlokl  point  o(  yiew,  ii  that  which 
laam  •  immll  remaiudar  on  ths  equation  of  the 
<it«t<a>iTMited  ■pherieal  fomth  larfaoft,  and  then 
caknlatea  th>  differaua  betiresn  th»t  coftb  and  the 

Tadmioallj,  he  U  able  to  oany  it  ont  to  wr- 
JMtiOD  by  meant  of  hii  delicate  automate  poliahing 
maohin*  and  hli  teat  minor.  Ha  leten  to  other 
•dTiDtagea  whidi  thta  method  offen,  and  aayi  thit 
the  complete  gorrection  of  the  aberration  oan  be 
eadjr  oontioUed  by  a  purfeot  flat  or  marcutiot 
boriwwtal— that  ia,  by  the  Foaanilt  teat. 

A,.  OapUtzl. 

I.ATHB  IUPB0TXKSNT5. 
[3M10.1-I  TOTicBD  in  yoor  TaloatOe  jounal  a 
note  (No.  33368,  p.  1S3)  on  thii  nibjeot.  In  thii 
town,  far  rmoTed  fcom  tooI-naksM,  we  an  lome- 
Umei  pot  to  ftrann  ahifti.  I  amid  toq  *  ikatoh  of 
*a  Mnunment,  thongh  not  on  aU-foim  with  that 
HKMtaf  by  "A.  E.  P."    Stm,  it  wtweMd  the 


itt.  dfam.    The  lugMt  lathe  we  hi 


waa  nqnlred  itt.  dfam.  The  largeat  la 
WBB  KHn.  with  a  (m  Sin.  Tb«cefora, 
tha  liMdifaMk  nnuid  and  jv^aied  a  toi 


a  for  the  time  Ung.    A  large  pnllay 

__ id  jv^aied 

Aownloitbedida-rart.    Bconditaofapleoeollln. 

at  the  hottom,  npon  whioh  biiijnroik  in 

>  bant  to  the  nqd^  height  to  taotive  a 

lait  irow  pfaOa  with  T-iloti,  and  plvud  on  the  top 

Id  Morfra  the  dida-iert,  Uw  top  ol  the  planed  plate 

'  I  Itml  with  the  top  of  &•  lathe  bad.    The 


jeld  tMeUMC^  four  bolt*  |In.  diam. 

II  win  be  thongCt,  petht^  that  fim  baok-geariD„ 
«fa«l>tli*'ha>dIiihown«<ithewiongiida.    The 


»£ 


Mtwfiy  made  ••  ahown,  and  whan  the  back  gearing 
kwoabathapowerli  applied lo  the  Utha-^hidle 
k  th«  ilghl  pboe,  pnUiDK  down  at  the  niiiille  in 
ofpwtiDD  to  the  latollhe  tool,  and  iVurrea 
iMMikafalr  welL 
Bakn,  Hay  7.  Feotre  Petroviteh. 


[33620.]— In  the  aooonnt  of  the  Toting  machine 
MM  WM  a  miltake  in  ipalling  ray  colleagae'a 
Ban*:  it  waa  "Hr.  Beginald  Boolton."  I  ihould 
lantaaaad  If  ain  raadai  ooold  Intonn  me  whether 
■a  a  maaUna  haa  bees  broosbt  oat  batore  F 
-  -    Ihaah 

r,  when  it  ia  b^na  in  nund  that  in  all 
an  •aoMMDMnt*  wheta  the  Impolae  to  the  poidu- 
m  to  obtained  by  a  tooth  aliding  off  an  inclined 
ana,  the  amoant  of  Impnlae  muat  depend  npon  the 
HKRuit  of  DWtiTB  Dower — ia  other  worda,  on  the 
Ati  of  the  oil  in  the  train  of  wheela,  and  on  the 
ftOah,  aod  alao  on  the  action  of  tlie  wind  on  the 
■fanta-hand ;  whanaa,  in  the  gran^  eaMpement, 
ttapallet  alwaya  weiglu  the  nme,  and  giTea  the 
■■•  Impolae  to  the  poidnlam,  no  nattra  what  the 
v^^  Ml  the  baneL  Now,  can  It  be  donbttui 
«Udi  Ii  the  better  ««oapom«it  ?  The  friction  of 
■alodEfng  ia  Taiy  alight  it  the  atopi  an  property 

Aa  reRMMi  Oia  OMutmotioo  of  lantern  piniona,  I 
•W  giTB  n^  method.  Flrat  out  aome  ronnd  piecea 
ddwatlBMt  ont,  and  drill  a  hole  in  the  centra 
abost  the  rin  of  th*  apindla  th^  an  g^g  to  be 
kayados;  tha>faimth«mnpona  troe  mandrel  to 
d^  ^M^  and  link  «na  into  a  ideoe  of  wood  turned 

1 —  1-  »v.  I.H 1.1.1. .  i 'iriaion  plate, 

cqnal  parta. 

best — on  the 

mark  it 


and  drill  the  mmalnlng  holaa.  Do  the  aame  to 
another  braaa  flange.  Cat  drill  wlra  to  equal 
lengtha,  slightly  point  the  wire,  and  drlra  Into  one 
of  tns  Bongea.  Then  pUoe  the  other  Sange  qtbt, 
and  drive  a  on,  taking  care  the  mark*  are  placed  aa 
the  flangsB  wen  drilled.  Twiit  the  ends  of  pinion 
luitil  the  wire*  ate  In  true  poaltion,  and  mo  tome 


A  braaa  plate  may  now  be 
J  vHui  miu,  autl  tho  pinion,  when  turned 
a  it*  apindle,  will  be  found  strong  and 


soldered  to  each  end,  and  the  pinW,  when  turned 


tnia.  Thia  may  not  a  earn  a  Tery  soientifiB  pioiseed. 
ing:  butpInlonamadeagooddealDTwtwen^yean 
ago  enworktpg  Id  a  Gliiiich*doA,  without  being 
the  woTM  lor  wear.  The  lesolai  maken  form  their 
piniona  like  ootton  reala,  and  drill  the  holaa  thr 
both  flangea  at  onae ;  bat  that  requires  a  a] 
tool.  My  wa*  la  man  auitabls  for  an  anutvnt 
Thisletter  la  so  long  already,  or  I  would  explain 
—  1  _....._  II . — .  .!._  -jjniona  lor  difteren' 

S.  Xaddlaon. 


PI.TT1CB-B0B  AHS  ani.B  OOICBINBS. 
[33621.]— Ta«  length  of  thepieoe  A  iieanal  tt 
the  diameter  of  the  bob,  and  the  line  paarina  through 
the  hole  in  the  oentre  of  A  to  a  hole  In  the  oentn 
ofUMbo^itfdlow«that  if  the  bob  i«  allowed  to 
drop  gradnally  down  the  aogU  or  oUin  part  of  a 
bniu&g  or  other  objeot,  irtille  AIs  held  to  aflied 


point,  in  the  position  dwwn,  it  will  indioate 
hoUowaorprojectlona  on  the  TOrtical  line,  and  ahow 
whether  or  not  the  object  ia  plomb  from  any  one 
point  to  anotlier. 

It  ia  very  handy  for  a  olerk  of  worka  or  buildi 
inapector  to  carry  in  hia  pocket. 

Baku,  AprU  26.  Feotre  Petrovttab. 

AFTBB  THB  BAIK— THB  OONTBNTBD 
HBaBO-OTEB-POPULATION-LnHAB 
Bai.IFSa  —  80LAB  FHOTOQBAFaT- 
QAMKA  OBNTAUBI. 

,,. ...    Barljadoa  going 

north.  By  the  way,  T  secured  an  excellent  photo- 
graph at  noon  on  AprH  24th,  showing  the  eSect  ol 
the  vertical  son  on  the  abadowa ;  but  it  is  scarcely 
worth  while  to  pat  the  Editor  to  the  expense  of 


Certainly  i 


, who  has  never  laK  England  can 

possibly  realise  the  effect  of  the  flrat  ram  in  the 
Tropica.  Al  it  fell  it  was  quite  possible  to  watch 
the  groaa  growing  greener  every  hour.  The  tem- 
peratun  ounged  from  a  dry,  bracing  heat  to  the 
damp,  oppreaalTe  atmosphen  of  the  palra-hoasa. 
Next  d»  the  trees  began  to  flower.  The  road 
lesding  to  my  office^ — not  fifty  yarda  looit- ia  now 
■  main  of  colour,  which  I  wish  I  oould  paint. 
White  and  pink  frangipani,  aculet  cordis,  cnoisoD 
flamboyaut,  orange  poinoiona,  rich  pink  oleoDder, 
iweet-imelling  Baxhodoa  ebony,  Spaniah  aah,  and 
locuat-bean  tree    flowera,    like   tufta    of  coU>ured 

have  imn^i'iod  (lest  year  the  trees  came  out  one  by 
one).  Over  the  verandih  ot  my  house  ia  a  great 
truiio^  moBB  ot  sprays  of  blue  violet  atoia,  moat 
exquisite   in   shape  and  hue.     TItia  ia  the  blue- 


lan^itftolc 
u^eofooloc 


flowered  Petrea  (Petrsa  Tolubilia).  I  havepboto- 
mphed  it,  as  Ita  hue  maket  it  come  out  cUarty  ; 
bat,  of  ooone,  with  ordinary  platea.  Nothing  can 
be  done  with  the  reda  and  yellowB.  Ereo  the  white 
frangipani  (Plumieria  alba),  has  too  moch  yellow 
in  the  heart  of  its  fragrant  wax-like  Sowcn  to 
photograph  well. 

Along  the    roada  the  wQd  white  lOy  (Epidai- 

nm  cUianF)  eoentt  the  air.  The  Bay  srape 
boahea  (Cocoolobs  nTlfase)  are  in  new  lea^and 
•very  variety  of  brawn  and  green  appean  In  their 
foliage.  I  eat  down  a  male  mongo-trae  aoma  time 
ago,  and   the  stomp  la  patting  forth  a  izown  ot 

dark   oheatDot-brown    at   flrat,  and  then 

'    '    *  I  doubt  if  then  to  a  Bingle 

.  .       oted  in  the  acre  or  two  of 

gcoond  in  the  Oidnanoe  inoloaun. 

A  fritaid  of  mine  in  St  Ladahosoltendanward 
ol£l  for  a  ^edmesi  of  the  fomons  "Fsrdelance'' 
[Craapedooephalaa),  irithout  effect — which  ooght  to 

Cve  that  t£«y  are  Maree  in  the  island ;  biA  aa  I 
r  tbece  ia  abondanoe  of  frnit  growing  wild  in 
the  old  plantations,  and  yet  the  offfosrs*  nteai  oan- 
aOt  get  sapplied  with  it  at  any  price.  I  fear  It  only 
proree  that  tte  blaok  man  wiU  not  work  whMi  ha  u 
cot  loroed  ao  to  do.  Alter  all,  wh^  ahoold  he  f  He 
tiaa  IH>  need  for  ouiney,  no  asplraliona  to  live  op  to. 
none  ot  the  reatlaaa  ambition  that  stirs  the  blood  ol 
the  Aoglo-SazoD.  HaTing  lood  and  raiment,  and 
reqolring  very  little  ot  dlber,  he  to  perfeotlr  con- 
tent ;  and  thongh  his  mode  ot  life  to  aueai  to 
Engliah  notions,  It  to  not  a  wbit  mon  eo  than  that 
ol  our  CdUc  nalshboora,  who  certainly  haie  mndl 
In  common  withlbe  negro  ot  the  Antilles.  Aftw 
all,  it  it  not  refreahing  to  find,  at  the  end  ot  the 
nineteenth  ccaitoiy,  a  people  who  do  not  care  lor 
money,  and  are  satisfled  wlUi  their  snrroondtnga  f 

The  ontkwk  ot  the  182.000  BaibadUoa  to  not  very 
prooolilngatpraaaDt.  Aa  lagar  borer  (Xyleboma 
HrforamQ  haa  been  plying  Imvoo  with  the  canei. 
Thto  inaMt,  whidi  appeatt  to  rejoloa  in  sereral 
umetiLatut  and  otbvwiae,  haa  tMeoaTaryimi- 
vecaal  pest  to  soger  rtowera.  If  onee  the'  togar 
crop  t^  ottariy  in  Barbadoa,  than  wHl  follow  a 
tamina  and  a  wbolewla  nnigretlon.  which  latter  ia 
oartainly  modi  needed.  IdonotlhinkNaton  wQl 
allow  thto  tittle  toland  to  hold  manT  Dwre  In^atit- 
anta.  Whethsr  her  balance  will  be  adjosted  bj 
pbgoe,  pestilence,  or  famine  rsmaina  to  ba  proveol 
Tiu  lonar  aollpaa  of  the  11th  M^  was  wdl 
ohaarvad  hen.  when  at  its  graateat  mftgnitudnj 
tha  coloiu  of   the  thadow,  seen  throogh  a  low- 


dark  night.  The  red  oolonr  shaded  off  to  dark  grey, 
and  than  to  pearly  light  giey  near  tha  nmomlm. 
The  shape  of  the  shadow  waa  farfrombtlog  round; 
in  tact,  it  reaeubled  in  tha  tdaaoope  the  shadow 
from  the  thick  end  of  a  large  pear.  Iliia,  however, 
was,  I  oooTinoed  myself  ^  aai«tul  inapeotlon,  an 
AH*i*>i  niH*iA«     f^^^^A  IhTal.  .  jifa-^ .„  -J 


optical  ilfauion,  canaed  by  the  great  diffMe 
light  reflected  by  the  disWent  patta  of  the 
By  the  time  the  eollpas  had  paaaed  to  far  awa 


only  bait  the  Iniutr  d 


is  obacared,  the  shadow 


graateat  phaae.  It  to  worthy  ot  teniark  fa  . .  , 
difleraait  the  iT»fV»<nj  of  a  portion  ot  the  moon  I^ 
the  earth's  shadow  qipears  bom  the  tme  phiwes  of 
the  satdltte.    If  tile  earth  had  no  atmosphere,  tha 


otdd  be  a  much  mora  beantitDl  oi 

I  hope  to  by  to  Moora  a  photograph  of  the  solar 
ecHpae  ot  October  next,  aa  ft  will  not  be  visiUe  In 
Eosland.  The  beat  method  I  oan  thiok  ot  to  to 
project  the  lolar  diie  (teleecopia)  on  apieceot  white 
pap<r,  and  take  an  inatantauaoua  photograph  <rf  Uie 
Utter.  Oanany  one  say  if  thu  will  aocoeed?  I 
hate  a  small  qnartcs-pUte  coolers,  with  lustan- 
tanaoos  shatter,  and  a  very  good  rapid  rectiilneat 

Gamma  Centauti  is  a  very  beantiful  object.  I 
am  not  ann  it  u  not,  in  lb  own  way,  better  than 
any  doable  to  be  seen  in  the  Northern  sbies.  With 
SO  on  31ia.  it  U  barely  elongated,  with  ITS  It  is 
beautifully  split  into  two  sqiul  white  diacs,  with  a 
tiny  block  line  between.  I  think  a  3in.  would  And 
it  a  very  good  definition  teat. 
T.  Preaton  Batteraby,  Capt.  B.A.,  F.B,A.S. 

Barbados,  May  12. 


[33G23.]— 43.  Tit  poUnlial  of  a  holhu- ainJuctor 
I  nrjt  ajf'icui  by  reactions  imidt  it.  A  metal  can, 
ich  ai  haa  been  already  used  in  previous  experl- 
lents,  ia  placed  on  on  ineulatiog  atand,  and  a  disc 
t  ehonitd  or  other  insulator  ia  put  at  the  bottom  of 
la  can.  A  smaller  and  shorter  can  is  placed  on  the 
iBC  of  ehoQite  inaide  the  larger  can,  and  the  outer 
m  ii  connected  with  an  electroscope.  Having 
repaied  the  aMuratua  in  thia  manner,  electrify  ttie 

ID,  and  then  put  a  ~"  '  '  ..    -    . 


n,  lea 


t  thar  may  tw  Ukaa  m 
.  It  11  o(  linportesM  h 
■Iboi  ;  bnt  the  Rwt  f^nll 


Jii»«  10,  ma. RN0IJ8H  MBOHAKIO  AND  WOBLD  OT  BOtBNOE:   Mo.  UIO.  3631', 

nonglk  than  i*  oatainly  ■  sloM  iMBmbUnoa   to  th«  rMdsn  of  the  English  MsOKunc,  I  will  diseau  toond  in  tha  blood  of  diisued  aoimili "  ar« 

*■ "" ■ — '"     •--■"'  --■-—  '- —  moroly  imperfBotly  formed  iMtmitoi)*.     Parhaps 

'    gtktos    I   wiit«   ai  though  ha  woiild  tnraiah  n*  with  tha  reasons  whioh  lead 

'itions  of  bim  to  thii  DancliuiOD.     I  do  not  lay  ol^m  to  ba 

r  tell  him  ooDndared  a  xuentlst;  bat  I  was  not  avani  that 

,   ,  „  stadT  the  iparmatoEaa  irere  to  be  loond  Uksttog  in  ths  blood  of 

«Mtt  (or.  I  ihonldBar,    oatoral  adenceB  tor  the  put  ttrauty  yean,  I  feel  female  »"'"»^'«     It  It  be  tha  oaaa  that  they  am 

MllfitI  ■flMiiiiti  at  iwtnnl  iwwHinaftrnit)  mint  nr    avarj  day  to  know  last.  loaDdonlj  in  thsmats,  how  woald  ba  aoeoant  lor 

Nolatalvftraidad— I  maan  that  taodoi^toeUB       It  "L.  H."  will  eanfiiUy  vwnuK  my  artiole*. ha  any  baoilu  beiiia>  found  in  the  blood  or  in  any 

■a  TinaHni  Mltl  tnnHJttfnHLl  ffrrmi  ntflTitd  inwiwi     will  lea  I  do  not  aseume  anything  but  that  whish  i>  oigani  of  a  famale.    I  think  mjaeU  that  tluJreziit- 

Mcii^  bath^crfbaolIUorMiTothertaniofliTiDg    definitely  known.    He   prooaedi   InrthcT  to  state  enoe  must  ba  doe  to  eztomal  gaoaration,  asif  tbey 

MtoH)  IM  Mily  Szed  ■>  long  ai  their envlton-    that  the  "  iiltutntions  of  the  bacilli  of  oholara,  are  not  mal-formed  speRMtoaoa  they  o-"-"*'  >- 

Ml  fa   OBebanged,    and   tha   sondition   of  the    tDberonloeis,  and  authtaz  ....  hate  all  tha  aama  spontaoeonily  generated  In  the  tjr^ —     " 
imaa  kody  detemlnea  whether  badlU  (hall  be   geomal    appearanoe."     I    am    torr 
•  MBbfl  of  ona  ileaaee  or  annthar,  or  (hall    *'L.  H.'s      powen   of    perception; 
Mifa  iuDMaoiu.    Out  olMdfloatton  oiE  dleaaese   much  alike  as  peai  resemble  beans. 

AnbomUiisfanlt:  weareoonttMitly attemptiDg       "L.  H."  says:  "As  a  scientist,  if  laj „ ,  ___   .__^ 

imw  hard  lines  betwasa  fnrmi  of  dianasn.  ana    bacilli  are  produced  by  disaue,  and  do  not  causa  in  deoompoun^   corpses  which  no  One  oould  oall 


/  baffled   by  the  fact  that  ^rmotic  diieaaa,  it  ia  out  of  the  power  o(  Mr.  Daris  1  ^      .          , 

_„ n  into  aaoh  oUmi;  wheienpon  wa  mrant  tradict   it."     Uufortunataly  for  **  L.  H.,"    Mr.  "  knows  that  the  semmale  of  every  liTing 

HTiamM  for  aaoh  mixed  finm,  and  raodet  our  Davis  does  contradict  it.     I  anart  at  once  that  swarmi  with  milliani  of  bacilli."     Ti  thisttuni     i 

■MBolatnre  more  and  monoomplaz.  badlli  do  produce  disease,  andtharesauobesof  our  have  bean  given  ta  anderatand,  bat  do  not  assert, 

"tbm  moat  Importont  pobit  in  cotioeetioa  irith  the  graataat  bacteriologists  support  my  statements.  that  they  ace  found  only  amougst  the  Vsttabrata. 

bol  badlli  In  tha  homan  acanofnr  is  one  which  "L.  H."  further  proeead*  to  aay  that  "every  Perhaps  some  authority  would  tell  n>. 

MMtobauost  ne^actad;  I  msnaonad  it  lately  tiro  in  sdeoce  knows  that  theaemuale  of  every  0.  Oanwall. 

.  your  oolnnu*  In  aaimaolloD  with  tha  qoeation  of  living  animal  swarms  with   millions  of  intensely  

iiiinalliin     It  is  that  badlli,  whathar  Utay  be  the  active  bacilli,"  and  he  farther  puta  forward  an  stAHTLINS    SBDIOAL   STATISnOS 

laat  of   diseases  or    not,  am  the    produoers  of  hypotheai*  which  ha  cannot  sappoit;  he  merely 

itain  poiKma  in  the  blood,  which  kill  the  baoOli,  ezpruass  an  opinion  of  his  own  without  an;  sub-  [33628.1— It  wonld  ba  vary  Intaraatmg  to  know 
id  Mpaar  with  tha  movamant  towards  recover;  in  stuktiation  whatever.  Let  him  bring  proofs,  and  what  authority  "  Ei-Apothaoary  "  ha*  for  itatlag 
la  patlaot.  It  would  appear  that  badlli  cure  sdantitlo  men  will  be  willing  to  believe  him.  H«  that  until  a  qoartei  of  a  eeotnry  ^o  tha  nambar  of 
Imm*.  whether  they  tman  it  or  not,  and  thMe  nj*,  "  So  doctor  yet  knows  in  what  part  of  the  deaths  in  flrst-labour  caasa  was  not  over  ona  la 
dddal  prodncts  of  the  bacOU  nri«k«  of  an  in-  body,  or  whether  it  is  not  in  tha  blood,  that  those  every  hnndrad  P  Alao,  what  authority  he  has  for 
nolo  nstnre;  thay  raaambb  the  vageUble  bacUli  nrm*  of  life  are  foraiad."  What  kind  of  the  stotemeat  that  increased  mortality  In  matami^ 
taUda.  n«  tact  wUoh  gIvM  them  their  great  dootor  does  ha  maan  F  Doctor  of  Divinity,  Daotor  isdueinagreat  maaanre  to  tha  virnlent  aotionof 
' •  is,  that  they  confer  inunnoity  from  the  of  Laws,  Doctor  of  Medioina,  or  Doctor  of  Soianca  ?  injections  of  oarbolicaoid?  Can  "Ei-Apotheo«ty" 


.1  IttUa  when  the  wmjemm  in  oar  Science  W>w  exactly  when  to  fljcd  the  bacilli  in  reaolts  ?     If    not,    whence    is    bis  inlormatlOD 

MBii**  physiologioal  latNmtorim  give  nam  time  osrtaia  diseeaea— take,  tor  inetanoe,  those  of  cholera  derived? 

•Tkm  pnparatiaii  and  faoUtlcsi  of  tbsaa  ooratlva  or  trphold  fever.                                                              Durham  Co.                       Paota,  not  Worda^ 

rf fiVfwUva poisona ;  and  naofally  when  it  has  "L.H."  continaaaby  saying,  "the  sappoaition                                       

MM  Mrnffaliied  what  are  the  analonaa  la  the  Uiat  aawag*  of  any  Uiid,    whether   from   fevered        [33629  1—"  S^-AFOiasaist "    draws   attantioii 

taaal  or  TasaUUektngdom  of  thaaa  vitally  active  patients  or  not,  bemg  able  to  Infect  the  vegetables  to  a  vary  aarious  matter— the  indlswiminate  use  of 

MHaN.    I  Kiggaat,  with  aU  hnmaitT' tbat  mch  that  now  after  the  land  haa  bean  mannrad  with  it,  antfteptic  donehea  after  ohUdbirth.    Thonihlda 

MlDgM%  baimleM  in  other  diradioiiB,  do  axlst  in  is  ridicnlaus."    Does  not  "L.  H."  know  i/Ai>>a  not  anee  with  him  that  many  deaths  af£  chOd- 

^P"  '^SS.'^S???*  **??  prodnota  of  the  «i«iii<(?;,tl«t  many  bMtatiaaxiatin  tie  soil,  or  bJrtTim  dne  to  oarbolio-acid  poi«minK,_ye(  I  ant 

MlMcslMdlhuwtlltnm  onttobe  the  ontaand  else  how  wonld  ha  acoonnt  for  the  process  of  nitii-  penoaded  that  an  additioiul  risk  is  adSKT to  thoae 

■  IM»tiolthatJlwaa*,MwiU  the  analogiiea  of  floation  or  for  tha   development   of   alkaloids  in  £atnral  to  the  parturient  state  by  the  modnn  in- 

awprodn«tlnthefMpMtlv«dissaaeanndar  P'^^J^„  „^ ^ ^ „^    „^^  i,   ^^   ^^    j,,  nstonoaaprafcsqoert anUaapttcmjertioni^  Tb« 


nacfaDMBL  He  then  gooa  on  to  say,  "  this  is   at   once  „,.  „,„  ^..,„  „  ™„v-.-»  .—,-r;,,-.  — .  -— t 

vae^a  lympb  may  padiapa  aooiatlmei  accident-  proved  by  the  fact  that  U  a  stinkina  pleoe  of  meat,  ^^^^   ^j  others  of  the  nnnAnnltarmation  of 

Ij  «aalain  the  prodBot,  or  an  analogae  of  tha  such  as  would  develop  milUona  of  bacillt  in  water,  ^rm  blood-dots  in  the  uterine  sinuses  from  oth< 

odn«l|  ol  the  nnall-pox  badUns ;  but  oar  methods    Is  buried  in  common   earth    it   will   soon  br -  .       _      .       . 

«  ortMa  and  unadantifla  in  procnring  this  lymiJi ;  sweet."    Does  ha  not    know   also   that  the: 


■   ^"^   soon  become  fonn*  of  iujeotioo '  these  dot*  having  beui  subaa- 

-__ , „_j  lymph;  sweat."    Doea  ha  not    know   also   that  than  am  qnantl*  danoeroui  or  fatal  to  the  mother. 

>  snda,  fltat  we  do  not  soooeed  In  iaolating  the  such  things  as  atrobia  and  anaerobic  bacteria,  and  "Ei-ApoQiecary"  varriightlTadviaeaaitobasa 

kaMA  wUoh  wa  regain,  and  ws  introduce  into  that  tha  badlli  producing  the  pntrefacUoa  of  mest  gg^  actiona  ^medical   treatrnttit  upon  ptaotioal 

•  Uood  of  our  patunts,  other  and  not  harmlcse  an  of  the  former  variety,    and   an   oonsegueutl;  rwulta,  and  these  wHl  prove,  on  analyriiT  to  be 

Ij*"""          ,.  ,  ^     ^       .,^          „    .  WUod  when  the  nipply  of  hreeoygm  ia  removed  rtnipl,  the  results  of  giving  duB  scope  to  the  natural 

"  L  H."  would  interest  na  J  he  would  give  tha  frem  tham  by  burying  m  the  sod  f    The  dog  bone*  efforts  ol  the  economyrfollowiug  Nature's  hinla, 

nmi*  lor  his  assertion  that  tha  ■penuatozoa  an  it  by  instinct,  thenby  showing  tha  wisdom  of  the  .^■„-  ^th  Naton  instead  of  (aa  is  too  often  the 

.««.»«»..^fi..  I — .111  f A  .,.rt.K.j-  n — i^.i„  .11  .!,;„-.  -:»...         ^^  pcooeas  of  psrtnritioa  i 

hydoal    events    b^^tesung  I 


t,  ttongh  ha  daimi  them  aa  ttw  meat  mature  to  argae  sdi^  a  pcdnt   with   a   man  who  speaks  o< 

rtadlTCd»T*hv>WBt*ofthebadIll.  upl^Iding  the ''Wasphemy  of  vapdnation.''  «d  of  Nature,  but  must  follow  hwlinaa;  and  the 

WtOt  npid  to    tha    Tegetable*    growing  on  ,  Fmally.  I  would  adviaa    L.  H_,     bcfonrushiug  ioleotion  of  strong  chemical  antiseptics  is  not  upon 

Mnad  knd,  ftey  wonld  piodnoe  no  01  effect  """o  pnut  «e^..  ^  '*',°»l7  »^J^^T   Botany  (to  m-  Nature's  lines. 

^ MtaB, if  SierW  ban Ibrtproiteriy  washed;  ccaa«ehispero^vef»c(dteB),Geom8^(tomoraB*a  p,™xiaUy.  I  have  never  used  or  encouraged  the 

«ltb  a  fact  Biat  to  aat  typhoid  o»  chderaic  his  argumentative  power*),  and  a  little  Logic  (to  uaeot  uterine  antiseptic  douches  after  childbiEth, 

maa  along  wiOi    your   vegatablaa  i*   tnldde.  i^*^  "^  P^"J        .  _,.           ,        .       ,  ^.     ,  except  whan  I  have  evidence  of  septic  mateiial, 

L.SL"  gtrea  the  example  S  a  nam  who  geta  .^.A"?'!"?'"'"  I  <»" '^''^f  reply  torn  relation  to  ,y,5,  n,^  be  washed  away  to  avoid  daogsrof 

iwiiwtii  iliniiiitls  III  Ills  Tiiiiiti  n  III!  I    iIiiTl.  mill  the  subject,  for  the   benedt   of   the  readers  of  the  abaontion   Into    the   blood.    Keeping  the  utwii 


Frederlok  Savia.       any  poiaontennwiUwiut  from  ootMinfc«id^«l> 
■  ^  •  ■ Ifie 


■7  pod  proof  of  the  existence  outside  the  body  of  I  have  be^  looked  upon  as  one  who  is  behind  ue 

nS™!",]'*!?';^:!!?^  however,  wiU  not  take       [33626.  1-Sdppmb    "L.    H."  deflnee  what   he    darandcu^blyoarelass  of  his  patient's  safety.! 

brtenqit  in  tavourahfe  aoU,  *^  aa  chronic  means  by  ■'disease."    His  a-ertion  that  bacilli  an    "moontenttoaStdeby  resolto.havmgnowancord 

||0lto  tem  rmeumooia   or   hereditary   caaeous  p„duoSby  "disease.'and  donotcause  "  disease,"    of  2,012  case*  of  miJwifery,  with  (he  lo*.  of  only 

Pft™  ?SL "5ft    VI-.J  .        ..IV    ,.v  »  »>>oat  as  sensible  as  to  assert  that  fleas  an  pro-    ""  mother-that  beine  a  oaaa  of  weak  heart. 

^^S^'^L^^  ^i?"  !■  ^^^'■j  "^^y  d""*  by  flea-bites,  and  do  not  cause  flea-bites.  I  >"»*  "^^  "  «d"rt»og,"  so  sigu  mysdf 

■t^to  pmv*rt  the  baeilUwhicti  mvada  us  Cor        Ho  stitea  also  thit  "every  tiro  in  science"  (what  Herotlo. 

?itR^S::?'fSS;iSf  ''™''^r?"^8.to  «ri„c«T,^h.o™thatthrsamiuiiJeofe"aryh'^^  

L.S."}  rnn  pR^ufag  mna  and  developmg  jnjmai    swarms   in    millions   of   intanselv   active    PUBLIO  O  LOOKS -OB  AVI  IT     B80APS< 

miJ^^^SSj-^TL^SJJTiJT^    5  ""^"f    May  I  ventu™  very  mildly  to  say  that  MBHTS-LANrBEN     PINIONS. 

'r,sr^srz^:±i^s^^^^'^l  ^i '««-  :i:^i^^r^^Td7.i>^%n  ^''''^  i-^  r^  ^r  - -re  iuf,rm.tion  to 

•alMthapsJMSice  in  due  propdrtion  of  certain  r„„Jr'    °  '^  of  proof  of  its    ,our  corn.pondeuts  who  aik  ma  for  it  than  baa 

3ESl'^S;;^'?St':.1^«r^Ji^.S°y         ™v'"iPv'^"^.r  question  tba_  fact  ..at  .be    l^Jf^ri^.'Sl^^' I^'d  t^r^r^^^r^^S'^  :: 

S^^&?lS:raer"i'crn?  ';^J,^rj^l^t^  \^^^!  ^X^^l    '^.J...J^J   aU   competent  parous  30  yeai. 


rsMidl 

trppar 


.,Jun.3rd.         Qarardamltb.       ^^f^tn^/n  "i--«grd  (^^^^^  J^^:it^ir:!'^i.:^t't.^%' ^'"^"t. 

looking  at  woodcuts)  the  natural  history  of  badUi,  train  remontoini  it  gone,  for  the  handi  no  longer 

hii   beliefs  and  unbeliefs  wiU  have  no   effect    on  ^^^^    half-minute  jumps.     Oa  some  aiooonU  it 

tensible    people.     His    theory  about    consumption  may  be  regrattod  that  it  ha.  lo.tthe  me*u)  of  keep- 

ihnws  ba  knows  nothing  about  tubercular  disease.  jng  the  uoparalleladrato  that  it  did  through  the  Ave 

5.]-lT  is  seldom  indeed  I  reply  to  auj       Duiharo  Co.  Microbe.  o^inths  of  the  1851  Exhibition,  and  iudlcitiug  tha 

ikatioD  other  than  that  signed  in  full  by  time  aiictly.    But,  I  ciiofass,    I  myself  gave  up 

9  witfar.    If  a  man  la  ashamed  to  append  hia       [33027.1— It   aeems   to  me  jour   corieBpondent  train  nmontoicea  when  I  teunt  the  sitcceas  of  the 

■a    to  hla  olUelsiai,  he  certainly  is  not  worth     "L.  H.,'*^  writing  in  your  last  Issue,  makes  a  bold  far  simpler  and  safer  three-legged  and  four-lawad. 

ptyfaf  to ;  but  M  the  subject  i*  oub  of  interest    statement  in  asserting  that  "  the  supposed  bacilli  of  gravity  escapemanti  for   Wi*  »i>*>.  «B."Ji.  Sb^». 
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•apeoUI;  whan  It  li  joit  on  tha  point  of  nlidif  jing. 

Sm  "  AmntaoT  Doator'i"  oommonioktlon  '~  '" 

a  prMMlinK  liinr,  )uid  npUca  thvMo  (i~ 
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Sooth  of  Baeluid,  mors  or    len   (iponuTe,  the  i>  aboat  hilt  the  cold  naliUnce,  it  would  ttqabi 

, ohupeat  baiiiB  Stew«it'»  "  P«otio»l  Angler,"  pub-  mn  E.M  F,  of  sboat  26  Tolti  to  light  the  Unp;  Ml 

rTTiiiai    nh.nn.H     •n.r.A.     Tt,.    ™™r,uint  liihedby  Bl«ck,  Edinborah,  »t  3i.  CJ.    Firit  olais  since  it  t»ke«  31  watU  to  prodnoe  Ic.p.,  thaUjU 

thLt^rio«  ""^S  .Dfferin^l^m  ii  nnStedlv  »"»"  ^^  "«  "^"  "  =^*P  ^^"8  """""^  "-  ""  «!"">  "i"  b«  'boot  7*  ^dlf.    By  fabling  Ita 

ttS  lld.-.^ubl™mf  .k°n^d  «S«   oTu^^^^^  "^  Ix-rt  "><»>"  "^  gnt  at  1..  6d  per  dozen,  th.t  I  Ungth  of  the  flUment  joa  wouW  double  Uu  MBdk 

rt™l,»  S^^n  1?^^t  t  »1,  ,^t!!h^,  n^^.r  S^  onlv  tie  my  pattereiand  nnd  thi^to  the  tnda.  powar.   but  nquiie  abo  donbla  the  Tolt«C«.  *«■ 

™5S.?^dw'Sc"rLitt^u5:^'.-h»S:  Sal^onai^^.ooo.tiytb>tlpr.f.rto^a^  §t.  M^'.  "  Arc  and  Qlow  Lan.p.." 

put!  ^Mt*d  are  warn,  w  whan  titling  before  the  ?»"■  ,*.  t?  rod-makmg,  that  ii  a  iMtter  where  »■  ticovm. 

£»,  or  in  bed,  and  in  sommer  weather,  or  in  a  book-taachmK  i.  omIm,  pnotioe  and  mwrianoa  [7742*.] -Cure  for  Btoopin».-Fn>onte  hist 

hiukldatataof  theatmoaphare.    The  iimplert  onre  '"^8 '^"  ?1^  "T.^^^lJ?"  fSft  ^"S?"^  p^r  of  Indiui  dnba,  uid  pervade  him  to  lua  *■ 

il   pwbiv*  U"   tollowl»r ointment,  wdl  mbbad  "??  I^^Jff' '^F^  .^I^P^*^  *°.,5i?™^5~°*  (or  a  few  minotaa  dally.    I  think  thi.  wIU  ia^ 

tobTSeparta  affeotad  nfthUy,  for  a  week  or  ao,  «™d»»d   with  moety.    Beude.  the»  OMaidara-  „  upright  habit.                                       i.  B.  B. 

lhanalta^tanlghUlcrai^ortwo,aDdleei  tioM,  jon  requiwa  modd  rod  l,' a  «od  manu-  r^r.^^,_a^.  tor  Btoooli.*  -  Let  T0«  « 

F=r3!^'B^7;^^  ^^^:f»::S:s-™  EfS^^i^i 

sJHS^lf^^SSL^  ^  U^  whSS^tti  «mafl  W  with  a  lady  alon^a  ol  me,  an^  two  1"8  i^to  pl»y  tho«  m^<dea  wb^  are  now  w«i 

SSSfSir  ;;.^SI™t^iS  <^ri,2^rr»  ^w  oarwwoWiind,  tha  fe^t  wai  randated  more  diffi-  »*"  '«•«  »  "".  ■"*  ^^  wondera  to  the  boj^ 

aody  witb  the  ointment,  and  in  that  oaaa  It  li  beat  izir^^.^r      ',,,     „  J?t^.       „     .      ^T  -.n.™!  hiwirh  8.  Bonos, 

tola™  a  hath  tha  laat  thing  at  night,  apply  the  f^*'  "'*  S?',"!'  ^"^'^P;??^  t  f^  "^  ^  ««"»■ 

olntanant,  ilMip  Id  the  aamlT^thing,  and  ^  oft  ?«  ?«"*  bit  (rf  lancawood  being  bait  into  an  ardi        r  j-,^4  ]-0u«    for  Stooplnff.-Thare  o^U 

•fafalnlheuotnlng;  thli  may  be  repeated  onoa  or  2™P    r'."    „    '^'?«"l?™*"iu.         Jt  notto  bemndidiffloully  i«cnring"*o<>pfaf  "taa 

twieaperweeklOTToooplaofwaaki.^'Anxioiia"  fladtfie /■»*«?  Oaf'^fjrtM.  the  weeHrnnmbw,  udoj  15,^pro™Jed  th««  ii  nothiLg  wronf  wiftiy 

hM  no    oanaa  to  AmI  !llarmed,  ai,  althongh  the  gjj*  'V  "^  "tt^  ^  '^^^"'STS*^  'V'na.     i^   dnmh-baU   or  Indian-dnb  eamta, 

diaewe  h«  a  loathaome«iund;S»o.t^ifl^  Thar«iamuehon''Fly-Dr«aring"i^^  SngKgM  implamenta  and  r«»mberiiig  ttatto.    ; 

p««>nialtabletoooolraatlt,an^iteanbaoar^  ?^"  "'f"!!:?''/.!?'-.  ^^i?™*^^^"-  I^p5*to  doaaaStm  Suntaa  a  ttmela  bathBttM 

■ndaffaotlTelT  onred;  but  theremnat  be  adetor.  I  know  il  ontof  print,  bat  I  haw  liBn  artidBa  in  50  minntaa  at  a  at»t«h,  aa  mneolea  ahowld  be  •» 

ninatloototoUow  the  tnttiuDtlona  giten.    Thie  ia  "y'f^  ¥|"?  time  ago.    P*™*!    '«^?«  "•  daed,  not  Utiguad.    Horiumtal  and  nnlial.|> 

theolabMBt:  1oa.otludmelted,i2>ad  wlth2oi.  batter  for  a  b^mnsr  than  a  whole  hhrary  of  booka.  „^tit   go5i,   bat   much  can    fa.  Sone  brOit 

of  flowara  of  aalphnr,  and  2  draohou  of  carbonate  ol  "'^-  nmple  detennination  to  hold  the  head  np  aod^Mf 

notaah  (diMolnd  In  •  little  wara  water)  and  about       [TTllf.]— rirlnr  Onnpowder  under  Water,  a  atraight  baek.    Dm't  rely  on  atraps,  kc 

30  drop*   of   eeaenoa   of   Itmon    (to  diaguiae  the  — Either  the  5o.p.  or  the  lOcp.  wiH  ted-hot  ■  pieoe  Noi.  Dcn- 

nnplaaiant  odour  of  tha  aulphnr).    The  whole  to  of  No.  40  iron  or  pUtinom  win,  and  theee  will  fire       [77494  i—Onra  for  Staoninf  —If  tha  atoaoM 

be^Wrrt«*l_-ha.t^tt.^i;rf_U   mdted    ^d  the  gunpowder.    '^  '       S.  Btmoi™.  u^yU  STn^A,  ii^  SSiuirtrSrSS 

"  "~ i.^^^^fi       r77*I6.]-Pollahin»K»rhlo.-ltiapoliahadin  Op«ai-air  eaeidie.  onyatematicgjiBnaMmalrt* 

i»^„.l  ditferentmodaa.  Jointly  dependent  on  the  nature  of  an  inatmctor)  and  awimmiag  wiU  aU  hoi^  to  ka, 

LnlUn.  the  material  and  ehanetei  of  the  work.    Thaaiticle  tbeheadbaok.    A  gmtt  AmJ  depaode  opm  ha  Ml- 

ajiiTEoa  uooioa.  ^  ^^^  aubjeet  in  HoltivHel'a  Book,  p.  1076-78,  wtant  endaaTOur  toiooknp,  •i>dga(a«t<<a» 

(7740S.]-GI«a-anBlne.— ThapreaaureinagM-  Yd.   HI.,  i>  too  laogthy  to  tranioiibe.     Semal  ungainly   poeition.     Ordinary  round  -  ihouljM 

«n|lna  aylinder  Tarlai  aooording  to  the  amoout  ol  abraan  anbatanoe*  M«  uaed— pumjee-atoaa,  Mnd-  atoopiag  ean  be  beat  eliminated  by  boritantal  tat, 

"         '     "Of  thamii-  atoo^  putty-powdv,    aaiary-powdv,    fto.— nude  aamb>belta,   and   dubi,   a^edaUj   tha  esatdM 

firing  umally  wet,  and   wpUed    with   nbben,  the  remoral  of  intsnded  to  open  the  cheat.    Bswing  alao  aan^ 

lare  inoh ;  but  aoatdiM  made  doriu  the  ouiy  wt  of  the  opera-  bat  anlaaa  an  inatnmtor  be  near  to  aee  th«  M 

.. ,..„    ^ to  thewatar-  tionbdngtheddef obieot.  Eos.  riuoldcnan  eet  waU  bat*,  the  paralldbanMl 

taoket ;  the  mean  preamn  being  about  701b.    Tht       rT-iiBi    ii.ii.hi--  »..»!.     -n..  ^j.^  i  tha  horae  would  be  wor»  than  uaeleaa. 

'atroDgeetreaaonf(£^haTiDg  a  &roko  a  good  ded  -1  ^liyj^S^SS-,  ^^f  ™n.^^  .  iUemmt. 

ia.^JS  4kk*.  «i.*  iwiM  J.  i^..*....  .-..  IK-  i-hh-Vmi.  nr*t  raobed  with  another  pLeoe  01  marble  or  atone, 

SZto^  2i^S^^  ™tJ^5,i^^  "^8  «"*  aritt  or  riTec  Wd  and  flnidung  off  wiS       [77125.] -Lad-noho  Cell.- Yea,  tb.  oiban  b 

^lindw  the  aqrfaoeaxpoaed  la  greater  than  m  fte  ,hi£„nd— bothwftbwater.    ItiathenKStted  for  peie^rr  to  rednca  the  redrtanoe  of  the  inangiaw 

E^r^HSlSS  ^^^t:^A:^^^Js'^:^^  i^^^'^^r^s^^-:^^ 

^S&S^J^-^^iXIZ  ZI^'^J^-^^^^S:^  u..di«teado.thenitric.ddin.^-.^ 

2S?I?^?a5^i«teS5;^"?1n'SrhS:  W*»."dw.4..,  apSTwithaplCTdoth.  [77*25.1 -L.d»noh.  Odl.-A  d.nrtli.*> 

^^I£d3d  ImI?  thSrJhTSttirTKi  tST^S  i?^r^  !»«>.-«.  1i«  appe«edfreq«mtly  thili™'.  djeen.^  a.  to  the  "'"^^•t 

azpandon  (i.e..  time),  WH  glnn  tha  vma,  there-  ■>>  70«i  imuea.                                         W.  T.  A.  pxjde  of  aaai^anaaa.    Now  a  quanat   arin  rf  Ot 

lore  it  muit  be  that  tha  targe-bora  cjUnda  hae  [77117-1  —  Nawtoninn     Telaaoopa.  —  Tboa.  ooke ia of  any  uae.    lam  abaidOe  buluipIj  Mtt 

ndlalad  or  given  more  heat  to  the  watei~jaeket.  Honiaou laUboiuing  under  a  miatake,  aa  hia  quae-  line  rod  will  next  be  doubted.    Ila  aaa JbId )HM 

Thaiafora,  amoe  tha  eurfaee  of  aipoeun  has  beoi  tiona  aeem   mora  aCT^oM*  to  the  Oragoriaa  cc  anaxtandad  enrfaoe  on  whidk  the  bydlcigM  m 

greater  in  one  and  the  time  of  aipomra  the  nme,  riwuftleiiijiii    talaaeope   than  to  tha  Xewtwiiu;  form  and  ba  acted  upon  by  the  depolaiWvM* 

iWtha  one  with  the  greateat  eurfaee  moit  hare  beeaaaa  then  it  no  hcla  in  the  eeotnol  tha  large  oxide  of  iiiaiigaiiaaw                                 A.  K.  B. 

loat  mora  haat  to  tha  water- jacket  than  tha  otlua.  ^Mculum,  and  the  anudl  one  ia  oral  and  flat.    Tha  rm2S  1— Iiaclnnohe  OelL— Ya-  tte  mMMi 

ne  Moal  amount  kat  to  watar-jaokat  ia  about  SO  ndiu  of   tha    targe   neenhun  it  twite  tW  focal  af  ovhed  arboa  ■  nee^ur     It  acta  aaiii» 

pttomL                                           a*s-Es<H«.  lttgai,>i>ditaaa^yaWtl3timea  thediyaAt,  a,^^,  of   eiactridty,   aad  T&tnnlly  ocMwti  fc 

[77411.]-Bl«ok  Spot..- To  iU.   Bonwnt.-  ri^"'-'!^^  T?^  "^^i  ^!2?i  "*  ""-^  whole  mVa^^Siint  the  ™n   into  a^  lug 

Blaok  q»ta  on  deteloping  may  be  eanaed  by  holta  ^^.  I^J?!!..^^.w°!^ JT^^  ^-"^.L  «"*<»  I**^  *»*  "~*^  di-i-idring  the  iimA 

In  lUdelkd^ttingUttirpS^dh^of  light:  by  imparl-  !"??*?_* "^y^JT. .?"  "y"?."*  ">*  fa™,**"  i^itaoea.    Cubic  nttn  >a  the  ooamoo  name  ftf 

tiet  baring  aetUad  od  the  platea  whilat  .tored  or  lm»  ■""»  w»d  »«»«*  them  to  tfaaeppiaea.    On-  .jtotaofaoda.    It  cut  be  uaad  aa  a  teol^l 

sacked;    or.  laiUy,  bv  djating  impnritis  in  the  )p™"*M"°°P'«">Ta»T  wldommadenow.  Afaw  ^j,^  ,rith  aolphuris  add,    wh™  nitno  mU  t 

Kro.  aolutiou.     Ay  irttdeeUTthe  ■■E.H."  wera  '^^^^SS^^^^.^^^^^^-i^^  ^J^.  **  wolTad.                                              S.  BoiwW. 

notflniAdI,  but  lAl  be  oo*i«u.d  *«^JL£^  *"  STS^  ftS^tSSSnSitfli/lSS^  ^  "  i7T426J-Clockmakin».-l.  reply  to  W.  F. 

poadUy  And  tune.                              ^.  Bonoxx.  *£S3i^  ^•^wi^iS  B^^!^  ILD.  TaVte,  I'^aTSTSS'to  aaJT^wiag  >d 

[n«X]-»lenoh    PollahIn».-r.e   white   or  ,_,« ,     .      , .  JIITT    ^^^  TIL.  deir^ioa  of  Oe  eoB«tric  dwl   aa  aarlr  * 

tl^MpeiUtFreDchpoh.h;toatopiang.  orebrea-  [..■«a).}--Am  IJtftto.-YoT  JynaM«>  will  h»d  poafSTbut  mnai  bag Ua  ladolgtMe  tor  a^<Uf 

;^Stodi.a«oirS;S.poo«^Sh7litU-a-b«  ESS£a.S5i32lJ?^ikfX:f?Z'2iSS[  Sri^o«e.r-.3W-ll^F»%;i?. 

niiB  to  harden   it,   and  add  ooloar  to  matA;  "fS™!!:""  "~.'^*™"  **?*',•"  ^e?*™  foe  (ime  at  praant.                                      i  H. 

S^t^.SS?l£'3  s^L-^iSs^Sv^o^:  ££2;-r^jrth.-idr:3J^'g 

■mg,  yea  m^  —  poeilaieil  pomwelmaro  man  *^  xwi>w>  __     u  ■   *  c  ••  ^^^  k  twi-fc  it  a_  tak 

oUfitalealiBo:ikaka.btlIaa-t  M  yoa  poliak.  [7TtiO.}-.&ic  UAt*.-For  intmal  Idling,  I^^ifaaT.  ft  ^te  «•  m^^  wH 

nit  win  in  ap   tha  grain.     Flaat«  ■  bail  far  avnnl  l.dJOcp.  lamfa  an  pefOrabk  ton  Urn  SSJ?^ifal  ^iThJ  U  flMTttowMt 

eeem^tHMdwuod.                         T.J.Lxm.  Mmbar  of  men   nowerf.1    S^    A  "Bmdti.-  ^^^MwHT^ Smm^ZkTStd 

[77*14  .}-«.«■«  I»«kl.Knkl»c.-"/ifciM  M "«"  Br«h " lamp  worfd  paobakiy  aaft,  hoi  Sa^utocttdi^J«»a.                                   7X 

feiS^ail^'^  sa-i-'^is^i.-'.s?^-'^  ^^j^S^s-ts-w-siS 

c«.                                                      T.J.LKSST.  ^^    a.C  Boiix.  cmdl^  it  ■  «*  a layrtnlaaBMe.    DjJ 

[77*!*.]— FiahlnyTackleXAkiBX.— "Yooag        — , ,„  ,      ,  _    , .  ,  ^-       -„  not  am^M  kaew  tha*  *iew  ia  IheendiJ^; 

Aagte"  wiU  tai  many  aaelnl  hinta  ob  dy  aa»l  . /'.:*-7':J~^°**'^'TT^^  I-mpo. -Tiii  wiD  ,  ,J^  ^a  Gwm»M  <™k  eaidbd -ilk  ^rf 

HJW-HrHe-efcngm.ihilling  book  »hliihad  ^j!?? ^^  '.rS?*  ??  "*  .'fP'"™'"'*  »  •**f^^  with  BHar.  te.    Ttaa  Mad  to  be  wcna  caV: 

bv  Hint  aadi.\v.«ntitlad  "  An^W."    TMaara  ?!^?T^?''  "^-  "•"■*«»=■■  "^  »  PT~  *<^-t*^  ktuam  ^  Jne^t  Paik,  whaaollca^al- 

i.'s-^i:7SF£ir?-«E3'-L&5.Ec.  nss^rsiZEi'st^ui'cssEj  ^^;-*.-w-«.-Tw--i-™— 

ir;41l.}-FtAiv-1lMkto  M>U>s.-TW.iAi>.4ta.M>  to  W^!AM,Bdtfe.titnq^   d.Mn£^to>MMl  k«HL*".3«r*»a»M 
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SHALL   WE    ETJBB   HA7S   A 

"  THOUGHT-MACHIHE  "  ? 

WHEN  intelligent,  iiaagination  acooui' 
pwiiea  scientific  leseaTch,  ve  maj 
'expect  Knowledee  to  advance  by  leaps  and 
Inands.  Yet  tne  one  is  of  little  use  without 
-Qie  other.  If,  however,  speculation  be  based 
upon  veil- ascertained  facta,  then  we  maj 
get  a  glimpee  of  the  wild  £eld  of  beauty 
vhioh  those  who  come  aHm  ns  will  most 
«amiredl7  explore,  and  we  may  gain  a  little 
innght  regarding  the  discoveries  which  will 
be  made  by  them  in  the  distant  future. 

Prof.  Edwin  J.  Houston,  the  well-known 
exponent  of  eleotiioal  science  in  America, 
IkM  been  indulging  in  what  he  calls  aome 
zather  wild  speculations  concerning  the 
phenomena  of  thought.  They  are  certainly 
zemaikable  speoolations ;  but  they  are  baaed 
upon  proper  soientifio  analogies,  and  henoe 
must  oe  taken  seriously.  Starting  with  the 
ainunption  that  thought,  whatever  may  bs 
iti  exact  mode  of  action,  is  aoeompanied  by 
moleoolar  vibrationa  of  the  grey  matter  of 
that  part  ol  the  brain  whioh  physiologists 
oall  ue  oerebrum,  he  proposes  the  following 
'beoTT  to  Bcoount  for  mesmerism,  thought- 
teuutennoe,  hypnotism,  and  other  similar 


is  them.  Saoh  sympathetically 
.ons  can  be  produced  in  a  fork 


The  existence  of  the  universal  ether  is  now 
gomally  aooept«d  in  scientific  circles.  This 
«thsr  psssee  through  even  the  densest 
matter,  as  well  as  surrounding,  it ;  hence 
the  brain  molecules  that  ore  a8e:tnied  to  be 


is  aa  elastic,  easily -movable  medium,  . . 
lolloTS  that  Oiooght,  if  attended  b^  vibra- 
tions, must  necessarily  develop  in  this 
tnediom  wave -motions. 

How  may  these'  motioDS  be  produced? 
Tbe  answer  would  certainly  appear  to  be ; 
Both  from  without  and  within,  and  they  are 
attended  in  either  case  by  an  expenditure  of 
energy.  The  waves  are  sent  out  in  all 
■*■ — '"-«  from  the  brain,  possibly  in  greater 
—  '1  greater  amplitude  from  some 
I,  for  example,  those 
lot  so  gross  OS  those 

. .  _ ,  though  they  may  resemble  them 

in  their  mode  of  progression.  These  wave- 
*—- *^a  are  certainly  mutji  shorter 


lit  tiie  brain  openings,  as,  i 
of  the  eyes.  They  are  not 
of  Boiina,  though  they  mi 


moh  thoneht-wavee  be  present  in 
etner  that  fills  all  space,  it  will  be  interesting 
to  inquire  what  phenomena  they  may  be  ez- 
seeted  to  prodnoe.  There  can  be  no  doubt  at 
io  tiieir  general  nature :  they  would  presum- 
•Uy  pnrtab  either  of  the  nature  ol 
tauwrerae  or  torsional  vibrations,  (or  the 
eoamumeat  character  of  the  vibrations  which 
oooar  in  the  universal  ether  ore  those  whioh 
an  now  genaially  reoogoised  as  transmitting 
the  phe^mena  of  heat,  light,  electric,  or 
aagnetic  ladiations,  which  are  of  the  trans- 
Varw  at  torsional  character. 

The  poBsibility  of  transferring  thought- 
wares  fram  an  active  brain  to  a  passive  or 
iMMptive  brain  ia  explained  by  Prof.  Houston 
Igrtbe  atmple  aotion  of  what  is  known  ' 
nianaa  as  sympathetio  vibration.  For  c 
axaatple,  take  tAe  oase  of  a  tuning-lork  that 
ii  imding  off  its  waves  across  the  space 
iriiieh  ■eiMratee  it  from  a  second  tuning-fork 
not  aa  yet  in  motion,  but  tuned  so  as  to  be 
aUa  to  vibrate  in  exact  unison  with  it.  As 
is  well  known,  the  exact  correspondence  be- 
tvean  the  period  of  the  action,  or  the  traus- 
mttting  tork  and  the  passive  or  the  receptive 
iatk,  ia  aooh  that  the  vibrations  of  one  f  otk  are 
mdaally  taken  up  by  the  other  fork,  so 
wat  the  enern  of  motion  of  the  one  is  trans- 
fenad  aoroM  iba  space  existmg  between  Uiem 
by  maaoa  of  wavoa  or  pulaea  set  up  in  the  air 
TBL.  XiTi^Vo.  I«S1. 


which  surrounds 

excited  vibrations 

situated  at  a  Donaiderabte  distanoe  from  the 

exciting  fork. 

Or,  to  take  the  still  more  interesting 
of  what  Herte  calls  electric  resonance,  . 
now  generally  recognised  by  electricians  that 
a  conductor,  which  ia  the  seat  of  anoBcillatinf 
discharge,  is  sending  into  the  space  arouac 
it  eleotnc  waves  or  oscillations  whioh  travel 
with  the  velocity  of  light,  and  which  are,  in 
fact  exactly  of  the  samenature  as  li^ht  itself. 
If  these  electric  waves  meet  a  circuit  so 
tuned  as  regards  the  period  ol  oscillation 
of  the  circuit  in  which  they  originally 
occurred,  as  to  be  in  consonance  with  them, 
electric  oscillations  will  be  set  up  in  thie 
cirouit  of  exactly  the  same  nature  as  those 
exciting  it. 

In  view  of  these  facts,  which  ore  well 
ascertained,  Prot.  Houston  considers  that  it 
does  not  seem  improbable  that  abrainengaged 
in  intense  thought  should  act  as  s  cen^  for 
thought  radiation,  nor  that  this  radiation, 
proceieding  outwards  in  all  directions,  should 
affect  other  brains  on  which  they  fall,  pro- 
vided that  these  other  brains  are  tuned  to 
vibrate  in  unison  with  them,  and  thus  pro- 
duce in  them  sympathetic  vibrations  result- 
ing in  various  or  similar  thought  nhenomena. 

But  if  this  hypothesis  be  a  wild  one,  what 
will  be  thought  of  the  following  speculations 
concerning  the  reading  of  thoughts !'  If  these 
brain-waves  partake  of  the  nature  of  light, 
then  it  would  seem  among  the  remote  possi- 
bilities of  science,  to  obtiun,  say,  by  means 
of  a  lens,  a  photographic  impression  of  them, 
Bomewhut  after  the  manner  of  the  photo- 
graphic picture.  Such  a  thought -record 
suitably  employed  might  be  able  to  awake  at 
any  subsequent  time  in  the  brain  of  a  person 
submitting  himself  to  its  influences  thoughts 
identical  to  those  recorded.  Just  as  the 
phonograph  can  call  up  sounds  that  were 
made  perhaps  years  previously  if  the  proper 
operation  be  gone  through. 

Will  such  a  thought- machine  be  ever  con- 
structed ?  Who  shall  say  ?  It  looks  impos- 
sible now  in  the  light  of  our  present  imper- 
fect knowledge;  but  so  did  the  telegraph, 
the  steam-engine,  and  the  telephone  once. 
There  is  little  likelihood  that  Bucn  a  remark- 
able result  will  ever  be  realised  in  our  time ; 
but  in  the  foture  nothing  is  unpoaaible. 


THB   FROCBSSflS   OF    PHOTO- 
GRAPHY." 

THE  first  tentative  processes  in  an  ___ 
which  we  now  call  oy  the  generic  name 
Photography  may  be  said  to  date  from  the 
commencement  of  the  present  century ;  but 
the  majority  of  those  who  will  read  these 
lines  are  old  enough  to  remember  the  general 
introduction  of  the  art  and  of  the  various 
processes  which  have  brought  it  to  its  present 
degree  of  perfection.  Daguerre  himself 
called  the  art  "  photogenic  drawing,"  but  it 
became  known  as  Diguerreotypy,  and  the 
modern  or  practical  history  of  the  develop- 
ment of  the  art  is  comprised  within  the  story 
of  the  scientific  progress  of  the  last  fifty  years. 
The  principal  facts  are  so  well  known  that 
Hr.  Brothers  does  not  devote  many  pages  tc 
an  historical  ri-sume  of  the  early  methods, 
but  he  recognises  the  fact  that  modem  pro- 
cesses have  brought  the  art  to  such  a  degree 
of  perfection  that  little  further  progress  cb 
now  be  hoped  for,  except,  perhaps,  in  tl 
direction  to  which  so  many  are  looking- 
photography  in  natural  colours.  Although 
it  was  obvious  in  the  early  days  of  photo- 
graphy that  a  very  wide  field  for  research  ir 
chemical  technology  had  been  opened,  it  ii 
only  within  a  comparatively  recent  time  that 
a  systematic  investigation  ol  the  chemistry 
of  the  art  has  been  pursued ;  but  since  Hunt, 
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Abney,  Carey  I^ea,  Yogel,  and  others  have 
devoted  themselves  to  tliis  branch  of  re- 
search considerable  progress  has  been  made, 
and  it  may  be  that  the  lines  laid  down  and 
worked  upon  by  Mr.  P.  E.  Ives  will  ulti- 
mately lead  to  another  great  step  in  advance. 
The  coemistry  of  photography  is  given  with 
sufficient  detail  by  Mr.  Brothers,  who  recom- 
mends the  student  desirous  of  further  in- 
formation to  Ueldola's  standard  textbook 
of  that  branch  of  the  art.  A  chapter 
on  the  Optics  of  Photography,  and  anoUier 
on  Light  in  Photography,  the  latter  in- 
cluding an  account  of  the  electric  and  other 
artificial  illumiLants,  complete  Part  I.,  and 
prepare  the  way  for  what  is  the  rniton  iTStre 
of  uie  work— VIZ.,  descriptions  of  the  modem 
processes  which  cannot  oe  found  elsewhere 
— at  all  events,  in  so  convenient  and  com- 
plete a  form.  Besides  those  processes  which 
can  be  more  strictly  described  as  modem — 
those  based  on  the  gelatine -bromide  method 
—Mr.  Brothers  has  devoted  special  attention 
to  those  older  methods  which  ore  in  danger 
of  being  neglected  in  consequence  of  the 
facilities  offered  by  the  more  recently  intro- 
duced processes.  For  some  purposes  the 
latter  do  not  give  results  equal  to  those 
obtained  with  the  old  ones,  and,  indeed,  for 
certain  work— e.g.,  photo -lithography— they 
are  practically  useless.  During  the  haU- 
centurj  which  has  elapsed  since  what  may  be 
termed  thereat  "discovery"  of  photography, 
a  great  many  prooeses  have  been  introduced, 
some  of  them  varying  but  little  more  than  in 
name  from  others.  The  Daguoreotype, 
except  for  its  own  special  purpoee,  was  of 
litUe  use,  and  just  as  the  collodton  negative 
drove  out  Talbot's  paper  process,  so  the  con- 
venience  of  the  gelatine  dry  plates,  especially 
for  outdoor  work,  caused  collodion  to  be 
mora  and  more  neglected^a  neglect  which 
will  increase  as  "films"  are  perfected,  and 
the  peripatetic  photographer  is  relieved  of 
the  weigut  of  gloss.  It  is  impossible  within 
a  moderate  space  to  give  full  details  of  all 
the  processes  which  have  been  honoured  with 
a  specific  name,  and  in  some  cases  Mr. 
Brothers  does  little  more  than  give  the 
name,  with  an  indication  ot  the  nature 
of  the  special  features  ot  the  method ;  but 
all  the  more  useful  processes  aro  described 
with  ample  detail,  and,  what  is  better, 
with  specimens  of  the  work  produced  by 
them  in  the  studios  of  those  responsible 
for  their  introduction.  Thus,  to  commence 
at  the  beginning  (Mr.  Brothers  arranges  the 
processes  alphabetically],  we  find  a  short 
but  sufficient  description  of  the  alabastrine 
process,  followed  by  a  longer  account  of  the 
albumen  process,  and  so  with  such  methods 
as  the  autotype,  the  bitumen,  and  the 
bromide  printing  process.  Collodion  pellicle 
and  collotype  (the  latter  having  a  number  of 
synonyms)  are  treated  as  fully  as  need  be 
for  the  purposes  of  the  student,  and  the 
collotype,  which  is  perhaps  the  best  of  the 
photo -mechanical  processes,  is  illustrated  by 
a  picture  ot  Cooknam  Lock,  crowded  with 
boats,  the  work  of  Waterlow  and  Sons,  The 
process  is  also  illustrated  by  tho  same  firm 
in  a  modified  or  developed  form  known  as 
chromotype,  whioh  gives  a  direct  reproduction 
of  a  water-colour  drawing,  the  process  being 
similar  to  colour-printing  by  lithography. 
The  Meisenbacb  process,  which  is  the  ongm 
of  all  those  in  which  blocks  are  pro- 
duced for  working  with  ordinary  type  by 
breaking  up  the  haU-tones  by  means 
ot  "  line  screens, "  is  illustrated  by  a 
specimen  of  the  company's  improved  oto- 
cesa.  Ciref  uUy  printed  on  good  paper,  they 
are  excellent  specimens  of  pnoto- engraving, 
and  are  very  extensively  used  for  illustrating 
periodicals.  Orthochromatic  photography, 
apparently  the  most  promising  branon  of 
research  looking  towaids  the  production  ot 
photographs  in  colours,  will  probably  be 
taken  up  extensively,  for  Mr.  Brothers  says : 
—"  When  the  time  arrives  thsAtbaixAJosv- 
tionin^ri>w.\&t«aDs^^,'*.  -^^Si. -^-s^iiii-^^^ 
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Bay,  and  ia  the  east  at  the  north  end 
wn  Bay.  They  appear  alio  at  Hastinfi^B, 
tnd  inland  to  Tonbridgre  Wells.  The 
olay  lies,  in  Kent  and  Snnex,  between 
h  and  North  Downs,  whioh  are  twe 
ffs  of  chalk.  From  west  to  east,  the 
ay  rnns  from  Petersfield,  twenty  miles 
It  of  Portsmouth,  to  Dangeness,  a  tract 
ome  eighty  miles  long  by  twenty-five 
The  lower  greensand  appears  in  the 
the  Isle  of  Wight,  and  on  the  main 
Bars  some  three  miles  east  of  Frome  in 
shire.  Thence  it  runs  to  Devizes  in 
I,  and  northwards  to  Faringdon.  Be- 
ir  south  of  Abingdon  in  Berkshire,  it 
miles  to  the  eastward,  again  reappear- 
Oreat  Haseley  and  Thame.  It  is 
r  well  seen  at  Leighton  Bnnard,  and 
%j  to  the  north-east  of  that  to  m%ke  its 
:hem  reappearance  in  Iiincolnshire  on 
ires  of  the  Walh.  Looking  at  the 
1  from  west  to  east,'it  may  be  said  to 
id  the  Wealden  clay.  The  gaolt  has 
I  sama  distribntion  as  the  lower  green- 
tie  upper  greensand,  however,  is  more 
L  It  occurs  in  Devonshire  and 
shire,  notably  at  Blaokdown  and  War- 
ear  Oambridge,  and  at  Hunstanton  in 

stribution  of  the  chalk  is  so  easy  of 
on — there  is  no  other  rook  so  easy  of 
on  —  that  the  most  non-gsologioal 
tias  some  general  idea  of  it.  ItR  moat 
^  appearance  is  in  the  Isle  of  Wight, 
Muid  of  chalk  runs  across  from  Alum 
he  west  coa^t  to  Oalver  Cliff  on  the 
similar  band  runs  across  the  Isle  of 

from  Kimmeridge  Bay  to  Swanage. 
he  chalk  begins  at  Beaminster  in 
ire,  five  miles  south-west  of  Crewkerne, 
nds,  with  little  interruption,  thence 
B  to  Besichy  Head  and  the  North  Fore- 
'.  with  a  dive  under  the  London  clay  of 
lary  period  extends  as  far  north  as 

six  and  a  half  miles  north-west  of 
iOtt.  It  makes,  as  I  have  said,  the 
wns  and  the  North  downs.  These  both 
twards  from  Salisbury  Plain,  itself  a 
irmation.  The  South  downs  run  to 
lead ;  the  North  downs  through  Farn- 
lildford,  snd  Beigate  to  Dover  and 
he  wolds  of  Yorkshire  represent  in  the 
e  chalk  downs  of  Sussex  and  Kent. 
es.  The  Oretaceous  system  is  not  re- 
l  in  Wales. 

itland.  The  system  is  but  poorly  re- 
l  in  Scotland.  There  is  a  fragment  of 
west  coast  of  the  Isle  of  MuU,  south 
Na  Keal,  and  in  a  corresponding  patch 
rest  coast  of  Argyle,  near  Looh  Aline. 
I  some  fragments  of  it  in  the  Western 
kud  near  Peterhead  and  Aberdeen, 
land.  In  this  country  also  tJie  Cre- 
fstem  is  very  deficient,  onlyappear- 
onty  Antrim  between  Belfast  and  the 
autewaj. 

I  Continent.  Immensely  developed, 
fyWith  intennptioos  here  and  there, 
088  Europe  from  Antrim  to  the  Ural 
18.  There  are,  however,  two  distinct 
>nihem  and  a  northern.  The  southern 
lirongh  the  north  of  France,  central 
id  aoutham  France,  through  the  Alps 
MMin  of  the  Mediterranean,  far  into 

tells  of  a  probably  open  sea.  The 
surea  embraces  the  British  Cretaceous 
the  lowlands  of  Central  Europe  as  far 
ia  and  SUesia,  and  extends  round  the 

to  the  basin  of  the  Seine.    This  re- 
ihore  depoaits  and  shallow  seas. 
I  the  Cretaoeons  system  more  in  detail 
the  different  European  countries,  we 

the  west  ooast  of  Portugal,  in  Spain 
st  of  the  central  table-land — ^i.e.,  in 
mnd  Axagon  ;  flanking  the  Pyrenees, 
lins  of  the  Oaronne,  the  Bhune,  the 

Seine  fn  France ;  as  far  as  Belgium 
led,  only  along  the  river  Mouse,  at 
ihi%  Maaatrioht ;  in  Sidlv ;  along  the 
tM  Apenninei ;  along  the  north  and 


south  borders  of  the  Alps,  from  Mount  Salcve 
to  Vienna  ;  in  Germany  at  Qaedlinbnrg,  north 
of  the  H%rtz,  Laneburg  in  Hanover,  in  Meck- 
lenburg, Pomerania,  and  the  Isle  of  Heligoland 
and  Bugen  ;  in  the  south  of  Scandinavia  ;  still 
more  to  the  east,  in  Saxony  ;  in  Bohemia  and 
Moravia,  in  Austria  ;  finally  to  the  south  and 
east  from  the  eastern  shore  of  the  Adriatic, 
through  Istria,  Dalmatia,  Greeoa,  and  Bulgaria 
to  the  southern  shores  of  the  Black  Sea,  and 
from  Poland  through  Lemberg  in  Gallicia  to 
Podolia. 

(ii.)  Asia.  Largely  developed  in  Persia, 
and  to  some  extent  in  the  Indian  Peninsula, 
notably  at  Triohinopoly  and  Pondioherry, 
further  north  in  the  Deooan,  and  in  some 
parts  of  the  Himalayas. 

(iii.)  Afrioa.  Traces  of  the  Cretaceous  system 
occur  in  the  north  of  Africa,  opposite  the 
Earopean  developments,  and  also  in  the  south- 
east at  Natal.  Possibly  the  Cretaceous  rocks 
of  Natal  were  at  one  time  continuous  with 
those  of  India. 

(iv.)  a.  Amsrioa.  North.  In  California, 
U&ah,  Colorado,  Wyoming,  Texas  ;  Alabama, 
Georgia,  Tennessee,  to  the  Ohio  river  ;  slightly 
developed  from  South  Carolina  to  New  Jersey. 
Outside  the  States  in  Vancouver's  Island,  Qaeen 
Charlotte's  Island,  in  the  prairies  of  British 
America  that  lie  between  the  Eooky  Mountains 
and  Manitoba  ;  at  the  mouth  of  the  Mackenzie 
river,  and  in  the  north  of  Greenland. 

(6)  South.  At  T^rra  del  Faego,  in  the  Andes, 
and  in  Cjlumbii. 

(v.)  Australasia.  At  Canterbury  in  New 
Zealand,  and  at  Queensland. 
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IMXJ3T  now  go  on  to  consider  that  section 
of  fitting  which  has  to  do  with  the  lifting 
and  hauling  about  of  heavy  work  while  in 
course  of  erection  in  the  shop  and  in  the  yard. 
There  is  a  great  deal  more  involved  *  in  this 
than  appears  at  first  sight,  and  a  man  who  is 
skilful  in  slinging  and  hoisting,  securely  and 
with  rapidity,  and  in  tying  ropes,  wiU  get 
through  his  work  much  more  qniokly  than  one 
who  is  deficient  in  that  kind  of  skill.  Espe- 
cially is  this  the  case  in  out-of-door  work. 
Though  in  the  shops  there  are  usually  ample 
appliances  for  lifting,  such  is  not  the  case  in 
places  where  work  has  to  be  finally  erected. 

First,  of  slinging  in  general.  Bopes  and 
chains  are  used  for  the  purpose,  some  men 
preferring  one,  some  the  other.  There  is  no 
doubt  that,  as  a  rule,  ropes  are  preferable  to 
chains.  The  latter  are  apt  to  become  crystal- 
lised, and  to  develop  incipient  fractures  by  the 
stress  of  constant  service,  and  to  break  with- 
out giving  warning ;  but  a  rope  will  show 
signs  of  yielding  iMfore  fracture.  Besides,  a 
rope  ifi  more  elastic  than  a  chain,  and  laps 
round  the  work  better. 

The  sizos  of  sling  ropes  and  chains  vary,  of 
oonrse,  acoording  to  the  bulk  of  the  work  which 
has  to  be  lifted.  In  a  well  equipped  shop  there 
will  be  all  sizes  kept,  and  the  workman  soon 
knows  just  what  size  to  use  for  any  given  load, 
taking  care  always  to  have  plenty  of  margin  of 
strength. 

A  word  or  two  about  ropes  and  chains  in 
general.  The  ropes  used  in  the  shops  are  of 
two  kinds  ;  hempen  ropes,  usually  tarred,  suit- 
able for  exposure  to  wet ;  and  Manilla,  or 
white  ropes,  nn tarred,  used  only  for  indoor 
work.  The  tarred  ropes  should  never  be  stowed 
away  while  wet,  as  that  causes  their  strength 
to  deteriorate.  The  hempen  fibres  from  whioh 
ropes  are  made  are  from  3ft.  to  3}ft.  in  length. 
The  separate  fibres,  when  twisted,  form  a 
"yarn,"  several  yarns  compose  a  *' strand." 
Three  or  more  strands,  when  twisted,  form  a 
•*  rope."  Thus,  a  "  hnwser-laid  rope  "  consists 
of  three  strands  laid  up  *'  right-handed,"  or 
"  with  the  sun."  A  "  shroud-laid  rope  "  consists 
of  four  strands,  laid  up  with  the  sun.  A ''  cable- 
laid  rope  "  consists  of  three  hawser  ropes  laid 
up  "  against  the  sun,"  or  left-handed,  with  a 


small  strand  running  through  the  middle, 
which  is  termed  the  **  heart  of  the  rope.**  The 
twist  of  the  strands  is  imparted  in  an  opposite 
direction  to  that  of  the  yams,  in  order  that 
their  tendencies  to  become  untwisted  shall 
counteract  each  other. 

The  "  bight'*  of  a  rope  is  its  looped  portion. 
The  "  standing  end  **  of  a  tackle  is  that  part 
which  is  fixed,  the  **  running  end  **  is  its  free 
end.  The  *'  fall  **  is  the  lower  portion,  to  whioh 
the  power  is  applied  when  hoisting. 

Sling  chains  vary  in  diameter  from  }iiL 
upwards.  Being  in  constant  use,  they  develop 
crystallisation  in  the  course  of  a  few  months, 
in  which  condition  they  are  very  liable  to 
sudden  fracture.  It  is  the  practice,  therefore, 
to  heat  them  in  a  reverberatory  f umaoe  or  oort 
stove,  or  over  a  wood  fire,  and  allow  them  to 
cool  down  gradually.  Chains  should  also  be 
oiled  to  preserve  them  from  rust,  the  oil  being 
applied  with  a  brush,  the  chain  being  prefer- 
ably heated  for  the  purpose. 

Other  tackle  besides  the  ropes  and  sling 
chains  is  employed  in  the  fitting  shops  and 
yard.  UsuaUy  over  the  benches,  alongside  of 
which  work  is  erected,  light  wall-cranea  are 
fixed.  Theee  cranes  are  of  types  similar  to  that 
placed  over  the  marking-off  table.  Fig.  66, 
VoL  LIV.  p.  235.  Their  power  will  depend 
upon  the  olas)  of  work  usually  done  in  the  shop, 
but  it  would  seldom  exceed  SOcwt.  or  2tonfl. 
Of  course,  these  are  not  cranes  in  the  striotett 
sense,  but  only  swivelling  jibs  for  carzring 
pulley-blocks.  The  jib  is  horizontal,  and  its 
top  edges  form  supports  and  ffuides  for  the 
travelling  carriage,  shown  in  Fig.  66,  p.  235. 
The  hook  depends  from  this  carriage,  and  it  is 
to  this  hook  that  the  pulley-blocks  are  attached. 
The  blocks  are  of  the  difiPerential  type,  hence  a 
load  can  be  left  suspended  in  any  position 
without  risk  of  its  running  down.  Of  oonrse 
lifting  with  pulley-blocks  is  slow  work.  Light 
shafts  and  castings  arc  therefore  frequently 
lifted  by  means  of  a  single  gin-pulley  suspended 
from  the  hook  of  the  travelling  carriage, 
affording  no  gain  of  power,  but  only  a  more 
convenient  method  of  lifting  than  that  which 
can  be  accomplished  by  mere  hand-lifting  and 
clambering  about  the  job. 

For  lifting  weights  which  are  beyond  the 
capacity  of  the  pulley  blocks,  an  overhead 
travelling  crane,  or  overhead  traveller,  is  used 
in  shops.  There  are  several  types  of  these 
travellers,  such  as  the  light  class  which  is 
operated  by  means  of  an  endless  rope  or  small 
chain  from  below,  which  in  turn  operates  the 
gearing  of  the  crab  upon  the  traveller.  This 
is  not  adapted  for  heavy  loads.  There  is  also 
the  hand  traveller,  operated  by  a  man,  or  men, 
upon  the  crab,  which  travels  along  the  gantry, 
which  crab  is  fitted  with  fast  or  slow  gearing 
to  suit  different  loads.  There  is  further  the 
steam  traveller,  the  ac'ion  of  whioh  is  mush 
more  rapid  than  that  of  the  hand-traveller ; 
and  there  is  the  cotton-rope  traveller,  the  beet 
of  all,  and  the  one  without  whioh  no  modem 
shop  can  be  deemed  complete. 

In  outdoor  work  none  of  these  appliances  are 
available.  When  work  is  erected  in  an  engineer's 
yard  there  is  usually  a  Wellington  traveller 
available  for  heavy  work.  This  is  a  travelling 
crane^  with  vertical  framings  running  on  raili 
of  large  span  or  gauge.  A  top  gantry  oarries  a 
jenny  or  block  carriage,  by  which  the  load  is 
lifted  and  traversed,  the  motions  being  worked 
from  gearing  below.  This  is  the  most  useful 
piece  of  hoisting  gear  for  the  yard. 

Away  from  the  yard,  work  is  erected  mostly 
by  means  of  sheer  legs.  The  sheez  poles  are 
arranged  to  suit  the  work.  The  tripod  form  is 
of  little  service,  because  it  does  not  allow  of 
adjustment  over  the  work.  Two  polee,  or  one 
only,  are  most  commonly  used.  If  two  poles 
are  employed  they  are  l&shed  at  the  top,  and  held 
with  guy  ropes  or  chains,  whioh  are  tightened 
with  knots  or  with  pull#y-blooks,  and  securely 
fastened  to  any  attachments  that  happen  to  be 
conveniently  situated.  A  single  pole  is  similarly 
scoured.  The  poles  should  be  well  stepped  into 
the  ground.  By  means  of  the  pulley-blocks 
the  guys  can  be  either  let  out  or  shortened,  in 
order  to  bring  the  tops  of  the  poles  directly  over 
the  work  to  be  hoisted.  The  larger  the  poles, 
the  greater  their  horizontal  range. 

The  hoisting  tackle  employed  with  sheer 
poles  is  of  a  varied  character.  Thus,  for  light 
loads,  a  single  loose  pulley  hooked  to  the  polee 
is  used.  For  loads  of  a  few  hundredweights, 
too  heavy  to  be  lifted  direct,  a  pair  of  ^<^«^ 
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bUoki,  dogle  or  doable,  ftnd  a  rop*  an 
mtOtmAtd  from  th«  polea,  and  thwe  U  than  a 
ntind  lift,  with  same  fain  in  power.  For  loada 
of  a  ton  and  mors,  the  differential  pnllay- 
blooka  are  employed,  aa  in  the  shop*.  For  loadi 
at  eeTeral  tons,  a  ponerCnl  pui  of  blooki, 
wofkedfroni  a  orab  on  the  gronod.aca  emplojed. 
The  Utter  ia  luaaU;  a  hand-crab,  with  alngle 
and  doable  gear,  and  tometimes  with  treble 
gwr.  There  ia  thos  power  gained  at  the  orab 
■ad  on  the  blocks,  and  in  thii  way,  and  with 
poletof  aaffloient  atren^h,  there  i*  no  praoU- 
Mbte  limit  to  the  loada  that  oan  be  lifted  out 
of  doon  with  aheer  polea. 

Other  methoda  ol  hanllngr  are  alao  adopted. 
A.  daniok  oraae^  when  ayallable,  ia  more  naefal 
■ad  qniokar  in  action  than  the  oraba  and  blooka. 
B^  mnana  of  the  lalaing'  and  lowering  of  ita  jib 
a  eonalderabla  horiiontel  range  of  movement 
U  lAtalnable.  Derriok  oranee  an  always  to  be 
iMd  Ml  hire  or  ieoond<hand,  and  Ihey  are 
qnlokly  ereotad,  and  are  aaleabla  when  done 
witii.  Botli  hand  and  ateam  derrioka  are  need. 
For  UfUng  or  lowering-  heavy  atraotoree  bodily 
the  jaoka,  both  aorew  and  hydranlio  are 
■BBplayad.  Work  U  not  only  lifted  and 
Wared,  but  la  alao  traTsraed  along  bodOy  by 
naana  of  jaoke.  Theee  are  the  prinoipu 
vethodi  by  whiah  llffht  and  heavy  work  la 
lifted  into  poatUon  In  diapa  and  yard*.  lahall 
■         '         •    ■   -  *  a  of  allngl 


una  priee,  the  oheapeat  being  the  Tonqain 
ambooa.  The  lega  are  2tb,  3In.  long,  and  the 
nd  which  forma  the  foot  ia  bent  ontwarde 
lightly,  aa  shown  In  Fig.  I,  the  projeotion 
>elng  towards  tha  oomeia  of  the  top,  and  not 
arallel,  the  objeat  of  tha  band  being  chiefly 
0  ktep  the  table  from  tilting.    The  legs  are 


op  maat   not   be   flzed   antll   the   frame  i> 

omplete. 
The  framawlthontthe  topli  shown  In  Fig.5, 
IS  ISin.  long  by  lUn.  wide,  ontaida 
» that  the  talla  Btting  b  ' "^- 


hsre  are  fonr  f,_    —  .. 

nda.  Having  est  the  rails  to  aize,  the  ends 
anat  ba  plaftved  and  gloed,  and  then  taaped 
int  wmidroiuar,  or  thereabonte,  to  &t  on  to 
he  legs.  The  rasps  are  specially  made  for  this 
rark,  the  ordinaiy  baU-ronnd  rasp  being  too 
lat  In  a^meut,  and  can  be  obtained  from  the 
amo  flim  that  mppliet  the  bamboo,  the  pcuea 
anf^g  from  la.  6d,  to  2s.,  aooording  to  site, 
>eing  made  in  lin,,  gin,,  fin.,  and  lln. 

To  Bx  the  i^  to  the  legs,  I  will  give  two 
nethoda :— The  flrst  ia  to  gliu  the  rails  directly 
a  to  the  Ufa,  and  In  addlUon,  inserting  a  Ana 
ong  sorew  tiuroof  h  the  lega  into  the  plog  of 
ihe  rails ;  bnt  auatems  mnat  bear  in  mind  m  ~ 


ABTIBTIG  WORK  IN  BAKBOO.-ni. 

A  Fanoy  Table. 

'  rriHB  third  of  a  aeriea  of  artlales  on  bambo 

X     work  is  presented  here  to  readers  of  thla 

paper,  and  dew  with  a  bamboo  toble  as  ahown 

in  Fig.  1  of  a  pattern  that  la  possibly  familiar 


■aily  bent,  aa  I  have  already  ahown  In  my  fint 
vtitda,  on  a  Fanoy  Shelf  Bnukat ;  bnt,  for  the 
wnsflt  of  those  who  have  aotseen  It,  It  vriU  be 
IS  well  to  repeat  the  inatraotiona. 

There  are  only  a  few  points  In  bamboo  work 
liat  reqairs  maatering  in  order  to  nndertake 
Jiemoat  elaborate  work,  and  the  amatenr  will 
Ind  the  more  he  enters  Into  it,  the  mote 
ntsreatlng  it  beoomss,  ao  that  my  readers 
naat  bear  with  me  if  they  find  ma  gaUty  of 
ontology.  To  retom  to  the  prooeas  of  bending 
ihe  legs,  a  bending-iron,  made  of  Jin,  ronnd 
Jon,  as  shown  in  Fig.  3,  moat  be  flzed  in  the 
3enoh  BO  that  it  projeots  beyond  the  beaoh 
(boat  3In.  In  this  the  end  of  the  leg 
that  ia  tobebentiapat.aad  heat  applied  to  tha 
larface,  either  bv  a  Boasen'a  bomar  attached 
Co  a  pleoe  of  Indiambber  gas-pips,  or  a  tpiii^ 
lamp  If  the  former  Is  not  oonveidant,  thongh 
lihe  prooBss  of  the  latter  is  slower.  The  heat  li 
then  applied  to  tha  part  to  be  bent,  taking  oaie 
act  to  centralise  tha  haat  too  mnoh  to  oaose  the 


1  ba  ronghed  wi^  ^a  laaip  wliera> 
iver  the  glna  Is  to  be  pnt. 

The  Moond  method  la  to  fix  the  rails  to  tha 
egs  by  msana  ot  wooden  dowels,  •■  shown  ia 
?'ig.  4.  Roles  are  drilled  on  the  one  aids  of 
ihe  legs,  and  a  ping  dilvsn  in  and  glnsd, 
saving  part  of  the  plug,  mj  l^la.  to  Sin.  pr» 
eoting,  ahaped  to  lit  Into  the  coRespondinf 
»il,  which  than  is  pushed  en  to  it,  havinr  lint 
pat  plen^  of  glae  on  the  ping.  The  glna  ia 
ill  oassa  mnst  ba  used  freely  and  hot,  and  sbonld 
30  of  tha  beat  qoall^,  and  it  Is  adrisabla  whn 
■,._  . j^  m  y,,  purts  togaUw  • 

"FiglTiJSlgtTett" 


tr 


the  principal  fDmiahlng  hoosBS.  I  think  verj 
few  conld  poaaibly  take  objection  to  a  bsmboa 
table.  It  la  light,  itrong,  and  as  an  oooaalonal 
table  in  a  drawing-room  has  maoh  ia  ita  favonii 
and,  farther,  there  ia  nothing  diffloaU  in  iti 
mannfaetore.  Thetableaadrawnhaaanoblong 
top,  bat  thia  need  not  be  adhered  to  ahonld  i 
sqoaie  or  ootagon  top  be  preferred.  The  lattei 
looks  nnoemmonly  well ;  bat  in  the  event  of  the 
tabla-top  being  uther  aqoare  or  octagon,  the 
frame  mnat  be  made  a^nare,  wharaaa  with  an 
oblong  top  the  frame  la  in  proFortion  to  thi 
ilsa  ol  the  top,  and  aa  a  gnide  for  making  1 
will  give  average  nensorementi,  which  oan  be 
altarel  to  anit  the  taste  of  the  aniatoar.  Take 
tfaetOpSrst:  thla  measareBS4ia.loDg,15in.  wide 
TUa  ia  of  common  wood,  say,  Jin  thiok  ;  rongb 
planed  will  do,  as  it  will  be  oovered,  and  ander- 
neath  two  atrip)  of  wood  Sin.  wide  are  aorewed. 
Thasa  tend  to  strengthen  the  top,  aa  the  widtl 
will  neoeasitate  a  join,  and  tbe  strips  mnsi 
be  ao  &^)d  that  the  legs  oan  be  screwed  U 
the  top  throngh  them.  (3eelig_.2.ahowingnnder 
neaUi  side  of  top  and  position  of  lega.)  Th< 
topmast  now  be  lett  and  tbe  frame  made. 

The  tool  lega  are  of  IJin.  bamboo,  and  i 
mast  be  for  the  amatenr  todeoide  what  kind  o 
bamboo  he  will  ose.  Fifiher  and  Sharps,  of  ITS 
Qnsen  Viotoria-atreet,  E.G.,  iasne  a  liat  of  th< 
■sveral  Unda  of  bamboo,  giving  tbe  length 
and  diameter  with  prices  pet  dcian.  Chocolab 
or  aaottled  oanes  are  the  moat  expensive.  On 
aaae  of  thia  qnallty,  laffioient  to  make  thre 
]«n  oo*t*  ^Oi-  In  1 1>°-  '<  l^fRB  pattern  tortoiae 
■bal/  «aae,  sd ;  tbe  yellow  bamboos  abont  tii 


with  the  hand  at  liberty,  which  forms  a  lever, 
uid  so  by  regnlatiog  the  heat  .with  one  hand, 
uid  bringing  preisnte  to  bear  with  tha  othat 
band,  the  bamboo  will  bend  slowly  to  ita  rS' 
lolled  shape.  When  this  Is  aocompliahed,  and 
withoat  removing  the  prcssnre,  mb  a  wet  rag 
ivet  tha  bend,  which  will  prevent  ita  aprlnging 

with  a  little 
bow  easy  this 
bamboo  the  mote  heat  reqaltad,  and  the  slowei 
the  ptooees  and  with  owefnl  heating  bamboc 
will  bend  to  almost  any  shapa.  The  uga  mnal 
then  be  prapared  for  the  rail*  and  the  top  ;  toi 


T^yi', 


.CXi^^IS 


T>s^ 


the  laltor  the  holee  at  the  top  maat  be  plnggei 
and  glned  secarely,  the  top  being  screwed  oi 
to  them  with  a  long,  Sna  screw  throagh  it  inb 
each  lag.  The  heads  o(  the  aorewa  will  not  b 
noticed,  aa  the  top  is  covered,  as  mentionei 
pnaenuy ;  and  it  may  be  aa  well  toadd  that  th 


the  frame  la  pnt  together ;  the  bottom  r^lsKt 
6in.  from  tha  ground,  and  there  is  a  spaoa  « 
16in.  between  them  and  the  top  nSn.  TUt 
wiU  dedde  the  dlataaoe  of  tbe  latter  from  tbi 
table  top.  Tbeangle-pleoesareof  tin^b^™^  < 
plugged  at  both  ends  aa  daseribed,  and  one  eod 
raaped  oat  to  Bt  Into  the  right  angle  f omad  ^ 
the  rail  and  leg,  the  other  end  bangontoflti  . 
aline  with  tha  tope  of  tha  legs,  and  thayM 
fixed  after  Uie  top  Is  screwed  oa. 

Within  tbe  bottom  rails  Is  a  amell  diaU,i>   ; 
ahown  th  Rgs.  1  and  G.    The  tramewort  ■■  i 
(in.  bamboo ;  the  oentieis  formsd  bom  a  (MJ  1 
of  tin.  wood,  ISIn.  by  Sin.    Thia  Is  oonM  1 
wid  a  pieoeof  straw  matting,  aithsr  pUIa« 
oelonted,  wUch  can  be  booght  tram  U  g  . 
sqnare  yard  horn  tlia  same  flim  that  nppUm  ■*  j 
bamboos.    The  earns  material  is  naed  toaaM 
the  table  top  and  the  braoketa  at  the  andM* 
nirfaca  of  the  wood  being  oorered  witli  ■■ 
glae  and  the  matting  Ud  on  (being  careMIs 
press  ont  any  air-holes),  and  an  edge  tormsi' 
lin.  blaok  cane  split  in  halves,  and  SndwW 
fins  wire  pins,  the  oornars  belag  mitasd. 

In  Fig.  6  the  shelf  is  Btted  Into  ths  fraM- 
work  1^  thin  wire  nails  thnmgb  Ute  odgss,  W 
the  top  and  the  braeketa  are  made  diSemafi 
aal  w^ll  ahow  presently ;  and  with  leferenssts 
Fig.  6,  the  ends  of  the  tramawotk  are  plvn<* 
and  raapad  cat  to  fit  on  to  tiie  iaib,to  wUafcB 
is  glaed,  and  aorewed  or  nailed. 

The  braoketa  on  the  ends  ara  made  n  hA 
when  not  reqolied,  they  ean  ba  foldad  np  ta  * 
line  with  the  legs.    TM  dwlw  M  bwdf  l» 
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ween  the  legs,  and  extend  out  Sin.  A  slot  U 
mt  in  ee€h  leg  from  the  top  down  to  9iD.  below 
he  top  zail,  on  the  inside.  Eaoh  bracket  16 
rang  on  two  pins,  driven  into  the  ende,  leaving 


piojeotlon  of  abont  ^in.,  which  work  in  the 
lota  ;  when  the  bracket  is  in  nee  the  pine  rest 
n  the  bottom  of  the  slot,  and  when  the  bracket 
I  folded  np  the  hinged  end  is  raised,  and  the 
ront  will  fall  down  in  a  line  with  the  legs. 

Fig.  7  flhowB  a  leg  with  the  slot  cat  in  it 
whioh  is  beet  done  with  a  fine-tooth  tenon 
aw),  and  the  bracket  with  the  pins.    A  2in. 


H 


A  Daishto  the  Pole .  O 


^7 


^7 


wir3  nail,  driven  in  abont  an  inch  and  then 
filing  off  the  head,  aniwers  the  purpose. 

Fig.  8  shows  the  stays  for  brackets,  two  for 
«oh,  and  are  made  of  iin.  ronnd  cane  with  a 
mew-eye  in  each  end.  The  ring  should  be 
liightly  opened  to  hook  on  to  the  oorresponding 
ejes  screwed  into  the  legs  and  the  front  of  the 
jacket,  Having  accomplished  so  much,  and 
muning  the  top  has  been  screwed  to  the 
kft,  the  only  thing  remaining  to  be  done  is  to 
wnt  the  top  and  the  brackets  with  the  mat- 
ting. Thifl  should  be  just  large  enough  to 
torer  the  top  and  the  edges  of  thettable-top, 
and  having  glued  it  on,  a  beading  of  the  black 
0ine  is  fizedon  at  the  extreme  edge  of  the  top, 
and  on  the  edges  themselves  is  fixed  |in. 
iamboo,  which  in  this  instance  is  sawn  in 
bilves  lengthways,  and  nailed  to  the  edges  of 


ttt  woody  the  oomers  being  mitied.  The  same 
ap^iea  to  the  two  brackets,  with  this  excep- 
■nn  that  the  top  and  bottom  should  be  covered 
wiXk  the  naftUnff ,  as  when  the  bracket  is  hung 
fKtteallj  both  ddee  are  seen,  and  iin.  bamboo 
ii  wed  far  the  edm  instead  of  fin. 

Ui  will  oomplete  the  bamboo  table,  and  I 
rat  aj  dasonption  will  be  dear  to  the 
Mliiix.  Any  mrpliu  glue  must  be  cleaned 
A  and  the  table  rubbed  over  with  French 
mrii,  whkh  hringa  out  the  natural  polish  of 
m  bamboo,  Dosrt  forget  that  good  results 
■•paid  a  good  deal  upon  good  joints,  and  as 
mA  eeotkm  of  the  work  Ii  put  together  it 
■ould  be  clamped  up  with  stout  twine,  which 
b  eerily  tightened  by  twisting  a  short  stick 

I*  it  S.  Walter  Hewoomb. 


i  disoovery  d  lead  has  been  made  on 

MdonHllLfaithe  higher  reaches  of 

Thovrfnbstfdtobe  a  oootiniution  of 

id  and  fBodoettve  Green  Horth  yield, 

hoe  ki^  besn  vwy  profitable.    The 

^  is  mghm  moM  eovir,  or  weight,  as  it 

tte  an  la  a  aottthiriy  direction. 


CHAPTEB  I.— Gbeult  Tvsbjlrltiovs. 

"  rpHAT*S  the  greatest-lookiog  thing  I  ever  saw 
X     in  my  life !  "    The  speaker  stood  with  his 
hands  in  his  pockets  surveying  a  huge  object  that 
certainly  was  extraordinary. 

Imagme  a  Brobdingnagian  cigar  a  hundred  and 
seventy-five  feet  long,  and  with  a  diameter  of 
forty  feet,  oonstmcted  entirely  of  the  light,  tensile 
metal  alumininm.  This  revolutionary  metal  can 
be  rolled  so  thin  that  this  whole  stmotnre  will 
weigh  only  one  ton.  Fill  this  dgar  with  hydrogen 
gas,  and  unless  it  is  moored  to  the  earth  it  will  rise, 
for  it  will  then  weigh  four  thousand  pounds  lees 
than  nothing.  Supposiog,  further,  that  this  tre- 
mendous aenal  fish  be  provided  with  a  dorsal  fin 
fifteen*  feet  high,  which  shall  end  in  a  vertical 
rudder  at  the  stem.  Add  to  this  ethereal  narwhal 
horizontal  fins  of  forty  feet  breadth  upon  eaoh  side, 
ending  in  a  movable  horizontal  rudder  at  the  stem. 
Add  a  propeller  in  front,  the  diameter  of  whose 
blades  is  slightly  in  excess  of  the  diameter  of  the 
body  of  the  vessel,  whose  blades  will  receive  the  air 
all  along  the  forward  edge,  and  discharge  it  over 
the  outer  edge.  Revolve  this  propeller  at  a  high 
rate,  and  the  ship  will  enter  the  vacuum  thus 
partially  formed.  But  the  vessel  must  rise. 
Attach  to  an  elev&tor  a  large  fan  of  four 
bludes,  revolve  it  swiftly  enough,  and  the  ele- 
vator will  ascend.  Flying[  tops  have  been 
made  on  this  andent  prindple.  In  the  broad 
horizontal  fins  place  four  such  horizontal  pro- 
pellers, two  on  each  dde,  well  forward  and  well 
back,  and  we  get  plenty  of  rising  force.  When 
the  ship  readies  the  desired  height,  the  power  is 
disconnected  from  these  auxiliary  profilers  to 
the  great  propeller  in  front,  and  a  moderate  speed, 
if  only  ten  miles  an  hour,  will  suffice  to  sustain  at 
a  given  altitude  a  large  weight  upon  the  lateral 
fins.  Below  this  huse  dgar,  with  its  propeliers, 
fins,  its  horizontal  and  verticad  rudders,  imagine  a 
car,  very  much  like  a  Pullman  oar  in  diape.  In 
this  car  are  stationed  the  electrical  ensines  and 
batteries,  and  there  is  ample  room  besioes  for  ten 
passengers.  This  car,  attached  riaidly  to  the 
upper  part  of  the  ship,  forms  its  solid  base.  It  has 
six  legs,  in  place  of  wheels,  upon  which  tiie  whole 
car,  wdghinff,  battery,  machinery,  and  everything 
complete,  only  14,000lb.,  may  rest.  This  means 
that  the  air-smp,  ready  for  the  trip,  wdghed  only 
five  tons ;  the  reader  remembering  that  the  huge 
aluminium  cylinder,  charged  with  hydrogen, 
weighed  two  tons  less  than  nothins.  It  can  now 
lift  and  oarty  in  the  car  a  dead  weight  of  nearly 
100,0001b.,  on  the  principle  that  a  small  parachute 
can  sustain  the  wdght  of  a  very  heavy  man.  The 
faster  the  ship  ^pee,  the  less  sustaining  tendon 
comes  upon  the  side  horizontal  fins.  At  a  speed  of 
200  miles  an  hour  they  are  not  needed  at  all.  The 
frdght  which  sudi  an  air-ship  can  carry  is  only 
proportional  to  the  lifting  power  of  the  horizontal 
propellers,  and  to  the  power  of  the  propdUng  fan 
in  front.  Construct  on  this  prindple  an  air- ship 
1,000ft.  in  length,  and  it  would  carry  as  large  a 
burden  as  the  dismantled  OrMt  Eastern  once  did. 

It  was  chance  that  had  made  posdble  this  real- 
isation of  the  dream  which  has  tantalised  and 
fasdnated  men  of  sdence  in  every  age.  Ohance 
had  brought  together,  in  the  smoking  compartment 
of  a  Pullman  sleeping[-car,  bound  for  Chicago,  siz 
men  as  widdy  dissimilar  in  their  tastes  and  inclina- 
tions as  they  wero  in  age  and  personal  appearance. 
Chance  had  turned  the  current  of  their  conversa- 
tion to  a  subject  which  they  all  regarded  with  in- 
terest, even  with  enthusiasm— the  subject  of  Pdar 
exploration.  Of  course,  every  member  of  the  party 
was  actuated  by  a  different  motive.  Sergeant  wdl- 
twi^,  a  survivor  of  the  Greely  and  Logwood  ex- 
peditions, had  made  the  attainment  of  the  North 
Pole  the  one  aim  and  object  of  his  life.  Frederick 
Ball,  a  young  astronomical  student,  viewed  the 
question  from  a  purdy  sdentific  standpoint.  The 
Hon.  Philip  B.  Hutchinson,  the  well-lmown  grain 
millionaire  of  Chicago,  hdd  his  wealth  and  his  in - 
fiuence  at  the  service  of  any  undertaking  that  might 
bring  fame  and  credit  to  his  native  dty.  Two 
young  men.  Jack  Hardy  and  Koyal  Sterne— the 
iformer  a  real  estate  agent,  the  latter  a  Boston 
student— who  were  also  of  the  company,  would 
have  caught  eagerly  at  the  idea  of  any  expedition 
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that  involved  the  dements  of  peril  and  adventmre. 
And,  lastly.  Professor  Wilder,  the  deeper  of  a 
novel  aerial  machine  which,  owing  partly  to  want 
of  funds  and  partly  to  the  fraud  of  a  rival  inventor, 
he  had  never  been  able  to  make  absolutdy  perfect, 
came  forward  and  placed  his  air-ship  and  his  own 
services  as  engineer  at  the  disposal  <n  the  exploren. 
And  so  it  had  come  to  pass  that  theee  men,  total 
strangers  to  each  other,  had  banded  themsdves  to- 
gether for  the  strangest,  the  maddest,  the  most 
adventurous  enterprise  of  the  nineteenth  csntorv. 

And  now  five  months  had  dapeed  since  meir 
first  meeting ;  and  the  first  part  of  tneir  scheme,  the 
completion  of  Prof.  Wilder*s  aerial  diip,  was  an 
accomplished  fact.  Boyal  Sterne  and  the  young 
astronomer  stood  gazing  up  at  the  huge,  unwiddly 
structure;  and  the  former  could  only  find  words 
for  his  boyish  admiration  in  the  rdterated  opinion 
that  this  was  '*  the  greatest-looking  thing  he  ever 
saw  in  his  life." 

"Sh!  Don*tlet  the  professor  hear  yon,"  whis- 
pered Mr.  Frederick  BaU,  toudiing  the  young  man 
upon  the  shoulder.  "He  thinks  it's  the  finest 
thing  in  the  world.  It  certainly  is  the  most 
remarkable." 

"  I  didn't  mean  that  it  was  ugly,"  ntorted  Bqyal 
Sterne.  '*  It's  stunning.  To  Uiink  that  we  are  to 
take  a  journey  in  that ;  I  can't  get  it  into  my  head. 
I  seem  to  be  dreaming.    It  beats  the  Dutch.'' 

The  young  men  stood  looking  at  the  aerial  vesnl 
for  a  few  moments  without  speakinff.  As  th^  did 
sojthey  wero  silently  joined  vj  a  th&d. 

The  air-ship,  as  die  rested  befon  them  in  that  vast 
high  indosure— a  mystery  apart  from  all  the  world — 
was  indeed  strange  enough  to  inspiro  dumb,  not  to 
say  dumbfounded,  admiration. 

Five  months  had  indeed  realised  the  great  ex- 
pectations of  a  few  men.  Tlie  A<fropole,  or  rather 
let  us  say  the  Wilder  air-diip,  after  several  orooial 
trials,  had  bed  pronounced  oy  Sergeant  WiUtwig 
to  be  perfect  for  the  purpoee.  Under  the  mnnifloeni 
patrona^  of  the  public-spirited  millionaire,  under 
the  sublime  energy  of  the  Arctic  explorer,  under  the 
mighty  faith  of  the  inventor,  under  the  sdentific 
attenoon  of  the  youthful  astronomical  tutor,  and 
under  the  enthusiastic  encouragement  of  the  two 
very  young  gentlemen  who  had  joined  the  elder 
party,  the  preparations  wero  about  completed,  and 
the  attainment  of  the  Pole  was  believed  to  be  a  snra 
thing. 

'*  The  expedition,  if  it  is  to  be  at  alL  must,  above 
all  things,  he  a  soGret  one,"  the  menmant  htid  said 
beforo  they  separated  in  the  winter.  **  If  sneeses 
ful,  I  wUl  daun  a  space  in  the  honour  for  Chioago. 
At  this  cmdal  peribd  of  our  dty's  growth  I  can 
have  no  failuro  Drought  to  her  discredit." 

In  this  case,  as  in  so  many  others,  the  men 
who  pdd  decided,  and  so  it  happened  that  June 
morning  that  only  six  men  in  the  world  had  an 
inkling  of  the  most  daring  project  in  the  eentaiy. 

The  younger  men  had  overcome  the  obstades  to 
taking  a  penonal  sharo  in  this  dangerous  ei^edi- 
tion  Mch  in  his  own  way. 

« I'm  going  on  a  short  trip  to  the  West,  and  ex- 
pect to  M  bMk  in  July,"  wrote  Boyal  Sterne  to  his 
guardian  in  Boston ;  and  as  the  young  man  had  a 
moderate  fortune  of  his  own,  was  usually  able  to 
look  out  for  himself,  and  was,  moreover,  to  come  of 
age  in  a  week,  that  guardian  asked  no  questions. 
He  had  only  seven  days  of  authority  left,  and  t>ik 
it  for  granted  that  Boyal  was  fidiing  or  trappio?. 
If  he  had  known  the  truth  it  is  doubttul  if  he  would 
have  offered  any  obiections.  He  and  his  ward  were 
both  sons  of  the  "first  SUte  in  the  IJnion^"  and 
the  good  man  would  probably  have  said :  "  I  guess 
a  feuow  that's  bom  m  Maine  can  stand  the  North 
Pole." 

Jaok  Hardy  was  quite  his  own  master.  *'I 
haven't  anybody  but  a  jolly  old  aunt,'*  he  had  oon- 
fided  to  Boyal. 

"  What  wiU  she  say  P"  asked  Boyal.  It  seemed 
to  the  other  orphan  and  moro  londy  lad  that  a 
jolly  aunt  was  a  great  deal  to  have. 

*'  She  P  "  cried  Jack  Hardy.  <*  She*s  been  through 
Africa !  She'd  go  herself  if  die  could.  We'n  a 
family  of  travellers  and  explorers.  My  grandfather 
fell  down  Vesuvius.  I  had  a  great  undo  who  froae 
trapping  in  British  America.  My  father  and 
mother  went  round  Cape  Horn  when  I  was  six 
ears  old  and  never  came  back.    It's  in  the  Idood. 

e  all  go  somewhere.    Aunt  Maria  wouldn't  can^** 


^ 
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As  for  ft*d«iick  BtU,  ths  tnlor,  he  Hid  gaod- 
t  ja  to  hii  mathar  uid  went  "  on  an  utamomiiM] 
Up  la  the  KotUi."    Ha  Bam  pnTaiicated. 

So  tba  time  joaag  men  bad  mat  in  Bockford, 
bad  1mm  dnna  at  night  to  Piofaaoz  WUdar'i 
111  ill  mil  wotbhop,  flra  mHaa  sp  the  lim,  ud 
■0>  fluf  atood  in  tba  moming  uf  Iha  fint  of  Jol^ 
ia  »  tnmoi  of  wondMr  before  the  Tebiola  ot  thai 

"  When  {■  it  P    Twelxe  to-ds;  ? ''  aakad  Bojal. 
"  Tea,"  nid  Jacli,  nitfa  an  aaKtmptioD  of  iodit- 
'tostoa.    "  I  ballara  tbat'i  the  time  we  itart." 
^  llwe't  a  big  dilteienee  batwean   thii  and 


jf  it,    Tlia  omqiiert  of  tbs  aii  ii  Jut 

JM  fiarible  aa  the  oonqnnt  ot  the  aea.  Since  the 
time  of  the  lint  avxaalon  by  MoutgomBr  in  17S3 
~lithatii|^r 

"I  vanH  contndiot  yon.  Qo  ahead!"  aaid 
Boyal,  liKbOj. 

"At  any  lata,  iinoa  then,  the  dnam  ot  man- 
kU  baa  ba«B  to  At.  Wa  bava  oome  to  the  time 
wh«i  the  pnUie  oeoiaDda  a  medium  of  motion 
mhmm  fcfatfan  la  fcardloliy  a  minna  qnantity,  and 
whm*  ewponlicaa  build  no  traeb,  get  no  gianta, 
■id  hare  no " 

"  ColUiloa* ! "  (nMeiled  Roval,  KilemDly. 

"  WeU.  I  mppoaa  tbeie  will  be  a  ooUinon  or  two, 
liiiliai  diSenni  elentionl  are  aat  apart  by  law  f  or 


"  Ii  that  idea  pateoUble  f  "  aakad  Jack  Hardy, 
with  a  ilioht  twitoh  of  the  lip. 

nia  tutor  itoppad  with  ■  fluGh  ot  unoyance. 

"Narer  mind  him  !  What  were  you  going  to 
mtft"  aaidBojal,  nothingly. 

"I  waaninstoaBy,"  mlisd  Hr.  Ball,  ipeakbg 
taorenpioly,  "that  a  balloon  ii  nothing  mote  or 
laN  tban  a  bag  of  lilk  Med  with  nrsflad  air  or 
hydrogen,  to  wbiob  ia  a  litUa  baakat  Ug  eaon^  to 
"■-"■ Ihraa  madcapa,  who  allow  the  drunken, 


trial  but  thii  one.  I  coniidsTpiofeaaDt  Wilder  the 
moit  renuukable  man  of  thia  century,  for  ha  bag 
BoWad  the  mo>t  difficult  proUem  tnat  has  <nn- 
frontad  cor  modem  age.  Thia  Taoel  can  be  guided 
up  or  down,  bere  or  there,  more  easily  than  yon 
guide  your  bone  or  yacht;  It  ii  a  ihip  mdqwndent 
ot  tomadoM  oi  cyclooee,  gaa-bags  or  grappling- 
hojpi ;  it  ii  a  Teaael.  in  abort,  aa  sute  and  aa  adau- 
tiflo  aa  on  Atlantic  liner,  and  tan  timea  aa  iwitt." 

"  Whew  !  " 

"  Hear,  bear ! ''  ejacolatsd  the  two  nndei  tbeli 
breath.    Thay  were  tremendontly  impreaaed. 

"That'a  Jnat  it !  "  broke  in  Prof.  Wilder,  beam- 
iog  all  oyer.   "  Tou'll  find,  gontlemen,  we'll  carry 

ton  jnat  aa  aately  aa  your  mother'i  anna.     Alter 
raakfaat,  our  laat  meal  aibore,  yon  ahall  iuapa 
and  prepare  yonr  own  qoartera  in  the  '  Aetopoli 
The  aergeant  is  waiting  lot  ua.     Come  on." 

"Do  we  atart  at  twelvn  aharp'r"  aaked  Boyal 
of  Sergeant  Willtwig.    "  What  apori  the  trip  will 

"  Sport !"  breathed  the  explorer,  in  contempt. 
"It  I  had  my  way,  you  boja — that  ia,  Mr.  Ball 
excepted— wouldn't  atand  a  ghoat  ol  a  chance  ot 
going.    Sport,  bah!" 

Who  con  deaoribe  Ihat  final  uhalaUon  F 

"  Well,  air,  we're  in  for  it.  And  you'll  And,  aa 
tar  aa  I'm  concerned,  I'll  do  all  I  can  to  make  the 
eipedition  a  aucceaa,"  aald  Boyal,  in  a  manly, 
Dontdiiatory  way.  "  At  leaat,  I  can  analyse  ice- 
bera," 

"That'i  the  itnff,  my  yonng  friend,"  aaid  the 


Hatdy ;  aod  a  man  i*  a*  aenaibie  or  aa  edentiflc  „ 
atari  oa  a  Jonmey  in  a  balloon  aa  he  would  ba  to 
Baylsata  the  Atlantio  Ocean  on  an  inflated  feather 

"I  tnppoae  ao,''  said  Jack,  demurely.  "Ca-n- 
yoB  gitarantm  uli  craatnie  againat  intoiieation, 
ataggeratkoi,  and  aa  ooeaaional  list?  01  course, 
we  oM  in  for  it ;  bat  isn't  it  a  trifie  ticklish  to  tnut 
poHable^opar^  and  an  unknown  qnantity  F " 

Tba  ii%bh  bantering  tone  of  the  young  man 
grated  eomewhat  upon  the  aoatere  nature  of  tha 

'-' No  one   gazee   npon   stars    wittout 

Yet  the  gayer  manner  may  have 


a  feeling  quite  somt  enough. 

TbalOTeotor,  Prof.  Wilder,  haaiost  oome  out  to 
Imita  hia  goesti  to  breakfaat.  Emy  man  in  hit 
inoteMion  naa  a  well-developed  bump  of  love  ot 
approbation.  So  tha  profeaaor  stopped  a  moment 
to  liateo  to  the  admiring  worda  of  the 

"  I  tall  yon,  thia  Teaael  ia  the  forei 
Mfrata  air-ooupea  of  tha  fntore,  which  eTary  rich 
fanQv  will  own.    It  ia  the  firat  perteelad   and 
tested  Mir-ahip  that   has    the    neceanry   buoyant 


I ! "  ejactdated  Boyal  coming  to  a  fill 

before  the  wonderful  maohine. 

~'ea,"  anawered   tha   inventor,    radiiut 


tinguiah  them.  They  nave  been  under  fulli 
for  two  weeka,  aa  an  experiment.  Ten  feet  i 
air  ia  aa  oonTindog  aa  tail  fhoDsaud.  Cnt  off 
,caUes  that  hold  her  in  poaition,  and  she  woul 
out  of  n'ght  In  a  few  mmntaa." 

"  How  on  earth  is  that  huge  mass  going  t 
on  tboae  six  legs  ?    I  should  think  that  she  i 


that  car  ia  directly  placed  onder  the  ■  Avn 
centn  of  grafi^.    The  •normom  weight  ot  u 
pins  it  down  and  holds  it  In  position.'' 

"  But  npposiDg  tha  gronnd  is  uneven,  wbi 
yoD  going  to  do  r  "  cootinnad  Boyal. 

"It  the  nonnd  were  oovned  arith  tggi 
Stame,  the  ulting  whaala  could  let  my  ship 
BO  gently  •■  not  to  crack  a  alogle  ahell ;  and 
would  hold  the  '  Aiiropole '  suspended  tb« 
h—  not  experimented  In  vain,  I  usure  yon." 


HaiSr^ 


I   can  obey  yon,"   answered  the  real-estate 
agent,  soberly. 
"That's  better  yet.    With  that  spirit  we  will 

DeliRhted  to  be  npon  a  firmer  tooting  npon  the 
expedition,  whoee  import  they  but  dimly  under- 
stood, and  with  tha  man  whom  they  feared,  the 
young  men  foUowed  their  chosen  chief  to  the  ai~ 

Thus  soldiers,  in  the  eagemeaa  and  buoyancy 
their  hopee,  go  unto  certain  death. 

In  apite  ot  the  tragic  leeeona  of  history  there  ha 
never  lacked  men  to  attempt  a  new  adventure 
the  peril  ot  their  Uvea.     Yes,  it  was  a  new  tiling 
to  have  appllcanta  for  an  Arctic  tipedition  from 
luchdifferent  ranks  of  life.     The    lergeant  woold 
hare  been  the  laat  man  to  chooae  these  boya.     Thpy 
had  insisted,  and  tbe  generous  patron  of  tha  expef  * 
tion,  who  thought  htUe  of  tbeir  fitness  and  much 
their  eathoaiasm,   assented.     Men  tor  sncb  ana. 
venture  must  be  picked  aa  we  would  chooae  heioea 
to  atorm  Gibraltar. 

Oh,  fata],  thonghtleaa  enthnaiaam,  unmindful  of 
an  sternal  temperatore  forty,  fifty,  >ii^  degree* 
below  rero  ;  of  endless,  crunching,  jagged  floes  of  ice: 
of  that  unique  desolation,  that  ooogsaling  hunger, 
and  that  aolitary  death  I  As  the  serKeaot  tilently 
prepared  the  ahlp  for  ita  extraordinary  trip,  ha  re- 
membered his  past  pnoiihmeot  for  such  enthusiasm, 
— how  Qreely's  party  snbaiated  tor  weeka  on  eea- 
Qiaseanght  with  nigbt-mara  toils.  Of  these  diminu- 
tive cmstacea  it  required  2,300  to  flll  a  sill  measure, 
and  when  they  ware  too  weak  to  stram  tor  these, 


with  a  (oitiwl  eye. 

recent  pmduato  had  no  Idea  ol  being  caughl 
(crpriee  in  bii  face.    Ha  debated  in  hia  mii 

•- -ation.    Jack  Hardy,  Kr.  Ball,  ai 

d  already  disappeued  by  a  aide 


"Thcoeisonlf  o 


^    ___  difficulty.  Professor  W 

How  are  yon  going  to  anpply  your  storage  ta 
betweenhara  aod  the  Pole?  Ihave  heard 
power  atatlon  being  eatabllahed  along  the  loul 

"  What  kind  ot  a  itoiage  do  yon  think  I  UM 

"  It  must  b«  esoeadin^T  large  and  weigt 
accumulate  enei^  enongn  to  keep  on  the  win 

"  All  energy  la  produced  l^  a  fifty  ton  pL 
the  diops  there,  and  transmitted  by  the  cal 
our  feet  to  the  aocnmulator.  The  ctumait 
night  and  day." 

"  Your  aooimiulator    must   weigh   a  hui 

"  There  you  are  wrong,  my  boy,"  Mid  th 
ventor,  slapping  him  on  the  shoulder.  "  It « 
jnat  l,2A)lb.  That  ia  my  great  invention.  I 
taken  years.  The  ri^ht  xuid  ot  a  motor  has 
the  only  lack  of  acnal  vessels.  I  do  not  i 
factnre  energy.  I  spend  it.  I  have  disoovi 
new  surf  aoe  npon  which  to  store  the  electridt] 
is  a  wonderCnf  condenser.    It  holds  the  fluii 

Srea  it  an  only  at  my  will.  He  la^er  the  so 
B  more  I  can  store.  How  ma&r  ■pidsr'a  th 
doea  it  take  to  make  up  the  thickness  of 'air 
hair  !  Sapposing  that  you  could  ooDCCDtntl 
akein  of  mk  power  anougb  to  run  a  etieet  e*i 
miles  p  Tha  weight  of  the  aocnmulator  nqnii 
run  Uie  aama  car  for  a  monlli  would  be  l 
account.  Thit  Is  the  analogy  of  my  invantia 
have  found  that  •  wab  ot  a  certain  lulataBOS 
into  ""•nsdn  «"■»■  than  the  finest  silk — that  a  t 
this,  I  say,  can  contain  an  eaergy  equal  t 
'  to  the  best  of  modton  tUtage  bat 
five  hundred   thousand  tons.    W 


eiahing 


!£•* 


Ta4ee.    "Ihsn  w«  can  kava 


Boyal  ini 
•  dasWt 
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rat  fmd  electric  watei  ahips,  No  mon 
No  mora  raliaf  atatiaiu.  No  mota  el«0' 
intlwitrwta]" 

'•  it.  It  will  »ll  come  when  I  give  it  out.'' 
B  am  millioni  is  it,''  uid  the  bo;  bdUiu- 
'.    "  I  wiih "  he  tUipped  with  &  bright 


t  balie*ai 

H'eradljgettothePole?"  ukedBsfol, 
oke  !d  hit  Toioa,  putting  out  hli  hAnd. 
fame  ii  ttaked  on  ttia  expeditioa.    It  it 
ihiU   cerei   hold  op   mj   head  kgaio," 

the  inTentoi,  eolemnly, 
>.    Wh>t'«  thatf"  oisd  Sonl,  looking 
he  hi^h  inclonira  that  anaiioled  the  thiee 
a  whitdi  the  eir-fhip  uid  har  tempof&rj 

fooling,  I  gnees.    We  let 
dsHtioa  unoe  our  trial  trip.    The  Mrgsut 


a  bjiitg  to  mre  an  iajnootioii,  bat  I 
I  giyta  that  np  by  this  tima." 
1  about  it  is  the  paper,  but  it  waa  oon- 


Bang':    T 


ba  ■argeant. 


1^.    How  can  ve  get  to  the  Pole  if  thej 

dun't,"   aald   Sarga«nt   Willtwlg,  on- 

give  jouttD  minntea,"  ahontad  the  nuu 
-  "-  ■■ — '    -  '     ire.    "We  hare  flit; 


CHAPTER  U.— Tm  Srlxi. 
f  had  bean  oonttructed  eapaoiaUT  foi  the 
thia  expedition.  It  waa  IDIt.  long  Mid 
id,  made  of  wioker-work,  ooTared  with 
a  and  Gft.  of  fdting.  Thoa  were  Ave 
in  the  oar,  each  2tt.  iquara,  one  on  each 
Md,  and  one  in  the  flooi.  The  oar  waa 
a  petidenm  appantaa  eapaciallj  daTlaed 
ffildar.  It  WM  divided  into  thiec  rooma. 
I  ■  dynamo  or  enalne-toom,  from  wh«iee 
raa  to  be  propellad  and  atarted.  Thia  waa 
r,  ao  to  apMk.  Tbera  waa  tlie  middle  or 
ootn,  ISft.  long,  and  the  pioTlaion-rooni. 
ware  to  be  carried.  The  pw^  did  not 
haTB  to  travel  In  the  inaoeeaailue  regii 
Uwr  had  to  so.  Indeed,  aooordiiu 
abore  the  86ih  latitada,  dcs*  will  _. 
nltaiMa  latliet  than  a  help.  "&»  «ai  waa 
to  euty  Ato  man  and  their  panonal 
Thia  footed  up  l,ITDlb.  ;  iIi  moatlia'  food 
m,  8,1681b.;  weipooa  and  tooli,  SSllb. ; 


oar-boat,   a   HelriUe   aladge, 

,  -ic,  4,822lb. :  two  rope  laddara, 

water  and  aloahol,  12,6231b. ;  with  a  total 


ireworka,  te.,  4 


:  two  rope  laddi 
lui  i^,623lb. ;  with  a  ta_ 
_  .-»  carrjing  oapadt]<  of  the  air  < 
nora  than  tirioe  aa  great,  there  waa  added 
ballaat  of  itorage  batteriea,  water,  and 
atbtongUtha  grand  total  uptoM.DOOlb. 
A^rapola,"  lot  atieh  ahe  waa  chilitMed,  waa 
to  keep  for  two  moatba  on  the  wing,  with 
tar  at  leaat  aiz  montha  fa  flve  men  on 
dona.  Abore  the  car  waa  a  pUtlorm  of 
m  railad  o9  and  reached  from  thia  interior . 
■ledge  and  tiie  boat  were  laahad.  Theear 
bniu  to  float,  ao  that  In  the  can  of  aod- 
conld  b«  tm\y  detached  and  naed  aa  a 
Noah'iArk.  God  forbid  anoh  a  nae : 
night  vhoae  momlnB  broke  the  lit  of 
T  man  of  the  Bve  atmotnran  had  alept 
I  three-acre  encdoaore,  while  aeTaral  men 
1m  Teeael  of  the  air.  Ugly  romonra  had 
;,  and  yet  op  to  thii  morning  Profcaaor 
ad  not  bean  Teiy  aniiona.  Two  daya 
I  board- oorering  that  proteoted  the  hnga 
om  ai^t  had  been  taken  down,  and  the 
t  the  plucky  iaTmloT,  ever hovertngabant 
trying  to  q^  out  hla  doinga  and  to  aerTs 
la  ao  tluir  minda  that  a  tSitl  trial  muit 
or  their  bird  would  aoon  fly.  For  three 
cnnlpln  had  Tainlj  cudeBTonred  to  aerve 
etioo,  and  In  the  m^aIlwhIle  he  had  haa- 
Donatruation  of  an  air-ahip  from  the  aame 
dedKD,  in  ceder  to  prore  bia  title  before 
L  Baoked  np  by  the  Hooonnble  Ur. 
B,  Fnitaaaoc  WOOtr  had  gained  aome  hot 
T  Jndidal  Alrmlahea,  and  thinga  looked 
I  taaattBtotlhlaforeihte,  illegal  attack. 


ItDakfuid,  wboaa  inBtruotioai  wore  to  atop  the  work 
undertaken  by  PculcMor  Wilder,  il  not  t«  deitroy 
the  completed  wondu. 

"Open  in  the  name  of  the  Uw?"  thontedthe 
leader  of  the  gang  again,  aa  he  battered  at  the 
bolted  oakaa  gate  that  protected  the  polar  expedi- 
tion, "Five  minutes  lett !  "  It  waa  eight  o'clock 
in  the  momiiig.  The  fire  held  an  immediate  con- 
■nllation  with  the  foreman  of  the  msichine  shop. 
Ttirough  minute  piuholee  they  could  >ee  that  the 
crowd  waa  detecoimed.  From  the  dty  of  liickford 
a  hundred  roagbs  and  sighlwert  had  collected. 
Any  act  of  violence  seemed  possible. 

"  Why  on  earth  can't  wc  cart  off,  and  let  >er 
goF"  Baked  Jack  Hirdy.  Ha  seemed  nowise 
troubled,  and  hsd  already  ensconced  himHlf  in  the 
car  bf  the  window  and  waa  puffiag  away  at  ~ 
Itegslia,  aa  much  at  his  ease  aa  if  bs  were  ooi 
templatiDg  a  toar  to  Ueiico. 

"Nonsense,"  aaid  Bayal,  in  a  blaze  of  indigo i 
tion.  "GiTemeaguu!  Oi  re  me  any  ting  ?  1' 
be  hanged  if  we'll  be  put  to  flight  by  ■  pack  of 
curs!"  As  he  spoke  the  sound  of  axes  aj  '  -^ 
the  high  fence  reeonuded  ominously  within  tl 
closure. 

"Only  a  last  resort,"  said  Serge»nt  Willtwig 
cool;  to  the  terrided  inventor.  "  Wa  must  wait 
for  Mr.  Hutchinson.  It  is  his  due.  We  aie  upon 
honour.  Ha  may  bring  reUaf.  At  any  rate,  be 
brings  fifty  tboound  douara  in  ROld  in  case  of  ue«d 
We  must  wait  tor  him  I    He  is  due  at  ten. 

Piotasaar  Wilder  tried  to  look  calm.  His  lite' 
work— nay,  bis  life's  glory— might  at  any  momen 
be  sbatteteo.    Tbs  huge  air-ship  rested  on  her  sij 


stilta  as  nnooDidoBaly  aa  If  tbm  wan  no  hood- 
lums uDder  the  guiaa  of  law  seeking  its  annihila- 
tion.   The    ur    waa    dear    and  still ;    not  a  leaf 
stirred.     Sounds   dropped    crystallisad    from    thi 
'~igaa,  so  para  was  the  atmosphere.   Oaths  cliaked 
im  without  upon  the  tyrapaonms  of  thoae  witbi 
i  came  like  auddeu  ahocks  of  a  gaLvauic  carrei 
'  Opeo,  in  the  name  of  the  law,  or  we'll  batter 
your  blank  wall  down !  " 

"Hive  yau  got  an  extra  wire?"  asked  the 
sergeant,    turning    ahaiply   npon    the   bewildersd 

"A  couple  of  mQea  of  'cm,  I  reckon." 
"Then  (or  God'a  sake,  be  i^uiokl    Ha»e  your 
len  tack  them  Dp  two   and  four  feet  raspeotivel]' 
[om  the  ground  upon  that  tmca,  mod  turn  oi    ' ' 
current !     I'll  wager  they  won't  oome  in." 
Taere  ware  twelve  men  andar  the  foreman  in  the 
oiksbop  whence  the  air-ahip  had  originated. 
The  shop  contained  ■  powerful  dynamo,  which 
ad  filled  the  aii-ship's  aiorage  batteries.    At 
seigeaut's  command,  the    euclosuie  was  enciii 
-■ith  this  mysterious,  sJl-powsrful  protector.     Men 
lar  a  dead  wire  more  than  au  armed  desperado  or 
scolding  wife. 

The  axes  leioanded.  There  waa  a  croah,  and  an 
opening  large  euougb  to  admit  a  man  yawned  in 
upon  the  air-ship  suddenly.  As  snddenly  there 
came  a  terrible  shriek  and  a  dull  thad.  Tae  wires, 
carrying  five  hundred  alternating  volts  as  an  ex- 
perimental charge,  bid  doae  tbeic  bidding.  Sur- 
prised, aoothec  mui  from  withont  touched  the 
ofFeading  wire  with  his  foreSugar,  and  dropped  in 

-laious.     The  crowd  fell  back  with  horror  and 

execration.     Taey  began  to  growl  like  wild 

bststs  foiled.    It  would  go  hard  if  they  got  within. 


They  fell  bade  and  cODSalt«d.  The  baaeigad  walte 
and  drew  breath. 

"How  goca  the  funf"  aaked  Jaok  Hardy, 
leisurely  dssoending  frvm  the  car  to  the  aoane,  m 
bis  spotleaa  dieaa.  The  sergeant  felt  inclined  to 
sneer  at  him,  but  instinetiTBly  felt  the  diSerenoe 
betireen  sapreme  sangfroid  and  cowardice. 

"  But  how  is  the  Honourable  to  gat  in  through 
thia  mob?"  aikad  Jaok,  critically  looking  about 


at  the  nndar  side  of  a  beech  leaf,  and  aa  furry  abo 
Uie  cheeks  and  chin,  took  up  the  word. 

"  He  can't  get  in.  Let  us  go  now  wbila  we  can. 
Think  of  my  precious  inatiuments.  Even  a  alight 
Jar  miabt  aooil  their  accnracT." 

Frot.  Wdder  waa  abont  heartily  to  aoquiaaoa  in 
this  sentimant,whm  Sergeant  WilllwigtuniMlapOD 
them  with  a  gesture  of  disdain. 

"It  you  gentlamai  are  frightened  by  this  little 
thing,  what  will  become  of  you  when  you  eueooatec 
the  horrors  of  the  most  terrible  ooouby  that  ba* 
never  been  explored  F  We  will  stay  here  like 
soldiers,  in  spite  of  a  thousand  aoch  devQa — aye, 
and  protect  onraelvca,  too,  like  men."  His  eyea 
flaahed  mapiiSoently,    Hare  stood  the  eaaeaoe  of 

danntleaa  diadplina  and  obedience. 


"  I'm  Id  tbia,  too,"  Jack  Hardy  spoka  laianraly. 
He  was  by  far  tbe  cooleat  one  preaent.  "  Flva  aeta 
of  braiua  can  beat  a  hundred  puri  of  handa,  That'l 
my  creed." 

"They are  up  to  aome  new  deriltrr  oat  tlieie. 
They  are  aaquiA.  Whey!  A  atone ! "  Hapalled 
the  tutor  to  one  aide,  aa  a  large  atone  whizzed  put 

It  wa*  now  aknoat  time  for  the  Honourabl*  Mr. 
Hatohinson  to  appear.  He  waa  to  be  the  iMt  weed 
of  BDOonragement  and  hope,  the  laat  wbtb  of  Uw 
liand.  It  iwd  been  aaevere  task  for  the  miUiuuir* 
to  refrain  from  apeaking  of  hla  esoentdo  liberally. 
Feriiapa  the  ril»  of  MMmoaa  to  Uia  adenoaa  atimu- 
lated  taia  pride  to  aecntiTaueaa.  It  the  «np«diUo« 
and  the  alr-ahip  failed,  he  at  least,  whote  god  wm 
aucoeaa,  would  not  be  held  raaponaible  foracUaaiteE; 
and  it  it  suooeeded  gloriooaly,  hie  vety  ntioenoa 
would  nltlmatalj  redound  to  his  honour.  But  what 


the  ultimate  supremaoy   C-    „- ^ 

dtiea  of  the  New  World.  His  busineaa  frumda 
thought  that  he  waa  backing  up  an  air-ship  oom- 
ps^. 

Hia  apsculations  ware  raspeoted.  The  Honour- 
able Ur.  Hotohinson,  they  argued,  would  not  go 
into  air-ships,  the  most  precarioua  ioraatmaut 
imaginable,  not  only  liable  to  ihrinkaga,  but  to  4 
tearlul  fall,  unless  he  were  aura  that  th«  aa'rial 
ship  was  a  more  prmctiMble  meant  of  traoipor^ 
tion  than  the  railroads  or  the  ateamahip  of  the  aea- 

At  this  crisis  Jack  Hardy  bad  a  bright  idea.  It 
was  now  after  ten  o'clock.  Thali  pama  wm  due. 
The  "  Aeropole"  waa  ready  to  ascend  at  a  moment'* 
notioe.  The  electric  enginea  wara  in  parfeot  order. 
Her  powerful  aluminium  fan-like  acrewa  wera  im- 
patient to  mike  their  bundreda  of  rerolutloaa  > 
minuta.  Erery  detail  WM  attended  to,  and  the  oac 
oomplete.    Ballast  of  water  had  bean  added 

— -- ' *-' '^'—m  werano  ateain- 

it  exponant  of  tha 


witb  experimental  accuraey.  Than  wara  no  atiain- 
Ing  oaUas  to  slip.  Tliia  iotelligeat  exponant  of  tha 
machinist's  highest  noiua  stood  har  ground  lika  a 
horse  untatherad.  She  was  oonSoed  to  no  traofct, 
deterred  by  no  frictions,  troubled  by  no  fear  of 
coUisians.  There  she  stood,  the  mistreaa  of  tha 
ether,  rmdy  to  take  posaeasion  of  har  rightliil 
kingdom  at  tha  alighteet  touch  upon  her  matal 
heart. 

"  Kick  me  out,  boys,  as  a  traitor '.  They'll  ba- 
lievB  it,  outside  there.  I'll  pretend  to  tell  them 
how  to  get  in.  I'll  get  a  chance  at  Mi.  Hutchin- 
son, and  P'lt  him  up  to  saying  that  he's  bought  oot 
the  whole  Heunipin  Company.  The  specials  won't 
any  better.    He'll  set  tha  crowd  up  to  boat   , 


"No, 


let  me  go,"  said  Boyal  Sterne,  eueriy. 
lealt  with  Indians  on  the  Plains.     I  oan 

manage  such  a  tough  lot  easier  than  you  can." 

"  It  runs  in  our  lunity  to  run  into  danger,"  said 
Jaok  Hardy  quietly.  "We're  always  the  onaa. 
Wa ioii:  to  be.  You  must  letmogo,Sleme."  Off 
with  bis fine-flttiDg  coat!  It  took  but  a  momtDi 
T.-_i — 1  __|,j  (g^  jjjm  ^  little— there's  a  minuto 
w,  a  great  outcry  was  raised  within ;  the 
.  out  oS  from  the  protecting  wires,  and 
quickly  enough,  to  the  astonishment  of  tha  out- 
siders, a  young  man  shot  over  the  high  fence  and 
landed  among  them,  all  but  bleeding. 

ucment  the  Houoiuable  Mc.  Hutehlnaoa 
utoniahed  at  the  nuutual  sight ;  butno 
ly  attention  to  himinUieiti •-*•>-' 

"  O  Hsntleman,  protect  a  poor  mil 
Jaok  Hardy. 

"Qorryf  an'  that  us  will,  aota  I 
roughest  of  the  anaulting  party. 

"Ihey'Te  nearly  murdered  me,"  coBtinuBd  Um 


!  "  groaned 
"  cried  the 
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1  of   K   donghtj   race,   sdginit    toirardi    Mi. 
who  brgin  to  Da  gnwUy  troubled.  Tbe 
mnra  dowSS  bow  neuly  mimuiBgekblB,    Thgj 
ntliand  itooM  to  Gn  ova  the  wkll. 

"Dont  do  tl»t!  Tha  mftchine  u  daae  with 
iTiMilj  IbIewitap,"prDceeded  Jkck,aadaiiioiulT. 
TUl  itmtMMiit  WIS  gieated  with  a  round  at  tra- 
.    It  KODnated  for  his  sadden 


"I  forgot  th&t  large  boi  of  mntchea.  It  w»  in 
the  aliop.  I  forgot  it  thii  moiuinK'  I  doa't  belien 
Weh&n  over  twentj-fivB  &bu&rd  !  " 

in   4.  tMliHMj.} 


:mbe>  eight  belli  hanDg  aptmaimitaly  the 
I  pitch  for  BD  oetttTe,  uul  two  mdditioiu] 
e  mbove  and  tha  other  below  the  oetiTc. 


maadoo*  apidmns 
tmttend  apnanni 

Uw.    Mr.Hutchi „ .-— „ 

friend'*  face.  He  dnir  b*ek  haaghtiJT  when  this 
tnltoi  But  near  him.  Bnt  he  brntn  to  iseogniss 
tbe  daiSiR  ey «•  when  the  iirepteBriUe  fellow  dipped 
tilm  oQ  the  ihonlder  familiarly,  &nd  uld  ; 

"  Pn  done  it  for  ;oq,  lii,  now  ihile  J  "  Making 
b!«  p^ion  piiiT  to  bis  pretended  set  of  atrocity 
WBiueacmaof  Jwk'ifliploit.  There  naatiHe  for 
a  whlipei,  while  the  crowd  hooted  abont  them. 

"QentlamanJ"  cried  the  millionure,  above  the 
apioar,  with  ai  loud  a  voice  u  if  ha  were  outbidding 
howling  Tntin'*"  on  the  Bmi  o(  tbe  Eiohauge. 
'"nisre  it  no  more  need  of  aerring  the  writ.  My 
agent  hu  aTangad  the  law.  I  will  giva  yoat  boi*  a 
bundled  dollan  for  yon  to  driok  to  the  day.  You 
can  all  go  back  to  town,  and  I  will  stay  and  inspect 
tha  pxemiaea." 

A  tenlfla  ibont  of  approral  drowned  out  tha  lait 
few  words.  A.  roll  of  lalls  was  given  to  a  lowering 
Mhnr  with  a  hlaok  beard  and  tha  erowd  that  cams 
IdvQi  to  destroy,  melted  away  to  drink.    In  tan 


AH  ELZCTSIC  CHIUB.* 

TOWSn  chimes  are  for  the  public,  and  rich  and 
poor  alike  can  enjoy  them ,  but  smaller  chimea 
are  mainly  for  those  who  are  able  to  purchase 
them— in  fact  thay  may  be  c1  awed  among  iDiniiea. 
However,  house  clock  chimes  bring  bell  music  out  of 


These  bella  flnt  of  all  had  t     .  

thW  useful  in  a  chime.  TUs,  allhongh  a  ample 
operation  meohanfoallj,  require*  eome  skill  io  dets- 
mining  the  pitch,  as  an  oldiiiAtTballgcmeriUy  jialdi 
two  or  more  disooidBnt  notes. 

The  bell  to  be  tuned  is  chucked  osi  the  lathe !; 
mtans  of  a  ooncave  wooden  dwdk  eeeoMd  to  Ot 
face-plate.  U  the  lathe  hai  a  hoUmr  mandrel,  tb 
bell  may  be  held  i(t  place  by  a  kng  bolt  titcaidigt 
throughtheb^andlatheuaadnL  Altattbebd 
is  centred,  so  that  tt«  rim  tuna  bue,  a  block  a 
fitted  to  it  at*  point  wi&lnthe  thkkerpcrtumot 
the  rin  and  held  in  plsee  bf  Ik*  tail-stack  oi  tba 
This  pr«Tent*  vitratiaii  and  Bu  ehatteiinf 


of  the  tool ;  an  ordlnarr  hand  btaH-tumlng  to(d  a 
used.  It  Uia  pitch  of  the  beU  b  too  Ugh,  and  it  it 
required  to  lower  It,  tha  thiek  itazt  of  the  rimli 
turned  ofF  on  the  line  a,  ai  Aownin  Fig.  I.  It.ai 
the  other  hand,  tha  pitdi  It  too  kiw,  it  li  raised  I17 
turning  off  the  edi*  of  the  Tin  on  tbe  tiat  i.  Ifba- 
ever  it  is  deaiiwl  to  test  the  ruto  of  the  bell.tLs 
Mook  is  remoTed  and  the  beU  la  ibudc  with  > 
■mail  wooden  mallet.  The  note  oan  be  oompind 
with  that  of  a "- .-1----. 


the  proper  pitch  can  be  anlvsd  at  by  oompaiing 
tha  beUt  with  eaA  other.  It  li  ecaioely  neeli- 
caUa  to   tune  the   chime  to   any  particular  by 


_  mighty  d 
tohbatnpe&d'. 
wards,  whcm  they  walked  through  the  nnobstmcted 
opentug,  and  were  greeted  bv  their  friends. 
..  « i._i,  »..  1 p^  j£j_  Hardy,  in  reoogni- 


"^  n 


•  keeping  of  the  Beal^Litate  agont. 
axpaditkm  (ailed  or  tell  upon  stnutge  soil, 
■a  gold  Mkou^  to  insure  a  safe  return  from 


why  anyone  with  a  mechanical  turn  of  mind  ounot 
construct  a  diime  without  much  expense.  All 
that  is  needed  Is  a  lathe,  a  (ew  tools,  and  eight  or 
ten  ordinary  hand  belli.  The  hella  are  to  be  tuned 
so  that  when  struck  they  will  yield  the  notes  ol  t^e 
diatonic  scale.  Tuning  is  a  oomparaUvely  simple 
matter.     It  the  workman  does  not  happen  to  have  a 


lu-uamner  le  eimrim  iuhiwu  wiu  uia4  a  m 
0  bell  of  oompsiatiTely  recent  inrantiDn,  Iki 
in  Jsslioe  to  himMU  must  mj  that  lUl 
0  beU  wa«  davieed  \ij  him  Iod^  btfoct  0* 


_t  starting  had  struck.    In 

_.7*  and  wonder  the  meohaniot  of  the  shop  stood 
■ad  rtand  around  this  vessel,  so  soon  to  wing  her 
--  d  my  through  the  air.    Even  they  did  not 


nided  way  through 
Enow  mm  she  ■ 


"  It  looks  a  little  different  from  the  old  Pullman 
"kar,"  laid  Bojal,  with  a  light  luugh,  ai  he 
id  hia  curls  back,  and  touohea  the  woollen  osil- 
...     ■ ._    ^_       •g^^   m^^    looked  sober 

Faiawells  were  soon  said,  lieu  do  not  weep 
whan  tiiey  part,  even  though  they  go  to  OBrtain 
death.  Frolaseor  Wlldat  took  his  position  in  the 
engine-room,  and  started  his  tour  lifting- screws 
ll^iUy.  He  other  four  man  stood  u^  the  plat- 
form above  the  oar  and  waved  their  hats.  Ttie 
mt"b""'"*  looked  up  with  gaping  months,  Instinet- 
iv^,  th«j  stood  bue-haaded. 

niter  and  taster  the  lifting  wheels  whirled. 
nian  wBB  an  uneasy  motion  of  the  vast  vessel,  as 
U  she  wen  deciding  whether  to  obey  tha  familiar 
lawB  of  Qod,  or  ttie  newer  laws  of  man.  But  man 
prsvaHad.  The  screws  whirled  with  a  penetrating 
wfalai.  She  starts  ',  A  wild  hurrah  goes  up  from 
the  dowly-receding  earth.  The  vessel  conquers 
to,  twenW,  fitly  feet.  Now,  you  men!  Sing 
lustily  David's  Song  o(  Ascents  ! 

"Hold  !  ■'  dried  Sergeint  WUltwig. 

"  Sir  1  "  he  shouted,  leaning  far  over  the  rail, 
mnJ  looking  eagerly  to  the  graia  a  hundred  feet 
below  him.  "Sir !  In  five  months  I  Sand  for  us  I 
Bnt  not  beitore  '.  " 

"Aje — aye!  I  will!"  came  distinctly  from  the 
•aith.  nuce  wai  an  instaotaneaus  poising  in  the 
lOtaA  »3t'  'nien  came  a  rushing,  aa  it  of  many 
wfads.  Uke  a  torpedo,  the  air-ahip,  with  a  leap. 
Aot  ihflail  Whate  could  that  speed  atop'i 
TwMl^-flt«!  Fifty!    A  hundred V     Two  hundred 

—" hour  ahe  sped.    Faster  than  the  eagle's 

■Iw  than  the  heart  of  the  homing  pigeon. 
at  been  for  the  stout  railieg,  the  tour 
woun  aava  beea  swept  into  eternity,  A  slift  hat 
dnmod  to  the  electrified  cdt;  below.  SCupetled, 
friuttened,  oowed  dumb,  the  travellers,  trembling, 
mawled  into  the  still  car  beneath  them.  They 
dazed  not  look  out.  The  aensatian  of  such  flight 
wai  unparalleled,  nncatalofued.  It  wae  pros- 
trsling.    They  lost  their  breath.    They  dropped  to 


caUa  to   tune  the   chime  to   any  patticu!  .  . 
nnlnis   the  majority   of   the  bells    are   near  ft« 
required  pitch  at  the  start. 

After  the  bella  am  tuned  thej  are  g«di  poviM 
with  an  elMtric  bell  hammer,  la  diown  in  tha  fait 
IniII  of  the  eeries  in  the  upper  part  of  Fig.  2.  it 
this  bell-hamner  I«  ataooA  idsnttnal  with  that  of  m 

electriobeUof  w  "    '  

writer   inji     " 

eleetrio  beU .     _. 

bell  alluded  to  wai  known  to — ,_, — 

The  magnet  ooie  Ii  leduoed  In  dlameta  et  ih 
upper  end,  and  «Kt«adt  through  the  anttm  at  0* 
top  of  the  bell,  and  ii  thraadad  to  raodve  two  Mb, 
between  whidh  a  win  Ii  olampad.  Then  wta 
from  the  nvand  beU*  are  oomwctad  witk  the  eOB> 
tact  ipriogl  or  kayi  of  the  conent-eontnilliil 
niechwlsm  diown  at  the  oantrs  of  Fig.  2.  Tbaten 
is  insulated  from  the  bell,  and  brt  ween  the  knr* 
nut  and  the  bell  ii  damped  a  yoke  or  loop,  iriiilb  b 
in  electrical  contact  with  the  bell :  but  ioNlitsl 
from  the  eat*.  On  the  core  Is  plaeed  a  boblfa 
wound  with  So.  34  wire.    To  tha  loww  end  e(«M* 


,  ._  _nbm^ 

the  periphery  of  tha  bobbin,  and  ii  pmridtdintka 
■ban  oopper  itnd  to   prereot  tbe   itieking  of  tka 

' — k    To  tto  core  above  Hw  boMin  ie  pivold 

iture,  whioh  ecdeods  downward  one  ttt 
le  bobbin  to  a  point  opaoalla  tbe  pda  v- 
.    The  armature  li   prolonged   b^ood  k 


wooden  jdug.  Tb*  hammer  li  amnnd  toiAa 
on  the  tlucker  pacitat  of  the  beU  ilm.  (tea  tembd 
of  the  bobbin  ia  eoimectad  with  tba  nanat  cora,  Ol 
oth^irithtbabiU.    Batdi  ball  y   aopported  tri 


Hie  brackets  are  connected  togelber  H 
and  commnnleate  thtough  a  wira  wltb  onepowea 
the  bAtterr,  the  otbw  pole  ol  whieb  ii  eonwdri 
with  a  firing,  wbidi  pwewi  on  the  Aaftof  Ik* 
metallie  dram  of  the  ourrMt-dUdbntiiw  icbha. 
The  tpringi  before  alloded  to  prtM  on  the  ^Imda 


Sffi' 


unmored.  Ha! 
of  inooeei  wai  too  fine  to  filch  hia  aanaes.  A  hall- 
hour  later  Sergeant  Willtwig  staggered  to  his 
feet  and   motioned    to    the    entranced    engineer. 

"Where  are  wo  f" 

"  Over  Lake  Hiohigan.     Liok  below  I  " 

Thvj  ware  a  thousand  feet  over  the  surface  of  the 
*«th. 

"Hy    Qod!"     cried   tlia    Sergeant,    suddenly 
iblUuf  his  head  with  both  knuckles. 

•'WiLat'snp?"askedFrofessor  Wilder,  with  an 


musical  ear,  he  a 


\  procure  the 


A  flue  bell  made  of  genuine  bell  matal  is  one  thing, 
and  the  ordinal^  hand  ball  sold  at  the  hardware 
and  house  fumialuDg  gooda  stores  ii  quite  another 
thing,  sliU  the  latter  afford  the  moat  available 
inatsrial  for  a  chime,  and  withal  answer  a  vary 
good  purpoee. 

The  writer  had  the  good  fortune  to  find  a  deader 
who  wai  kind  enough  to  allow  him  to  aalact  from  a 


is  arranged  the  aamo  to  be  pl^ed.  The  friMp 
are  attached  to  a  bar,  whldk  maj  be  tunall** 
so  as  to  remove  the  Brings  from  the  paper  drip  vl 
the  drum  to  fadlitate  the  intmduAon  of  a  aw 
paper  itarip.  Above  tbe  drum  is  risosd  • 
wooden  roller,  the  gudgeons  of  whiek  sR 
preieed  downward  bv  qnma— the  rolUr  bsb| 
d«aigned  to  insure  mlBdent  filotion  of  Oie  papark) 
cany  it  with  apodtlve  motion  thnmgb  the  nacbte 
A  worm  wheeTseeured  to  the  timtt  of  tbe  mrtd 
dram  is  driven  by  a  worm  on  aibatteztandiggd 
right  anglea  to  the  dnn  and  canylng  a  ifmr  mid 
which  roMlvei  Ua  motion  from  a  iSnloo  on  tbe  Aift 
o{  the  electric  motor. 

Whni  tlM  alaotdo  ebim*  ii  eouMeted  wSk  t 
cloek,  ai  ibown  in  Fig.  2,  it  I*  neceHary  to  jnMt 
a  ve^Iong  pvdorated  papat  itaipar  to  ample}* 
perforated  sndlwi  p^ei  nett,  and  to  provide  MM 
tor  starting  tbe  notot  at  the  proper  tims^  •altt 
■topping  it  when  Oe  piece  ii  flidshed. 

On  the  minute-hand  arhoc  are  neured  two  esa^ 

and  to  the  fcame  of  the  dock  is  aaenied  a  spring  ■(■> 

(umidied  with  a  taiangular  arm  pcojecting  into  A* 

'   path  of  the  cams.    The  tree  estd  of  tbr — ^--  — 

carries  a  weight,  and  in  a:    ' 


article  bj  "O.ILB."  in  the 


between  the  arbor  and  lupport  of  tha  iprinr  Mih 
ii  inserted  a  cootaot  Borew.  Tbe  qxlng  arm  iikil* 
normally  o«t  of  ooutaot  wl&  tba  eontaet  sanr- 
WhsD  Uia  arm  Is  raind  by  one  dlba  cami.  Hi 
rdeasad,  the  momentum  of  tba  wei|jit  attaiAel  to 
the  free  end  of  the  erm  eaniei  tbaanab^rtndlk 
normal  podtfon  and  momBtaiilj  do**t  tb*  merit 
on   the   contact  Miew.    The  dacbioal  ocnted  k 

ed  bf  Tlitna  of  the  HMMnutoa  of  awol^ 

banding  «d  tba  qp4^  a^ 
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Tfac  litis  ol  tha  iHtms,  "  HwiMtii 

of  L'qoid  Oiygeo,"  wm  In  iMll  ttb. , 

draw  u^Um  ui  imaunM  and  a  tborongUj 
preciatiTC  andianoe,  inoliidiDg  moit  of  tha  MWnl 

aavuita  in  London. 


^ ,  j8  liiowsd  ■omafeir  ci 

with  liquid  oijgen  in  honooi  of  that  i ' 

who  WM  tha  flnt  to  taka  op  th»t  Una  ol 

tha  ptopartiaa  of  nan  *t  low  tempantiuw.  Sinos 
that  tima  ha  bad  bwn  abia  to  puims  hii  inqniriaa 
moch  tnTthar,  aidad  bf  tha  kind  libeialitj  of  the 
eoonoil  of  that  inatitntion,  who  had  at  grMt 
aip«nia  proTtdad  bim  with  tha  neoawarr  appllinaaa 
for  liqndlTlilg  gaiaa  on  a  lanai  aoale.  Thaaa  had 
bMD  rapplementad  t?  a  ipTendld  ezhanit-iKiav 
fnm  Dt.  AndanM,  which  waaleMpowatfuitham 
that  pioTJdad  l»  tha  Initltntioii,  bat  waa  nereitb*- 
laaa  k  tmt  gnat  awjitineg  in  hu  woik. 

Aftw  thm  pnlimlnahaa,  be  went  on  to  daaoriba 
tha  apwntiu  iij  which  the  Hjuaf aotion  of  osynn 
cSeotad,  uid  thii  deaoription  waa  aidad  iiy 


rsOMATIC   SISTBIBUTOK   OP 

Liamss. 

aatoDwtle  diatribotor  of  Uqnldi,  working  on 
the    "HDOT-in-Uu-llot'*    pilndpla,    hai 

maaouy  tntrodDoad  In  FwU,  ud  ia 
lad  bf  Za  Nalurt.  Tha  llqidd  to  ba 
itad  la  oontalnad  In  a  ojUndiiaal  raaai- 
aoad  in  the  bairaL  It  it  istmdaoad  Uuongb 
>«>tnn  a,  whish  it  la  neoaaaaiy  to  doae 
ifoaOj  by  actewiasdown  tlgbtn  the  ping 
mt  M  a  Nonpar.  ^Dila  wwnwiM  pnndM 
h  wiUk  an  apeitaM  fitted  with  a  oook  F. 
h  wUA  the  llqnid  flowt  Id  MoMbly  eqn^ 
tlou.  nila  oook  la  oloaad  dmCng  tha  opnuioD 
am,  and  opaoed  inunedialely  afterwud.  A 
i  tabe  £  ii  aoldared  In  the  neerroii,  and  ita 
otiemltT  daboDiJiaa .  thanin,  wiiil*  Ita 
mdi  in  the  Inttrioi  of  a  hamiaphnloal  oap- 
:,  o^abla  of  tilting.  If  a  oent  ba  placed  in 
it,  A,  It  will  faU  at  B  npon  a  levm  flisd  to 
apanle.     The  latlai,  In  tilting,  emptiM  the 

that  It  oontaln*  at  D,  wheue  it  makai  ita 
nd  flowi  thiouh  a  tube  into  a  nnall  oop 
.  alouride  the  £■(.  On  tQting,  the  oaptola 
the  lowv  tstteul^  of  tha  tube,  E,  which 

00  the  liqnld.  DoHng  the  tUtlng  then  ii, 
on, «  Mtnin  qnanti^  of  air  Introdnoed  into 
IbMiIoal  memir,  and  Ihii  pennita  a  osrtain 
il7  of  liquid  to  fiow  thioog^  F  and  fill  the 
a  anew  Init  at  the  momant  at  whloh  the 

•stiamitr  of  tha  tob^  being  doaejly  tha 
,  no  mora  air  can  antet  tha  nawtolr,  and  tliii 

1  the  flow.  The  oipanle  then  lentina  flilad 
Iqnid  nnm  viothtc  ooin  la  tnbrodoced  Into  the 
Tba  keg  neta  npon  a  bate,  forming  a  money- 
nto  whloh  the  eoini  faU.  It  will  be  nsder- 
Ihat  Bn<di  an  mppantiu  leqnina  to  be  pei- 

IranDTBble  In  order  to  work  pcoptiiy,  and 
i  la  inmoaiibla  to  obtain  equal   liilnmee  ol 

at  eacfa  operatioa,  «inM  tlie  oonditiona  of 
brinmand  tha  r^ldl^ot  flow  an  not  the 

aeeoiding  •■  the  raaarToir  ia  foil  or  neariy 
f.  It  la  poeAde,  however,  by  ngnlating  the 
of  tha  knrar  eztronl^  of  Bm  tube,  F,  dipping 
)m  eapeolau  C,  to  modify  In  a  aertain  maaann 
aantitf  of  Uqnld  diadtwrged  thnrngh  the  intra* 
on  of  another  ooin  into  we  (lot,  A. 


can  odIt  be  made  by  filling  the  tnba  with  meroniy 


IB  VACmriK  IN  LAHP-BULBS.* 
"E  of  the  moat  intaariing  «1 

|Ma  of  "■ '-- ' 

•  tottoa 


••  in  tha  pro- 
t  Inoandeaoent 

- lie  bnlba  I7  the 

_, ,.    Unta    notDtly   all   lamp 

dMtnnn  hava  made  thalr  lampa  with  Um  aid 


'bmpapetdM,  otM „ 

BM  poM  lor  Hw  edwnitloa  of  It*  lampi  with- 
ha  aid  of  ■tanilal  pnmpa,  and  Iti  lunpa  hara 
'  htUti  TaoQDin  thaA  aoj  lamp  *>i*>  Ij  ex- 
ad  bj  ■eana  at  •  oMnntal  pump, 
flw  iif<iiiiial  pomp  the  momry  la  the  piiton 
k  glui  tab*  &•  eyUndB.  Now.I  elain  tlut 
talHe  pMoa  om  be  nutde  lo  fit  the  walli  of  a 
lar  mn*  doaaly  than  merowr  will  At  to  glau. 
mtano^  let  ft  tab*  S6  ot  40  iMhei  In  l«DMh  be 
with  tha  beat  dfatOled  mmuuif.  doaad  np  at 
Bd, and pfaaedin K nrtlgal poeiUon, ai  ' 


phot-^phB  thrown  oo  tha  ameen.  For  the  liqne- 
faotionofanffiduitgaBfDrtha  leetnie,  tharhadti 
pnaa  into  Mrrlee  no  leia  than  lowt.  ol  Uqnld 
nltaona  oxide  and  ethylene  gaaaa;  th«M  gMei  fm 
torn  er^oratad,  diODlatad  round  the  eon  daw— ■, 
and  than  tndn  retained  to  the  compramata.  Bj 
nuana  of  thia  and  freeing  mixtnraa,  a  temperature 
of  -  180°  C.  wa<  reahsd,  and  it  waa  at  thla 
axtremaly  low  temparatore  that  oxygen  Itnlt  it 
liqDsfled. 
^- '   waa  the  flnt  time  the  lactnrai  had  b- "- 


In  1885,  whan  I  flrat  thought  of  making  a 
matallja  pomp  to  be  naed  for  Inoandeeoeiit  lunpe,  I 
looked  OTer  the  whole  field  to  find  out  what  had 
been  done  In  this  line  ;  bnt  I  loond  nothing  except 
pnmpe  that  would  remore  90  to  dS  per  cent.  o(  the 
-1r.  All  titete  pnniM  Imt*  a  lott  platon  peaking, 
malating  of  ciUiaE  feathae  enne  aoaked  In  glyoarine, 
r  a  hemp  peaking.  BomeUiing  bad  to  be  done  to 
get  a  good  piatoo,  and  a  piaton  that  would  rnn  for 
yean  withont  ever  renewing  tha  packing  rinei ; 
aomething  which  wonid  radaoe  expenaea  and  delay 
in  a  pump  of  tnoh  See  wMkmaiiahlp.  I  there! ore 
begeo  work  on  a  metaUio  platoD  packing.  Two 
yaaraof  espatimentinaln  thulinenodnoedao  aii- 
Dght  piiton  and  crlinoei,  by  whi«h  I  wia  enabled 
to  cxeate  a  TaoDum  and  to  hold  it  for  aareral  dayi 
without  any  leakage  whaterai.  Thoa  the  problem 
of  iDTRillng  a  mechanical  air-pomp  wai  aolted. 
The  firat  pnmp  waa  built,  wMA  prodooed  a  Taonom 
'~  21  Umpe  in  IG  minntaa;  bat  tha  lampa  were  ol 
art  life.      At  that  time  the   inTentor   waa  not 

iken  were  more  uian  pleaaed  with  the  remit,  at 
the  matallio  Taoanm  pnmp  for  Incandeaomt  lamp* 
had  been  predioted  a  tailnn  bj  all  thoee  who  had 

A  teeond  pump  wa*  built  (od  oODatrnated  to  be 
opented  with  mercnry  ;  bat  owing  to  the  unfon- 
teen  action  of  meroory  on  metal  in  a  Taonom,  thia 
pump  did  not  work.  The  eonatnolion  ol  the 
pomp,  howarar,  wat  aatialactory— the  only  thing 

-— -fn-Tolattle  Uquid.    With  tha  atriat- 

kiet  thia  liqmd  waa  fouDd,  and  the 

^Dmp  baoama  a  anocata  on  tha  9th 

day  of  Uay,  1890. 

Vacnnma  created  by  tha  Berrenbeig  pnmp  are 
better  than  thoae  made  by  the  bert  of  maraaiial 
pompa.  Tha  pomp  in  oae  by  tha  Beaoon  Voaanm 
Pomp  and  Electrical  Company  can  eihautt  600 
lampa  at  one  time  in  leat  than  an  boor,  while  a 
mercailal  pamp,  of  whatanc  t^le,  atnnot  make 
u  good  a  TaCDom  in  fire  hoart  oa  ilx  lampa. 

Forthermon,  the  reaidaam  or  vapoar  ol  meroory 
in  a  globe axhauatad  by  a  marcarTpampiaiDJanons 
to  the  filament.  It  will  likewlaa  blaakao  the  in- 
terior wall*  ol  the  globe,  ootting  off  a  portion  of 
tha  light.  Oa  the  other  hand,  a  lamp  eihaoated 
with  a  metallia  racaam  pomp  learei  h  ■  mmainder 
Tapoor  of  oil  or  hydrooarbon,  which  will  ba  daeom- 
poaed  by  the  filament  in  aboot  16  honra,  and  there- 
after inch  lampa  haTe  a  peifeat  or  a  Tarrioelliui 
naaom.  The  reaalt  la  that  the  lamp  will  not 
blaakan  beoaoae  it  oannot  oooTey  the  anuil  partiolea 
trom  the  filament  to  the  slua,  and  conseqaimtly  it 
will  glTt  the  normal  candJe  power  throaghout  'thii 
life  iH  the  lamp,  wbioh  ia  alto  prolooeed . 

Olaat  pompt  are  iimitsd  in  mzt,  but  muchaoioal 
pumpi  can  be  boilt  to  any  tize.  even  for  tfaa  eifaana- 
tion  of  thouaaoda  of  Umpe  at  a  time  in  from  lU  to 
Is  minotaa.  At  preasnt  it  takea  20  minutee  to  get 
rid  of  the  gaaet  contained  in  the  QLamaut.  A  fila- 
ment for  a  lamp  that  would  not  contain  gaaai 
woold  be  a  profitable  ioTentioa. 


qoantity 
uqold  wi 


O' 


LianiD  OXYSEH. 

K  Friday  evening,  lOtb  iutt..  Prof.  Dawar  give 
at  tha  Koyal  tustitate  the  lait  dincoune  of  the 


imall  qoantity  waa  drewi.  _.., _  

"^  -'  a  litre  waa  pot  opon  the  table.    Tha 
not  quite  rf " "■  =- 

that  ha  waa  ni.  , — , ,  , ,  — . 

the  Impoiitia*  wen  doe.  Pot  on  the  ilage  in  front 
of  tha  eleotrio  lanten,  Um  enlarged  Image  of  Oa 
glatt  of  llqoid  waa  tbmwn  on  to  the  aarttai.  Tim 
npidity   with   wtich   the   liquid  boiled  off  tab' 


bving  conttantly 
in  dood,  oanaed  by  tha  Tt^oor  of  the  liquid  ao 
rapidly  ooming  back  to  the  gaaeooa  form. 

Inregardto  eleotrlclty,  tbe  liquid  wat|hownte 
be  an  intolator.  It  refoetd  to  cany  a  apaifc  bom 
an  iodootlon  ooil  ^mm.  Ita  tpeotram  gave  tome 
TOT  diatinct  band*  in  the  red  end. 

The  next  teiiaa  of  eiperimenta  related  to  tba 
magoetle  propertiea  of  the  liquid.  Aportlonwat 
put  Into  a  rock-talt  dith  and  placed  between  tha 
polea  of  a  poweiliil  eledzo-magoet— the  vnr  num 
that  waa  made  for  Faraday,  Inunadlately  Dim- 
neation  wat  mads  with  the  battery,  the  Hqnid 
clattered  round  tha  polet  of  tha  migsM.  tailing  off 
immediately  the  battery  connaation  wat  broken. 

Tobet  oontaiaiDg  the  liqnld  were  next  brought  la 
contact  with  the  polea  ol  the  magnet  ondar  the 
aame  oonditiona— dropt  leaped  up  in  the  tube,  tha 
Burlaoe  waa  mfSsd,  and  tha  magnet  acted  moat 
powerfully  upon  it.  The  moat  atriUng  and 
pretUcet  axpeMment  of  thia  daat  waa  the  elfMt  of 
the  magnet  on  a  piece  of  cotton  wool  aatarated  with 
it.  The  lecturer  aotpended  a  piece  ol  ordinary 
cotton  wool  between  the  polta  of  tha  magnet ;  ol 
oonne,  there  waa  no  aation  ;  bat  immadiatelj  thit 
cotton  wool  waa  aatniatad  with  liqoid  oxygen  and 
toapended  at  before,  the  magnet  eeizcd  it  and  held 
it  tul  the  oxygen  bed  all  gone  off  into  gat.  Thaa 
it  tell  away.     A  piaoe  of  Iron  aalphale  wat  next 

Sreaented  to  the  pole*  ol  the  aame  magnet ;  it  wai 
wbly  drawn  toirardi  It,  next  It  wat  immmedia 
liquid  oxygen,  then  preaentsd  to  the  magnet,  whaa 
It  waa  powerfully  attracted,  and  only  relaaaed  on 
the  evaporation  of  the  liquid. 

Prof.  Dewar  next  proceeded  to  deal  with  liqoid 
atmoiphetic  air,  placing  on  the  taUa  a  glaaa  con- 
tainiug  a  quuiti^,  produosd  by  a  aimilar  procett  to 
that  by  which  he  hald  procoied  tht  liquafaatton  ol 
oxygen.  Curioualy  enough,  thit  air,  although  a 
mixture  ol  two  gatea,  oxygen  and  nitrogen,  lique- 
fied at  il  it  ware  an  elementary  tabttanoe,  or  tome 
chemical  oompound.  To  ahow  tha  abaanae  ol  the 
aotlTe  propertiei  ol  oxygen,  the  lecturer ,  oied  a 
slip  of  wood,  tipped  with  a  apark.  There  waa  na 
aoHvily  ditplayed,  at  in  oxygen  gaa ;  but  the 
nitrogen  boiled  09  more  rapidly,  and  at  a  lowal 
temperature  than  the  oxygen,  ao  that  attar  a  time 
oxygen  only  wu  left ;  then,  when  tha  tlip  of  wood 
waa  praaentad,  the  spark  at  itt  top  bunt  into 
bright  fiama,  iodicatiiig  the  preeenoe  ol  oiygaa 
only.  The  apsctrum  ol  liquid  air  gave  muah  the 
aame  Unci  aa  oxygen  ;  they  ware  famt  when  flrat 
tried,  but  their  iDtaniitjr  inereaaed  ai  the  nitrogan 
became  leaa,  and  mare  inteoae  when  oxygon  waa 
left  by  itwlr. 

In  the  courae  ot  thia  part  of  the  lecture,  much 
amaaement  waa  caused  by  Frot.  Dewar  pouring 
a  portion  of  the  air  into  a  wineglan,  and  walking 
up  to  the  chairman,  bowed  and  aaid,  "  Allow  oul 
Lord  Knlvin,  to  present  you  with  a  glasa  ol  liquid 
air."  The  chaiiman  accepted  it.  The  iBCturar  added 
thecautioD,  "Hold  the  atem  of  the  glaaa;  do  not 
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MM 


■cyni 


ampoaitian,  MtUi 

B  typ«  with  fmi  greater  ip«i 

,    and  uUita'o  effect    than    hu  ev 
mplhhed  by  an?  method.'    T 


,  0  motor  connected  bj  i 

riU)  ■  ateam  plant  oorret  pond  log  to  an  aggre- 
■taoCallroariteam-boilec  pUnta  on  wbeeU 
wold  be  really  dnplioaling  yonr  power  cqn[p- 
Mat  with  bat  little  advantage  andnoeoono- 
liei,  while  there  is  a  leduoed  eSsiency  by 
iuin  of  the  traosmntation  ot  the  heat  Qaitd 
"■HI  the  ooal  throagh  dymmos  and  wireB  to 
itleotria  motor  on  wheel*.  la  the  present 
4ge  of  ekotriosl  acienoe,  talk  of  the  operation 
'Ktadard-gange  roads  throughoat  the  country 
rdectrio  traotion  it  wholly  Tiaiooary."  In 
dt*  o[  that  opioioD,  it  is  probable  that  eleotric 
llwayg,  evsn  of  standard  gauge,  will  And 
Bah  faTooT  in  this  oonntry,  especially  for 
idargTonDd  traCSo. 
tim  dNth  ia  annonnced  of  Hr.  Peter  William 


M  aatomatiaally  distribntes  and  i._  _ 
■oi  time  Mta  the  type  indicated  by  t 
tfmtot,  aatomatioally  epaoea  and  joatiQea  t. 
aatter  withont  mental  efFort  oa  the  part  of  i. 
O|«ntor,  plaoei  it  In  a  galley  ready  lor  book 
umv^fer  aa  deelred,  records  the  nnmber 
GsM  lat,  and  "  leads  "  the  matter  as  and  whi 
KqEirad.  The  (hicage  Tribimt,  which  giv 
tlMnparticQlaiB,  states  that  it  is  known  aa  tl 
'Fali*  Compositor." 

Pnf.  Boy,  of  Cambridga  University,  a 
■nneei  a  speoial  ooorM  in  Booteriotogy  dndc 
tkslong  noation,  the  leotnreri  being  M 
Adunl,  Ur.  Kanthaok  (one  of  tbe  Leproi 
OonmiNioners),  and  Dr.  Lloyd  Jonea,  Tt 
MOn^  which  will  begin  on  Jaly  8,  is  intend) 
Mpeakllr  for  candidates  for  the  Diploma  : 
Fntdlc  Health.  The  examination  will  be  he! 
OQ  Out.  4,  and  candidates  need  not  be  meinbe. 
of  the  Uitifersity, 

The  Syndicate  has  reported  in  favoar  of  holi 
iDf  m  honours  examination  in  Ueohanioi 
Bnuee  at  CMnbiidge. 

TL  Baonl  Pictet  has  recently  presented  to  tl 
Fliii  Academy  ot  Boienoes  a  remarkab! 
"ihidT  "  of  the  phyaioal  and  ohemioal  phent 
Munnder  the  InQuinoe  ot  very  lowtempen 
tuM,  He  flnda  that  the  calorifla  ether  war< 
nrnspanditig  to  low  temperatare  traTCrse  a 
tcdiai  with  hardly  any  aasistanoe.  Som 
ntnundinary  phenomena  were  witnaaeed  b 
X.  Pietet,  whlcti  it  is  impossible  to  deaoribe  i 
a  ihort  note. 

Bomela  to  have  a  Jardin  d'Aoolimatatioi 
ttt  tlte  selected  being  a  portion  of  the  groand 
of  the  Villa  Borghese,  It  ia  calculated  thi 
lintors  to  Borne  will  soon  cover  the  cost  of  luj 
iag  oat  the  gulden. 

The  use  of  the  electric  tramway  and  th 
dwtric  light  in  the  United  States  depend 
nty  mnoh  on  the  price  of  coal  or  the  preseno 
il  water-power  ;  but  in  Austin,  Texas,  there  ii 
ut  a  horse  or  a  male  on  the  street-oat  serria 
-ererytliing  Is  eleotric.  Next  month  th. 
iitlEens  hope  to  finish  a  dam  jaet  oatside  thi 
ilsj,  which  haa  beea  bailt  primarily  for  pnc 
naa  ol  water  supply,  but  whioh  will  hi 
■pable  of  fnmiehing  10,000  horse-power 
laid  ooal  has  to  ba  brought  from  a  distance 
od  oosts  aa  maoh  as  12dols.  a  ton.  In  aomi 
arts  ot  the  Stites  it  oan  be  had  foe  less  >■>'»"  t 
bUata  ton. 

The  Americans  assert  that,  considering  thi 
■igth  ot  the  rna,  they  bare  now  the  fostesl 
olniDthe  world.  Thu  is  the  Empire  State 
Sipiess,  which  leavea  New  York  at  0  a.m.  ami 
suhe*  BaSalo  439-i>  miles  in  3  US  hours— a 
ate  of  fiU-T  milu  an  honr,  including  sCopa. 
&s  train  consists  of  an  engine  and  foar  oars, 
ad  weighs  aboat  230  tons.  Tho  weight  ol 
ogine  is  tK>  tons,  on  driven  40  tons. 

An  interviewer,  having  put  the  qnestion  to 
(r.  0.  Westing honse,  jnn.,  obtained  the  follow- 
m  eipliait  reply  ;— "  As  to  the  operation  of 
tandard  gauge  roada  by  electricity  in  place  of 
teptesent  ateam  looomotive,  euch  talk  is  all 
MMDshine,  It  is  a  question  of  oentralising  th* 
■owet  eccncmioally,  .  ,  ,  The  preaont  looo- 
DOtivea  have  nearly  the   fall  efficiency  of  a 

!.« .. i„;i—        w .J    pjjj    j       .. 


Willans,  at  the  early  age  of  forty  yean,  ] 
was  well  known  by  repute  to  engineen  as  t 
inventor  of  the  engine  which  bore  his  nan 
and  latterly  his  two-cylinder  central- vsl 
engine  haa  come  into  extensive  use  for  ele^t 
lighting.  Mr.  Willant'  death  was  the  reeolt 
an  accident,  as  he  was  thrown  from  his  tr 
and  anstained  a  fractuie  of  the  sknll. 

The  vessel  in  whioh  Dr.  Nanaen  will  ma 
his  Polar  voyage  is  about  9Gft.  long  by  33 
broad,  The  bow  and  stern  are  both  pointci 
the  Bteeiing  gear  and  the  screw  can  be  ooi 
pletely  drawn  into  the  body  of  the  ship,  T 
engine  iii  of  16911.?.  The  vessel  ia  bnilt 
Italian  oak,  which  haa  been  atored  ap  for  mo 
than  30  yeara.  There  will  be  an  outer  oaali 
to  reaiat  the  ice,  so  that  the  sides  will  be  abo 
three-qnarters  of  a  yard  thiok,  with  mai 
Interior  supports  for  strecg:thening  places  mc 
exposed  to  preature.  Besides  other  boats,  the 
will  be  two  large  enough  to  carry  the  crew  ai 
provisions  for  several  mcntha,  in  caae  of  i 
being  neocdsary  to  abandon  the  ship. 

An  nnilSDBlly  large  number  of  iceberga  a 
drifting  about  the  Atlantic.  These  icebergs  a 
becoming  a  great  menace  to  the  Trsnaatlant 
liners,  for  they  are  directly  in  the  path  naoal 
followed  by  the  big  liners  at  this  aeaBOO  of  tl 
year.  On  the  afternoon  of  May  31,  abont  5.^ 
a'olock,  the  City  of  Berlin  was  in  latitude  50*S 
longitude  13'IQ.  It  was  a  clear  and  pleaeai 
iveniog,  and  almost  all  the  passengers  were  c 
deck.  Abont  5  o'clock  the  air  became  vei 
□hilly,  and  the  temperatnre  of  the  water  wi 
very  low.  Captain  Land  at  once  anspected  Id 
berga,  and  steered  a  more  southerly  oouree  i 
tJie  hope  of  avoiding  them.  About  6  o'clocl 
:>nly  a  few  mllea  to  the  north,  a  tcwerin 
loabie- pinnacled  berg  waa  aighted.  The  bei 
iros  fully  200ft,  high  and  abont  600ft,  lonj 
Twenty  minutea  later  another  berg  was  aighte 
m  a  direct  line  with  the  first  \  between  6  an 
t.30  o'clock  fonr  bergs  were  sighted.  Hone  c 
^hemwaelees  than  100ft.  high  and  3U0ft  long 
ill  were  in  a  good  state  of  preservation,  an 
ooked  as  though  they  would  be  able  to  dril 
kbcut  for  same  time  ;  all  of  theae  bergs  wei 
lireotly  in  tbe  westward  track  of  steameri 
icebergs    have    also    been    lighted    by  othc 


A  New  TonisB  Bath.— Mr.  John  It.  Clem 
lODi,  of  Philadelphia,  has  lately  bean  exparimentin 
rith  the  aluminiiim  nits  as  toning  agents  for  tllve 
riots,  and  st  tbe  last  meeting  of  the  Pbolographi 
□ciety  of  Pbiladslpliia  showed  some  plain  lilve 
rints  toned  in  the  ordinarv  gold  bath  with  th 
ddition  of  alumioiam  chlonde.  Warm  hrowo 
mes  ot  great  beautr,  it  is  said,  result  with  ver 
lear  whites.  Tbe  bath  is  made  up  as  follows  :- 
.luminium  chloridk  20gr.,  bicarbonate  of  »di 
iigT.,  water  12oi. :  ioi.  of  gold  aolution  I  :  15  i 
Ided.  It  is  stated  that  prints  in  a  1  :  6  hypo,  batl 
I  in  about  live  minutea,  and  that  there  u  bat  i 
ight  choDge  in  the  tone  produced,  lie  whilea  a 
le  prints  ramajn  quite  clear,  and  the  dataila  in  thi 
ladowa  are  remarkable. 

Klnerala  in  Oanada.-^TheOealogical  3urve] 
epartmeDt  of  Canada  haa  iaanad  a  aammary  of  Ihi 
□miuion's  mineral  production  during  1891.  Tbi 
it  ot  metala  is  headed  by  nickel,  of  whiel 
C'26,G'27tb.  wars  marketed,  fetching  abcul 
iH.i.X'i').  Then  lollcw  0,a29,D7Clb.  ot  ooppeT. 
orth  £247,758 ;  r)l,010oz.  of  gold,  worti 
185,037;    4ie,lS'3oz.    of   sUver,    worth  £81,-136; 


I     ol     L 


£3a,4( 


iS,66alb.  ot  lead,  worth  £5,121;  beaidei  platinum, 
lined  at  £2,000 ;  and  £1'.!  worth  ot  antimony  ore. 
lie  whole  ot  the  matsllic  products  were  valued  at 
•cat  £1,107,000.  Taking  the  non-metollia  >ub- 
uices  in  order  of  value,  it  appears  tbst  3,400.47H 
aa  of  co:il  were  marketed,  brini^K  tJl,A.iS,43l. 
'icks  make  a  poor  second— lT3,!iOS, 000,  worth 
;09,46.i.  Thtn  come  75ii.2y3  barrels  of  petroleum. 
^[HI.ODO;  9,000  tana  otasbaatoa,  £200,000;  187, (JSJ 


»,-lii\  £l.;,4i;0  worth 
01  of  pyrites.  £39,'J17;  203,jl.j  toua  ot  gvpsum, 
3,419;  ,i7,0Silon»o(  coke,  £3.5,118  ;  23.  ")S8  tons 
phntphate,  £32,338  ;  4.J,0'2I  tons  ot  salt,  £32,23.3 ; 
,779  tons  ot  tiles,  £28,159;  £22,6'20  worth  ot 
Ta-ootU ;  03,779  barrels  ot  cement,  £21,817 ; 
d  smaller  qnontitiH  ot  anenia,  feldspar,  fire- 
.y,  BB|;-BtoneB,  (tranite,  graphite,  grmilatones, 
iDgnnete,  mica— £14,302— mineral  paints,  mineral 
item— £10,813— moulding- sand  and  Boapitone, 
d  £11,900  worth  ut  aind  and  gravel  eipoiled, 
LkiDg  a  total  of  £'^,77l!,6.53  in  the  non-metallic 
;.  Tbe  whole 
jw  is  valued  at  fonr  m 


LETTEES  TO  THE  EDITOE. 


J,  PtStHOait  XOWAUIB. 

*a*  ^*  order  to  /seitUau  r^treiue,  COrrttfOMdeutt,  inba 
IpuUiU  V  <"r  '•''«'  prtuioiuy  (uarUi.  will  obll}4  tf 
■oDdnif  llu  wtmbor  if  lilt  Lttur,  ium4l  u  Unfafiot 

"  I  wonlS  bave  eieiigua  wrfte  what  he  koowa,  aad  as 
mnoh  *■  he  knon  bat  no  man :  and  that  not  in  thk 
onlri  but  la  all  other  anbjecte :  For  nuh  a  porwia  may 
V ,  piaaoBlii  bunriadga  and  ai ' *  "- 


[33640.]—"  S.  S."  a  rendu  on  vfiitable  MTvIee  A 
la  adenos  en  appelant  Tattantion  snr  lea  ohMT- 
rations  de  Satunie  de  £1.  Frennan  (33612).  Ja 
jomptals  dapida  loogtwnpe  m  fairs  aataot,  j'^ 
Dime  d£li  eammwce,  mais  ja  n'al  pas  tionv^ 
[aaqs'lciblolaicdafaire  pins"  '-  "-'-- ■- 


ladonnidans  la  journal  de  la     

u  daadn  de  Satnrne  poor  le  12  Mus,  1892,  et  o'eat 
L  bon  dmit  qoe  ce  desnn  ittmm  "  S.  8." ;  oe  desdn 
'enferme  en  effet  del  onomaliM  tri^  graves ;  nn 
enl  fait  soffit  let  pour  Inspirer  das  doutaa,  at  c'eet 
idoi-ci :  au  deesua  de  la  partle  de  rannaan 
irojetee  devant  la  planets  le  globe  de  Satnrne  eat 
lair  tandiaqns  torn  lea  obaarvatenra  ont  vn  dans 
ette  region,  eomaae  mcl-nUimB,  una  lone  aombie 
inl  longs  rannaan ;  pat  compensation  U.  Preaman 

lant<;e,  auasi  marquee  qn'one  bande  de  Jupiter, 
ireeiiEinent  dana  niLe  rdgion  oh  moi-mOme  et  tona 
BB  autres  obaervatears,  noaan'svonaaAia^iNirnf  rim 
H,  U.  Piveman  a  tgalement  flgurf,  dana  aon 
leaaiu,  la  dlviiion  da  CsJndni  et  le  contour  onmplat 
e  I'annean  cbicnr  qui,  nous  oiom  {'"J/irmer, 
evaient  i^tie  hien  diRli:Ilement  visibles  sinai  a  cetta 
poqiie.    J'ai  vn  Satume  un  grand  nombre  ds  toia. 


e  Isttre  prfcudsnte  yavait  dlt  que  je  savaii 

re  il  M.  Preeman  de  ne  pomt  parler  des  ombna  de 
>ione  et  de  Tethya  pour  le  II  Mara ;  or  il  paralf 
ne  est  obauvatenr  a  changf  d'avia  dapuis,  oar, 
ans  le  milme  No.  dn  Journal,  il  nous  dit  qii'il  a 
ntrevu  cea  ombres  aans  trap  savoir  pri^oser  nl  ai 
i  quand.  J'attandstonjouisia  ODuSimation  dela 
inbaite  dea  ombres  de  Uhea,  de  Tetbya,  de  BkmB, 
B  Mimat,  etc,  onnoncfe  par  U.  Fieemon  et  un 
!Ul  autre  observatenr  ( Mimaiij  ;  le  fait  en  vant 
ien  U  peine  et  il  me  sera  pemuB,  en  atteuilant  la 

'e  cetta  viaibilitc  dans  un  0  ponces,  de 
eaerre  an  aujet  da  toutes  let  autres 

e  ces  astroncmea  but  Saturue. 

v.  Tarby. 


SATUSN'S  BINaS. 
;33eil.]-I  1^  glad  to  rsod  that  aome  oi 


idy  having 


Jy  having  a  4iio.  refractor,  I  felt  a  diflidsnca  is 
cue  differing  aa  to  the  appearance  ot  thia  planet 
hen  viewed  with  auch  lajrge  apertures  as  I'^in., 
in.,  and  18in.,  although  unable  to  agree  with  the 
suit  ot  their  observationa,  and  to  am  pleased  to 
id  that  other  amateurs  have  read  tbe  account 
ibliahed,  and  with  similar  instrumanti  have 
amined  tor  themselvei,  and  have  also  llie  courage 
make  known  their  opinions,  altbongh  not 
sbinit  to  deride  the  abili^  of  otben  to  see  more 
an  they  themtelvee  see. 

After  reading  " S.  S.'s"  (Xo.  33012)  aooaunt 
aterday,  I  viewed  the  planet  with  a  Ceuke's  4jln. 
tractor,  but  7.4'j  p.m.  wo*  too  early  to  see  ony- 
ing  ot  the  ring  syBtem.  The  whole  appearance  of 
met  under  a  power  of  75  repraieuied  a  pale 
cular  disc  with  a  minute  black  line  drawn  across 
riding  it  equal)}'  into  two  parts,  and  it  waa  only 
leo  a  power  of  180  was  applied  that  the  continua- 
-  -"" — 'ng  beyond  the  disc  was  dimly  visible. 


the  IS 


v.m.,  however,  the  ring  atood  out  clear  ai 
beyond  the  planet,  and  the  extreme  eni_ 
hicker  than  the  portiona  adjacent  to  the  body. 


a,  with 


breadth,     was    ctearly     _ 

c.  the  dark  line  thickenmg  a  little  at  the 
!ea  ot  the  planet.  This  line  I  considered 
s  the  ahadow  cf  tbe  ring  thrown  upon  the  diac. 
e  thickening  ot  the  exhume  ends  of  tbe  ring  I 
:e  to  [ndieate  that  the  tings  are  not  quite  edg»4n 
ua,  but  are  canted  a  little.    The  niglit  was  windy 
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t  tha  •«•  of  T4,  aft«t 

u  a  "  ham  of  anoUtN 
him  thtODghoiit,  itfll 

hikT*  aMumad,  that 
loea  not  sanM,  dlMua, 
dmlti  that  it  ii  Aqua- 
ta  tbatI(donU;Bii 
aotilriit    Mt.Stnlth 

that  InmUU  an  tha 
r  w;  and  that  ii  nr 
B  hr  nednatlM  tan 
am  dlitiua  to  haalth. 
Mr.  Sodth  wDl  admit 
art  Tlniltcit  in  iti  flnt 
•  it  capable  of  waaring 


E  of  a 


01  <x 


■V^i- 


H'Odli  whan  haalthj 


an  tbatlia 
I  i>n*BitI« 
taoiata  tha 
wadiaUn 


mj  poor  U 
iMMatton 
atdinotioi 


Iranian,  sontagioni 
umad  brokan-up  mr- 
riUdoit.  Ihaniaid 
tanat  Toni  Madm,  aa 
■nA,  andllaalMNfai 
BawithmyatahanaBh. 
loiieotmr  aiioia  La., 
lert  mjaalt  when  I  am 
I  tanat  haya  iMa  tA 
n  \j  woidi  Uka  "it 
'  Mia,"  ao  often  naed 

hat  aewags  froin  oon- 
doea  not  iojoia  tha 
II  oonne  not,  beoanta 
tural  thtmiMtry  of  tKt 


Ooa  wenitofwedl^ 
Ding  the  oonnuntioa, 
ikan  np  fragmeottM 
old  appear  Id  hla  blood 

oemeciaa  of  baotaria 
at  maj  an  not  bag* 
4  vibratloii,  bdn^m 


■y- 
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TIm  wbz  ii  ■  niitnte  of  loft  benwaz  and  of  bard 
<nz  (d  Oainanbt— a  palm-trm  of  ITorth  Bnzil. 
^M  mHndoc  molt  be  numlded  aantlomly,  owing ' 


InoooliDg. 

aUn.— U  "F.a.A."liftahl«fliig«n 
tinl  not  to  Mt  UMm  into  a  oian^ad 
go  a  good  owd  tomwdi  pnraiitiDg 
1  of  tEn  bandL       E.  ToxumoH. 


U&^M^ 

9Mltioa,ItiriU. 
w  penpinrtios 

[77^.]— TtoUn.— Pat  oUn-oa  «  the  ttriDgi 
wbta  yoa  (top  Umoi,  and  not  whan  jou  bow. 
Fnfioui  to  plwfns,  uak  tho  hand  fii  Tcry  hot  water, 
■Hrj  It  well,  ud,  if  naoeuaiy,  powdar  It, 

Csia.  FOBBBBT. 

[TT12T.]— Indaotion  Balanoa.— No   nMdle  ii 

vMd  in  tha  indoatioii  balancs,  bat  a  Ball  taUphouo. 

■^Tha  .y^aophonB   i*   abaoluteir   DeoeMUT.      The 

C:ssx«i  iketoh  ihowi  the  raqoiEamanto.    B«ar  in 


Bind  that  Uutonu  and  mistanDai  of  the  ncondary 
ooOi  mut  bo  ptodidr  the  sune  ai  that  of  tho 
primaitof,  that  they  mnit  b«  wotmd  in  oppoelte 
dinottona,  and  that  the  cnirenta  mpplied  moit  be 
alteniRtiiijg.  S.  Borrom. 

[7713S.]~AoaiuniiIatorB.  —  (1)  An  alternating 
oomat  ii  Dumitahle  tor  charging  aooiuaulaton, 
beoion  thaj  require  a  cootinooiu  oorrant  flawing 
in  one  direotion  to  charge  them,  while  an  altama- 
.  ting  amrait  Bom  alternately  in  opposite  diieotioni. 
Ton  wonld  al«a  Kqnire  42  to  13  aoaumnIaton~iiot 
one,  aa  yon  mention,  as  each  one,  whatever  >ize, 
glTM  OQlT  2  ToUi,  and  ai  ;oa  do  not  mention  the 
a»  of  die  platea  it  i«  impoHibls  to  tell  yon  how 
it  wonld  bpm.    (2  and  3)  "  G.  8."  wfli  And 


src 


poAet-bookt,  &a.  (1)  TBi,tiiecaibonliths:  „ 
five  pola.  lb)  If  thia  ig  an  altematlns  oorrent, 
than  Doth  the  oonducton  are  alternate^  poiitiTe 
and  negatlTe.  (6}  This  would  depend  on  the 
mmbar  of  ampSru  nied.  You  could  find  both 
tfaCM  reaiitancea  by  ndng  ■  Wheitstone  bridge 
when  the  main  current  ii  abut  off.  I  have  never 
liaard  of  a  voltmeter  rejiuteriiig  amptres  before ; 
tfabli  HMkething  new.  No  doubt  70a  mMn  the 
Ammeter  ii  gradnated  5  more  ampSree  than  the 
baniformer  ii  registered  to  transform.  This  ii 
d  if  the  conent  from  the  transfotmer 


[TT45fi.]--Tole*aops.— la  thii  idea  altogether 
AWOidf  IhaveoMdanioroMopeln  thia  waj.and 
witAvetThi^  powai  leaured  *  wondarfullr  good 


long.  Pioonrs,  alao,  aboat  12  vaida  No.  21 
■ilver  wire,  and  ooii  It  into  a  helix  on  a  Ln 
Draw  oat  the  penoU,  and  stretch  the  wir 
board  betweon  six  smews  above,  and  six 
pliM  bslow,  as  shown  in  the  annexed  fl, 


lever  brass  handle,  sliding  <m  the  ftnda, 
oonneoted  with  one  WTnimg  aaew,  sa  si 
right-hand  dotted  line,  while  the  Mt-buit 
screw  Is  conneoted  up  to  the  lelt-lund 
pin.  ThH  reaistanDa  is  greatest  when  the 
—  the  extreme  right-huid  itod.  It  is  U 
is  on  the  extranft  left-band  ttod. 

S.  Bo 


idina  tirioe  a  dar,  say,  for  a  fortnight 
reeks.  This  will  take  all  the  swelling  ■ 
I  will  have  to  be  painted  regularly  if  It  i 


[7T463.]— Iron  Oirdera  or  Joiata.— ' 
load  osn  be  calculated  by  the  formola 
where  8  is  the  strain  on  the  top  or  botto 
both  being  equal,  the  former  being  in  001 
and  Uis  Uttor  in  tension.    The  formula  mi 


intheformW-ii^ 
ceotrm  of  gravity  of  U 


^In.  lot  dvet-hob,  is  Ijsq.ln. ; 


;  d  is  the  distanct 

I  and  bottom  Clant 
la.  It  will  be  fc 
s  of  the  fla«g>*>  • 


falling  to  the  sorfaes  ol  the  eaith,  if  drop] 
a  point  above  it,  is  independent  of  ths  uui 
body  •«  wiU  as  ol  the  materials  oompoi 
IlrtUdo  Mr.  UaoBong  the  jnitioa  to  » 


foQowing  proportion*  will  seonre  a  go< 
jcnnt.  Iron  borings  or  filinn,  3d  pal 
amnuMiiao,  in  powder,  t  part ;  flowers  of 
Ipart;  to  be  mixed  dry,  and  atlimeof  ua 
into  a  binding  ooniistency  with  water.  N 
prepaxation  of  the  joint  ia  necessary  beyoni 
to  the  bottom  of  the  flange  one  or  two  coil 

Sm  or  fibre  ia  prevent  the  jointing  mater 
yen  through   in   tbe  process  of  caulkii 
pipes  ahoold  not  be  aubjectad  to  pressure  I 
twelve  boon  alter  the  joints  havB  been  ma 
W. 
[771B7.]-BnBt  Jointa.— These  are  nu 
a  mixtore  ol  iron  borings  (pounded  small 

in  a  powdered  form.  Tlie  proportions  j 
adapted  aitt,  by  weight,  one  i«it  salammoi 
parM  SDlphur,  and  SO  to  100  parta  bono 
mgredisnts  an  moistened  and  well  mi 
allowed  to  stand  about  one  to  two  hon 
using,  according  to  the  weather.  It  will 
longer  than  a  day  without  beoaminif  hard 
be  mixed  to  meet  daily  requirtmenle.  To  i 
Jdnt  some  yarn  has  to  be  used.  A  commc 
to  oaulk  the  joint  half-full  of  yam,  fiUin 
maining  space  with'the  boringa.  alao  w«U  oa 
II  requirwl  the  borings  can  be  lees  that  this 
more.  It  will  be  found  that  the  boring 
fluialked  off  quite  smoothwithoat  any  other  : 
A  deal  of  skiU  i*  needed  in  making  these  Jc 
caulked  too  tight  the  jrioe  will  split,  as  the 


(l^in 


'kud. 


[7716S.] —Final  Adjoatwant  of  Ses 
Ooila.— 1.  Best  flux,  powdered  rosin  ;  be 
ordinazT  soCt  soldei.  2.  Strip  a  portio 
doubled  cord,  and  twist  up  cautiousl 
balancing  against  a  teat-ooil  on  the  biid 
absolute  accuracy  ia  attained ;  then  sold* 
twisted  junction,  wluch  must  bo  caretull 
with  guttapercha,  and  rolled  into  its  p 
Either  pass  a  brass  screw  through  centra 
bobbin  into  ebonite  slab ;  or  it  the  bobhini 
central  hols,  use  a  leaUier  strap,  like  th 
lettar  n,  over  the  bobbin,  with  a  screw  eao 


[77471.]— OoUiery  Manager.— Write 
Southern,    Univaraal    Hining  School,   Da 
~Di.    You    will    get   every  partioi 


proapeotoi 


-No. 


[77172.1- Qalvanio  Battorlea.— 

R.  C.  I 

(771T2.]-a»lvaiiIo  BattsHea.— Tbe  c 

tion  would  be  tan  times  greater,  or  Ixnpn 

F.  i 

[77172.] -OalTanlo   Battorlea.- If 

btittery  cell,  white  giving  a  current  of  2 

through  a  stated  resutauce,  en-"""—  '"  ■ 


_e  total  oonsumptioi .         .      „ 

10  grains  per  cell.  S.  Bq| 

[77172.1-b»Ivaiiio    Battorlea.- 


EKGUSH  KEOHAinO  AND  WOULD  07  SaCBHOKi    Ho.  1421. 


Um  plate,  aod  p*Miiig  i  ampa.  ia  imy   . 
«  mil  b«  2  12fi  gnunmn  o(  linD  diiaaWed 
r,  not  iiudiidiiigilJM«ut*db7lDoalaalioD. 


I.]  — Oftlvkalo  BattertaB.— Wh«a  b&t- 
n  oomiMMd  in  wiiM,  the  oonnimptioii  of 
btediT  Ter^  mack  man  repid  thui 
'k  Nuar  nnglj  or  in  parallel.  Let 
Qact  a  toinuto.  and  ba  will  na  that 
n  anmaotloD  gathen  tha  aeida,  H  in  dectro- 
iniid  tlia  ELDoa;  and  il  an  oidinarflv nun' 
body  b  dilMlred  thsnbr,  d  /•irliori  will 
.tion  of  an  already  lolabla  body  ba  battened. 
alM  MS  that,  OD  the  ooutiary,  iu  puallal 
boa  aaoh  battary  il  helping  the  ztnoi  of  the 
o  nut  the  add,  ta.  A.  E.  B. 

3.] — Qnraent  Denaitlea. — In  ipvaMng  of 
hiatann  rafan  to  the  number  of  ami^niii 
,  with  leferenM  to  the  leotioa  ol  the  wire  in 
inchea.  A  good  p.o.  copper  wire  will  oar^ 
tnpilea  per  iqoaie  inoh  with  Teiy  littb 
«iiiMntnte.  It  will  bear  2  000,  and  will  get 
h  3,W0  ;  but  would  ptobably  nqnire  6,000 

0  amptuea  to  fiue  ft  (aee  Elicl.  Seritw, 
1888).  ,  8.  Bonom. 
S.] — Omrant  SBoaltlaa . — Imagine  a  Tcaaal 
Ing  air,  a  qnantity  we  will  oall  1 ;  now  by 
ua  make  the  amoonl  1  x  3,  or  three  timei 

.  Vnil  the  afr  not  tand  to  eaoape  with  triple 
Bo  with  eleotridty:  l.OOO  amp^rei  ia  oon- 
the  Mfa  cMiylng  aanaeily  per  Miaare  iDoh ; 
90  oonld  ba  oairied,  and  probsbly  more, 
.  daogeroaa  heating.  01  ooune,  the  atate- 
unt  ail  la  tlmpl j  an  analogy. 

P.  Abkiw. 
3.] — Onzrant  Sansttlea. — Yonz  anppoid- 
to  oM  a  dioketing  taim,  wide.  It  ia  not 
loa  ol  maTlmna  eutylog  power,  or  of 
■<  that  mazimnm,  Soppoaa  in  an  eleotio- 
u  •  fanr-amptra  ooiiant  paaaea  from  plate 
,  aadk  of  61d.  aapatfldal  neaeartmant ;  it  it 
aae  that  the  ourreDt  denai^  ia  only  one-halt 
.{(WDtlld  be,  atterit  paribut,  if  the  platea 
mI  Sin.  iBpei.    Thia,  to   a   learner,  might 

1  anJDportant  matter ;  bntlneleotro-dapou- 
KMi  wlueh  the  fact  baara,  where  the  preeioaa 
am  eoneanied,  it  it  anything  but  a  trifling 

A.  E.  B. 
-If   maani   ate 
.    „  it,  mora  aurrant 

untthroagb  it.  1,000  ampa.  per  aquare  tnoh 
mndi  'ennent  for  a  fleld-magnet  in  a  big 
I,  whaie  the  cooling  anrfaoe  it  amall  relatiTely 
^nme  of  the  ooU.  Bnt  there  may  be  2,000 
•r  rqaara  inch  in  the  armature  of  the  tame 
>,  where  there  la,  pathapa,  only  one  layer  of 


rmatnre.    With  eipoaed  ... 

ry  more  than  1,000  ampt.  par  «]uare  inch, 
ja  onea  lata,  becanie  tiieir  oooliog  aurfaoet 
r  proportional  to  the  tqoata  rooU  of  their 

3.]~.CnTr*at  Densltle*.— The  meaning 
aennent  of  1,000,  2,000,  or  3,000  ampa.  ia 
through  aaoh  EqQareinch  of  eactioa  of  con- 
The  rate  of  i,OO0  ampa.  per  iqnara  Inch 
the  "  aafa  "  cnrteot  for  copper  wirea— that 
ontrent  that  will  produce  no  appreciable 
oi  tha  candactor.  It  having  been  found 
BOirent  of  1,;S0  ampa.  trill  heat  a  nnnd  or 

----•'-  -  -  slion  auffldently 

it  ia  inanlatad . 
an ;  for  amaller 
he  fact  that  the 
For  thin  Sat 
A  corrent  that 
ra  red-hot  wonld  atill  be  a 
ay  from  netting  iL  You  muat 
» naat  d«Telap«d  iu  a  conductor  ia 
of  tha  corrent  multiplied  by  Ibe 
b,  H  -  C  B.  it.  C.  KoTUt. 

4-1— Dynaaio  fbr  OhaTginK  Aoonma- 
-Aimattire,  oog-ring  type,  built  up  of 
lona  6in.  diameter,  Uln.  deep,  wound  with 
.  16;  Beld-uugneta,  Mtnchaater  type,  with 
wnmght  iton  Sin.  diameter,  Tl  long,  with 
nd  lower  yokea  in  out  Iron  20iu.  long,  Gin. 
in.  thick;  eoret  wound  with  301b.  No.  20 
•d  in  ahunt  with  bmthea.  The  wound 
Ql  ba  nearly  6in.  in  diimetar. 

S.    BOTTONK. 

5.]— ETdrOoyat*.— Ilie  beat  I  have  aier 
la  one  patented  by  MoBae,  ot  Greenock.     " 
vai  by  a  two-bladed  propeller,  ^nd  B 
lU-bearing*    thronghout.      The    muiii 
mlnoed  waa  6—7  lule*  an  hour.    The  boat 
I  aaai  as  I  aan  remember,  IStc  long  ;  pco- 
fL  IUb.— 2n.  pitch,  leTolutious  '200—2-30. 
Jocic  BiniJlE. 
t,] —  HTdrooyoIo.  — Having   on   raveral 
«  aaatt  and  rowed  agalnat  the  boat  leferreiL 
Maidly  tort  of  way,  I  can  give  "  Hamp- 


large  Bob-Boy  canoe,  ao  to  apeak,  to  the  afa 
which  la  Bxed  a  amall  aorew  prcmller,  the 
numing  along  tha  length  ot  the  Doat,  and  1 
driven  by  maana  (I  think)  of  bevel  whaala  by  i 
ridera,  who  pedal  bicvda  faahion.    It  it,  ot  c~ 

" '—  "      — -,^op.V1_  T-L..       ■ 


"  geared  up  "  oonaideraUy.  The  thiee  rider 
aeated  on  ordinary  bioyde  aaddlaa,  and  have  in 
ot  each  a  handle-bar  for  aapport.  Tlw  trout 
ateera  by  meana  of  hit  handlea,  whidi  are  oouni 
by  gear  with  the  rudder  at  the  atem,  aomei 
^ter  the  manner  of  tha  atearing  of  a  ai 
oaDoe.  Tha  centre  of  gravity  of  uie  three  t 
being  iiiiniiiiaiilji  ratbet  high,  the  boat  ia  pro' 
with  what  may  be  termed  "  oatriggera,'*  or  i 
oovered-in  oanoae,  one  on  either  ude  of  hai 
tended  upon  rodi.  A  tendency  to  overbatao 
immediately  averted  by  the  partial  lubmergeu 
one  of  theae.  Aa  far  at  I  oan  judga  from 
laboored  appearanoe  of  tha  "  craw,"  aha 
rather  hard.  By  thia  I  mean  that  more  powe 
to  ba  put  into  hai  to  get  a  given  paoa  than  n 
have  to  b«  applied  by  meana  of  aoulla.  It 
open  qneatian,  however,  whether  the  power  ia 
eauly  appUed  by  maana  of  tha  moadea  ot  tite  1 
limba,  at  m  thia  boat,  than  by  mean*  ot  the  an 
rowing,  and  poaribly  more  power  oan  thui  ba  | 
out  by  three  man  with  tha  aame  aaooot  of  fa 
than  can  be  uaad  in  otdiuary  rowing.      F.  J. 

[7747T.]— PoUnhtoar  Him.— Get  it  acru^uli 
tmooth ;  anoint  with  Unaeed-oU,  or  a  mixtn 
linaeed-oil  and  a  amall  quantity  of  beaawax, 
tha  wood  oeaiet  to  be  thinty ;  rub  well  w 
oloth,  then  apply  the  pollih.  A.  E. 

[77477.]- PoUaUnff  Xlm.— HIz  up 
whiting  with  watar  and  aomo  pigment— parhi 
little  burnt  aienna,  to  toit  the  oolour- and  rut 
well  into  the  piece  of  elm.  Whan  dry,  rub  t 
with  fine  glue  paper,  and  body  in  with  Fi 
poUah,  leaving  that  to  dry  thoroughly.  Then! 
off  in  the  aJrual  way  with  the  French  p< 
Fotdbly  ailing  and  ooatinglwith  white  hard  oi  < 
vamith  would   antwer  the   purpcte.    It  it  a 

rial  piece  of  elm,  to  make  it  worth  while  to 
trouble  of  French  polUh  ?  Nuk.  Si 

[77478.]-OoolliiB     Mixtnw.  — The     m 


mrroanded  by  a  miitura  of  lulpbate  of  aoda 
patta,  dilnCe  nitric  add  two  partt ;  or  aalpha 
aoda  eight  parte,  mnriatio  ada  five  parta. 


freeiiDg  Fab.,  and  may.  perl 
■uit  the  queriit;  but  of  what  material  an 
moulda  madeF  The  queritt  ahonld  look  up  th 
of  freezing  miitnree  In  tha  teztbookt,  an< 
which  it  likdy  to  luit  him  on  the  acore  of  ttBo 
and  eipenae,  and  at  regardt  itt  aotioo  on 
moulda.  Nux.  D 


addition  ot  io 


yon  tried  whether  it  rgivea  bettw 
driven  aaaintt  the  brualkea  1"    " 
oonneetad,  and  onl] 


giving  current  tram  the  reaidnal 

fleld-magneti.       "   " 


not  tl 

[771S2.]— Drnomo.— The  effect  ot  the  armatun 
aetting  acroee  the  polee  can  only  depend  on  two 
canaee: — lat,  ttie  armature  coila  leak;  2nd^  the 
bmihes  are  not  iu  the  right  podtiOD.  Chlonda  ot 
zinc,  however  made,  it  alwaya  chloride  of  sine,  to 
that  the  failure  doat  not  dep«id  on  that.  Bead 
the  diractiont  (  give  for  making  dry  oalla  in  my 
la.  "  Qoide  to  Eleotiic- Lighting." 

S.  BOTTOSX. 


tha  equation  p  ■»  i— ^^  — — v    """J   be   tolved. 

We  may  put  it  in  the  torm- 

^  = *?°u*.j. 

Now,  in  trotkt  on  the  differantial  oalcului  we  And 
the  fallowing  formula  tor  an  arc  in  term*  ot  it» 
tangent,  derived  bom  Madanrin'a  "Theonm." 

Tan.-'i  mi^'l  +  ^  -  ?'-  +  &c. 

Thia  it  only  true  when  z  is  leaa  than  unity — that  U, 
when  the  are  ia  lata  than  43°.  Now,  #  ia  muoh 
mora  than  that ;  but  we  can  make  uia  of  ita  luppla- 

mttit.    A*  tha  are  ^  It  more  than  ^.it*  tangent  I» 

negative ;  and  the  tangent  ol  Iti  lupplement  la 
poaitive.  Therefore  put  tan.  ^  m  ~  w,  and  the 
equation  be«omat — 

jr  -  tan.-'a-  j-^j-^ 

the  aecond  term  on  the  left  bemB  the  aupi 
f,  itt  tangent  being  poutive.  Now  Inbi 
eariea  given  above  lor  tan.~  'x,  and  multiply  by 
Uie  denominator  on  the  right  to  dear  the  fraotlon. 
Canoel  the  ~  z  wbidi  appeara  on  both  ddea,  Uma 


.    18  ., 


1£ 


Nov,  it  wlUbeaeeatbattbaaoeffiaentofz'iamneh 
greater  than  thoae  of  the  higher  powers.  Hora- 
uver,  at  z  ia  a  fraction,  the  higher  the  power  the 
lete  in  Taloe  it  the  term  iu  which  it  appean.  W* 
may,  thaiafore,  for  a  flnt  approximation,  luppreaa 
all  the  terma  except  the  tno  fliat.    We  thua  get 


'  ^/S 


<  -45  (about).    The  aetnal  Talue  of  x,  aa- 


ilOMot  bov  UIi  bout.    It  o 


i  at  I 


Ooollnv    Klxturn.  — Withoul 

.la  or  tnow,  I  never  fouud  artifldal 

latiafactory,  and  tha  artide  eipoaed  to  the  mil 
muat  atart  at  XP  ot  thermometer,  when  40°  o 
obtained  tiom  nitrate  ot  ammonia  and  water  i 
parta.  Two  or  three  other  tormola*  wilt  only : 
47°.  Theae  eiperlmanta  were  made  in  I 
I  greatly  prefer  lowering  by  a  atring  into  a 
deep  well,  or  ezpoanre  to  a  draught  of  air 
hotter  the  better),  tent  through  a  light  frame 
with  oonatantly- wetted  maia  or  abort  atravi 
cellar  In  the  north  comer  of  a  houie  is  a  f 
refrigerator— my  loiated  water  in  glaaa  bott 
rendered  dangerously  cold  in  that  lacalily. 

[774TB.]-aoolliiK  Klxti)re.~PBihaps  th< 
lowing  willluilp  "  Outtapeiohai"  :  — ' 

Temperat 

Parta  by     pioduoe 

lugredienla.  weight,       atartini 

fromlCr 

Water 1     t      _  ,«(. 

Nitrate  of  ammonium  . , . ,    1     ( 

Water A     I 

Nitrate  of  Potoatiom    ....     6      ]      ~  12°C 
Chloride  ol  ammonium   ,.    G     ) 

Phoapbale  of  Sodium 3      I  ow  i- 

Dilute  Xitric  Acid     4     j      -  ^^  ^ 

Sulphate  ol  Sodium |      1 

Nitrate  ol  Ammoniam ....     6      }      -  26°  C 

Dilute  Nitric  Add 4      ) 

St.  Hden'a.  R.  Chaxbi 

[T747'J.] — Model  Dynamo.— Oue  ol  my 
Sep.  dynamoB  will  L'ght  easily  five  pea-lam 
about  four  volts  each  in  aerieB.  Tbey  are  c 
Siemena  H  type,  with  armature  lin.  dian 
1]  long,  running  in  upright  fleld-magnetslin. 
)]in.  wide,  and  |  thick.  Wire  on  armature, 
No.  21  nlk  ;  wire  on  F.U.'a,  12oz.  ot  the  same 
cooneoted  in  shunt ;  apeed,  3,000  revs,  per  mii 
power  required,  j-mon.  You  could  nal 
liatteciea  along  with  dynamo.  S.  Botto 

[ 7 71R0.]— Compound  Dynamo. — Aa  youi 
namo  now  begiua  to  give  current,  I  ibould  ailviae 
you  to  try  it  with  lamps  ot  lower  voltage.    Have 


found  by  trial,  is  aboal  -486,  'ao  that  the  abore 
result  is  not  ao  very  much  Iwlow  the  mark.  How 
cube  the  '45,  and  aubitltute  this  for  >\  and  we  gat 
xtmi  +  -0376,  from  which  i  -  ±  ■487,  the  nega- 
tive aign  to  be  taken.  Thia  ia  near  enoogh ;  bnt  any 
degree  ot  aoouracy  may  be  obtained  Sj  repeating 
the  proceta,  nilng  another  term  or  two  ot  ttieaeriea. 
The  angle  ot  the  anpplemeut  is  26°  56',  and  thare- 
1  Die  «  coireapond*  to  an  angle  154°  6'. 
Bath.  MJ.O.H. 


r  advanced  work  oi 


L774a7.]—Pliotography.— Photography  i*  be- 
coming BO  vast  in  ita  appUcationa,  tliat  ,ta  name 
"  the  beat  work  on  photography  "  is  no  easy  taA, 
as  the  beat  work  on  one  branch  ia  not  neObOtarily 
(hebMt  on  another.  However,  here  are  a  lew 
names:  " Inttructions  in  Photogi^y,"  O^ 
Abnay,  3s. ;  "  Photography  with  Emulaiont,"  Cart. 
Abney,  3s.;  "Modem  Photompby,"  W.  S. 
Barton,  It.;  "  Photogravure,"  W.  T.  Wilkinion, 
la.  6d. ;  "  Photography,"  A.  Brothera,  18a. 

S.  BoTToai. 

[77487.]— Photography.- You  do  not  atata  if 
you  require  an  elementary  o-  -'"— "-i  —'■•■'■  "" 

ahilliDg. 

detail,  then"  get  "The  Science  and  "Practice  a 
Photonaphy,'"  by  Chapman  Jonea,  price  half-a' 
crown?  Both  worka  are  puhliahed  by  Iliife  ani 
Sona,  3,  8t.  Btido-street.  There  are  many 
methods  tor  reproducing  a  photo,  on  boxwood. 
You  may  moke  a  IrauBparencj  from  your  nagativa, 
atrip  the  Sim  with  bydrufluorio  add,  then  tranitar 
to  yiui  wood  block.  The  following  is  a  method 
reoonimeBded  by  Wilkiuwn.  Holce  a  aolnlionot 
chloride  ot  ammocium  10  grains  to  loz.  ol  water, 
□ow  add  auSldant  zinc  white  to  f onn  a  thiokuh 
paate.  Take  the  wood  block  and  troa  the  surface 
Irom  grease  by  rubbing  with  a  plug  of  cotton  wool 
and  aplrita,  then  coat  the  aides  and  back  ot  the  bloek 
with  tallow:  now  dip  the  prepared  anrtace  iu  a 
CO-giain  nitrate  of  ailvar  aolutionfor  two  mlnutaa, 
blot  oS  with  filter  paper,  and  dry.  Whan  dry,  {nlnt 
under  negative  to  about  the  depth  you  raqoire; 
DOW  hold  Uie  block  face  down  lor  about  five 
miautee,  then  fix  in  a  itrong  solution  of  hypo,  for 
about  Hve  minutea,  then  wash  tor  about  ten 
minutes  ;  finally,  place  In  i^ta  for  a  few  miuvStft 
ondatanduQQUvaA.Vitei-  ^..^. 
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niAOTIOAL    ILKOTSIO-LIOHI 

prrriNG-xvin. 

By  F.  0.  Aixaop. 

AothoT    of    "Piaotlcil    Elaotrio-BeU   Flttbig," 

"TalaphoiUi :  thau  Conitniclion  and  Flttiiig," 

"  BU>])zia-B«Il  CknutrnctioD,"  fto. 

MTAta  InatkUAtlon  Work— {(wnfintwi). 

HAYING  decided  upon  the  kind  of  engine 
to  be  employed,  we  h&Te  next  to  B^eot 
the  i^naino  and  deteiroina  what  eize  machine 
we  ihall  leqnire.  A  very  Urge  variety  of 
different  shape  dynamos  are  now  in  the 
nuuket ;  bat,  aa  Ux  as  external  appearance 
^oea,  it  ii  praotioally  inunaterial  what  form 
u  Mlected,  the  main  point  being  to  see  that 
it  ia  both  meohanioally  and  eleotrioally  well 
dgsigned  and  pat  together.  So  Iodk  aa  this 
ia  us  cue,  ana  the  dynamo  works  efficiently, 
tticxtanul  ahape  ia  of  verj;  little  moment. 
In  MlBoting  a  maohine,  partioulu^  attention 
Aonld  be  ^aid  to  the  following  parts,  as 
btiiw  thoee  in  which  faults  are  most  likely 
to  derelop  after  the  maohine  has  left  the 
malcn''B  hands.  The  commutator  bars  sboold 
btt  <A  beat  bard  drawn  copper,  insulated  with 
miOK,  and  the  brushea  easy  ot  aooesa,  and  so 
•mnged  that  the  pressure  can  be  aidjnated 
whilst  running  wiuurnt  tear  of  breakiDg  the 
dniaiL  Throw-oS  catches  ahoold  alao  be 
fn>nded  to  enaUe  them  to  be  held  back 
^Mn  it  ia  wiahsd  to  run  the  machine  onopen 
dianit.  The  bearings  ahonid  be  long,  and 
flttad  with  gnn-meud  brasses,  well  bored 
and  haired  tat  adjostoient.  Circular  groovee 
riumld  be  cast  on  the  end  of  eadi  beuing  to 
eitoh  the  waids  ral,  and  these  gxoorea  be  in 
ownsctioc  with  a  jape  running  to  a  tank  or 
ta^  in  the  bedplate.  I^  epindle  should  be 
«l  best  mUd  steel  oaref ally  framed  and 
yiMied,  and  the  driving  pulley  affixed  in  a 
maann;  that  will  be  unaAected  by  the  high 
yid  and  idbralaon. 

Fig.  142ahowaafaTouritetypeof  dynamo, 
ud  a  design  that  will  atand  mach  rough 
votk.    'Sho  magnet  poles  are,  it  will  be  seen, 
'oBs  easting   with   tne  bed-plate,   and   the 
nmatme  sad  oommateter  are  brought  well 
\  Mt  and  easy  of  aooesa.      The  armature  ia  of 
fta  drum  type,  the  bearings  long  and  stout, 
aaddte  two  ternunals  on  a  polished  wood 
ihaa  at  the  top  of  the  pole-pieoes.    Such  a 
'  WMhine  will  be  found  suitoble  for  install&' 
liMis  ot  bom  20  to  100  lighU. 
{    A  rather  difbrmt,  and  somewhat  larger 
■Bohine  is  shown  in  Fig.   U3.    Here  the 
fHspeoea  are  below  the  magnet  coils,  thus 
■iagin^Uie  annatuie  nearer  the  base  and 
Miring  tae  ateadineas  necessary  for  a  la^e 
r^iAma.    Thearmatoreisofthedrumtype, 
as  an  the  armatures  in  all  the  best  machines, 
taad  two  pairs  of  brashes  areprovided,  as  the 
'        it  to  be  taken  off  is  £um.    'Sba  ter- 
B  are  fixed  to  inwilatiog  tuooks  on  the 
"tojaft-haiid  side  of  the  magnet  coila. 
L     *'fe  144    ahowa  the  Brush    dynamo,    a 
"Mduoe  ohiefly  intended  for  aeries  arc  light- 
Li  il^    Hm  annatuie  is  ot  the  ring  type,  and 
Evpolss  (d  the  maenete  are  applied  te  the 
^E  ^.  <A  the  ring.    The   commutator  is   of 
fr  yaal  design,  and  the  terminaU  are  at  the 
Triit-hawd  side  at  the  base  of  the  machine. 
Si  two  manhinsa  shown  in  Fig.  142  and 
!Sf.  143  an  low-tenaion ;  but  the  Brash  arc 
■aiMns  ia  a  higb-teosion  one.    The  output 
rftkatvoftansn  dynamos  would  be  about 
a  ta  100  ampins  at  M  Tolta,  and  200  to  400 
iVina  at  IW  TOita  respeotiTely,  while  in 
haBttMbmaeliina  itwould  be  10  amperes 
^1,000  to  3,000  ToUs,   the  high-preaaore 
■ifa|  ttqmA  m  the  lamps  an  in  series. 
wLao*  dT^amo  is  oonsteucted  so  aa  to 
r    (i*»«Bt»«nnt  Aat  flows  always  in  the 


same  direction,  it  is  called  a  continuous 
current  machine,  aa  opposed  to  an  alternating 
current  one,  in  which  ue  current  passes  first 
in  one  direotion  and  then  in  the  other,  the 
alternations  taking  place  many  times  a 
second.  As  alt«rnating  current  dynamos  are 
rarely  used  in  private  installation  work  we 
shall  not  further  refer  to  them. 
A  dynamo  may  be  either  teritt,  shunt,  or 


with  the  higher  pressure  ia  termed  the  pon- 
tive,  the  other  the  negative.  When  we  join 
these  two  terminals  with  a  conductor,  we 
have  a  "  flow  "  of  electricity  from  the  posi- 
tive terminal  to  the  negative,  the  amount  ot 
this  flow  being  governed  directly  by  toe 
resistance  of  the  conductor,  and  indirectly  by 
the  winding  and  construction  ot  the  dynamo. 
The  conductor  joining  the  two  terminals  is 


tompoaiid  wound,  these  three  diSerant 
meukoda  of  winding  being  shown  in  fige. 
145,  146,  147,  and  148.  T&e  type  ot  machme 
shown  in  these  diagrams,  is  that  ehown 
wound  complete  in  Fig.  142. 

Beferring  to  Fig.  14o,  K.  and  S.  are  the 
two  poles  ot  tile  magnet,  and  between 
them  rotates  the  armature  a,  against 
the  commutator  of  which  press  the  two 
broshea  b  and  b'.  The  two  terminals  are 
at  the  top  of  the  maohine,  the  positive  ( + ) 
being  on  the  left,  and  the  negative  (~)  on 
the  right.  When  the  armatore  is  rotated  a 
diflerence  ot  potential  ordiftennceof  electric 
pressure  is  set  up  between  the  two  terminals 
seen  at  tiie  top  of  the  maohine.    The  one 


lerally  called  the  "external  circuit "  of 


Kenerally  ca 
the  machine. 


terminal,  the  circuit  through  the 
machine  runs,  ve  shall  find,  to  brush  b, 
armature,  brush  b',  magnet  coils,  and  thenOe 
to  the  (^  terminal.  The  whole  of  the  current 
posBee  through  the  magnet-coils,  and  con- 
sequently they  are  wound  with  a  few  turns 
of  very  thick  wire,  the  reaiatanoe  ot  the 
magnet-coils  being  generally  about  two* 
thirds  that  of  the  armature.  In  a  seriea- 
wound  dynamo,  aa  we  decrease  the  reststanos 
of  the  external  circuit,  tn  w«  v— — '  "'^^ 
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E.M.F.  ftnd  cmreat,  and  tbe  more  cutreut 
tliere  is  poasmg  the  more  power  will  be 
leawed  to  drive  the  armature. 

The  ahant  method  of  wmdmg  is  shown  in 
Fig.  U6,  and  difiere  Irom  tho  series  in  that 
ttte  magnet-coils  ara  a  shont  or  bye-pus  to 
the  armature.  Starting  fnmi  the  —  terminal 
the  circuit  runs  to  bnuh  b,  aimatute,  brash 
h',  and  thence  to  Uie  +  terminal.  From 
broth  6  to  brush  h\  there  ia,  it  will  be  seen, 
a  shunt  circuit  through  the  magnet  ooils,  to 
a  portion  ol  the  current  is  direrted  through 
this  path,  and  keeps  up  the  excitation  of  me 
magnets.  As  onlv  a  very  small  onnflnt  is 
required  for  the  shunt,  it  is  wound  with  ■ 
lai^  number  of  turns  of  very  fine  wire,  the 
reaistanoe  of  the  ahunt  usiuUy  being  about 
twenty  times  that  of  the  armature.  The 
effect  of  lowering  the  reaistance  of  the  ex- 
ternal circuit  of  a  shunt  machine  is  just  the 
opposite  to  the  aeries  one,  for  as  we  lower 
wa  resistance  so  the  E.M.F.  falls  oS,  and  aa 
we  increase  it  it  risea  rapidly.  In  fact,  it 
we  short-circuit  a  shunt  machine,  its  action 
practically  ceases,  as  the  current  ia  diverted 
from  the  magnet  coils,  which  consequently 
lose  their  magnetism. 

The  compound  or  aelf-regulating  dynamo 
is  a  combmation  of  both  aeriw  and  shunt 
methods  of  winding,  and  when  kept  at  a 
constant  speed,  will  TiaiTitniTi  a  constant 
E.M.F.  at  its  terminals  under  varying  loads. 


pole  machines)  press  on  the  commutator  at 
diametrically  opposite  points.  Theoretically 
the  points  at  which  the  brushes  should  touch 
the  commutator  are  in  a  straight  line  at 
right-angles  to  a  line  paaaiag  through  the 
centre  of  the  poles  ;  but  in  practice  it  is 
found  that  the  current  in  the  armature 
re-acts  on  the  magnetic  field,  causing  it  to 
be  distorted  and  shifting  the  diameter  of 
commutator  round  in  the  direction  of  rota- 
tion in  a  dynamo  and  backwards  in  a  motor. 
Thus  the  brnshss  in  a  dynamo  will  have  to 
be  shifted  slightly  forward  as  the  numbai  of 


In  fact,  a  properly-dosignod  compound 
machine,  if  kept  at  its  proper  speed,  is  aeU- 
regulating  to  such  a  degree  that  were  it 
suppljing  100  lamps,  00  could  be  turned  oS 
suddenly,  and  the  remaining  one  will  not 
even  "wink."  There  are  two  methods  of 
compound  winding,  the  short  shunt  (Fig. 
MT)  and  the  long  shunt  (Fig,  14SJ.  In  the 
iormor  the  shunt  coils  are.k  shunt  to  the 
armature  only,  but  in  the  latter  foim  a  shunt 
across  both  armature  and  «MrieB  magnet 
coils.  The  series  ooils  aie  usually  wound 
outside  the  shunt,  but  in  some  machines  thu 
shunt  are  outside,  while  in  others  again 
[as  in  Fig.  lis),  the  series  are  on  ona  limb 
of  tho  magnet  and  the  shunt  on  the  other. 

As  to  iriiat  machine  should  be  employed, 
of  course  everything  will  depend  on  the 
arrangement  of  the  lamps  in  the  installation, 
For  arc  lamps  in  series,  a  series  machine 
should  be  used,  but  in  all  incandescent  in- 
stallations where  the  lamps  are  in  parallel, 
and  the  object  to  be  obtained  is  to  keep  a 
coiistant  E.M.F.  in  the  mains  under  a  vary- 
ing number  of  lamps,  either  a  shunt  or 
compound  should  be  employed.  For  large 
installations  a  compound  machine  should  be 
used';  but  as  agooo  shunt  is  very  nearly  self' 
regulating  for  small  installations,  a  shunt 
wO  be  sufilcient.  For  charging  accumi 
latore  the  machine  should  be  shunt  wound. 

The  two  brnahei  of  a  dynamo  (in  two- 


lamps  ^ight  increases,  and  backwards  ai 
lamps  are  torned  out.     This  is  called  the 
"lead"  of  the  brushes,  and  the  lead  will  vary 
aa  the  load.    To    enable   the    lead    of   the 
brushes    to   be    altered,    the  brushes    ai 
mounted  on  a  rocking  lever,  so  that  they  ci 
readily  be  moved  backwards  or  forwards. 

For  touumitting  the  power  from  the  fiv- 
wheel  of  the  engine  or  shafting  to  tne 
dynamo,  either  belts  or  ropes  are  employed. 
Generally  rope  driving  ia  only  used  for 
large  machines,  a  gooa.  leather  belt  being 
the  best  for  the  smaller  sizes.  Fig.  149 
shows  a  dynamo  with  the  ordinary  pulley 
and  driven  by  belting,  and  Fig.  100  shows  a 
sintilar  ma^^iine  fitted  with  flywheel  pulley 
tor  driving  with  a  slack  band  from  a  gas- 
en^ne.  Fig.  151  shows  a  dynamo  fitted 
with  grooved  pulley  (or  rope  driving,  there 
being  a  separate  rope  for  each  groove,  which 
is  preferable  to  the  endless  rope  method,  as 
in  the  former  one  strand  can  break  without 
aSectinR  the  others  or  stopping  the  machinery. 
Rope  bating,  besides  getting  a  much  better 
gnp  on  the  puUeye,  also  runs  much  smoother 
and  quieter  than  leather  bands. 

Fixinr  Drnamos. 

The  smaller  size  dynamos  are  delivered  by 
the  manufacturers  complete,  ready  for  fixing; 
but  those  of  large  size  are  generally  sent  out 
in  separate  parts.  On  arrival  of  the  dynamo, 
the  lid  of  the  packing  case  should  be  re- 
moved, and  the  machine  inspected  to  see 
whether  it  has  been  damaged  in  transit. 
Should  it  appear  all  right,  it  must  be  care- 
ful^ unpanked  in  a  dry  place,  and  covered 
wiu  a  jiieoe  of  tarpaoUn  or  canvas  until  the 
'-Mindatiods  •»  ready. 

It  ia  of  Oe  highest  importance  thai 
foundattona  are  good  and  solid,  as  a  dyn 


sliding  bed,"  whereby  the  distance  of 
the  dynamo  from  the  mam  driving  pulley 
con  be  varied,  thus  allowing  the  tension  ot 
the  driving  barid  to  be  adjusted  while  run- 
ning. If  a  ididing  bed  is  used  this  must  be 
fimUy  bedded  in  the  foundations,  and  secured 
by  holding-down  bolts,  the  lower  ends  of 
iriiich  ore  provided  with  big  square  washers 
and  built  in  the  concrete.  Where  there  is  no 
sliding-bed,  then  the  top  end  ot  the  holding- 
down  bolts  pass  through  the  holes  in  the 
bed-plate,  and  the  machine  is  bolted  direct 
on  to  the  faundations.  The  foundations 
should  be  ot  brick  or  concrete,  and  to  form 
the  holes  for  the  holding-down  bolts,  aome 
taper  wooden  plugs  about  .^in.  square  at 
their  largest  end  muat  be  made.  The  proper 
poaition  for  the  holea  ia  then  marked  as 
accuratoly  as  possible,  and  the  plugs  bnilt  is 
at  these  points,  being  afterwards  removed 
when  the  lonndations  ore  finished.    This,  if 

firoperly  done,  will  leave  tour  holes  rather 
arger  Qian  what  is  required  lor  the  holding- 
down  bolts, 

When  the  concrete  haa  quite  set,  the  hold- 
ing-down bolts  must  be  inserted  roughly  in 
the  holes,  and  the  dynamo  carefully  lifted 
on  to  the  foundation s,  the  ends  ot  the 
bolts  coming  through  the  holes  in  the  bed- 

C'  'a.  The  machine  must  now  be  tested— 
,  to  see  that  it  isin  line,  and  square  with 
ngine  or  countershatting  pulley:  and, 
Muy,  to  see  that  it  is  level  on  the 
foundations.  The  first  is  ascertained  fay 
stretc^iing  a  piece  ol  fine  string  across  froio 
the  ontsiHe  face  of  the  main  driving- pulley 
to  the  outside  face  of  Hie  dynamo -pulley, 
and  then,  it  the  cord  is  straight,  and  touches 


being  a  piece  of  high-speed  machine^,  is 
readSy  affected  by  excessive  vibration  ansi — 
from  unstable  or  improperly  oonstmct 
foundations.  Small  dynamos  are  usually 
fixed  on  a  brick  or  concrete  pier  standing  np 
about  12  to  ISin.  from  the  ground,  but  the 
large  ones  should  be  placed  flush  with  the 
flooring,  the  foundations  being  dug  out  to 
a  good  depth.  It  is  preferable  that  all 
dynamM  should  be  fitted  with  what  ia  oalled 


the  two  edges  of  both  the  driring-puUey  inil 
that  on  Qie  dynamo,  the  machine  ia  propedv 
lined  up ;  but,  if  not,  it  most  be  odiustM 
fill  they  do.  When  the  driving-pulley  i» 
wider  uon  the  dynamo  one.  an  oLlowinM 
must  be  made,  so  that  the  belt  will  nm 
oentrally.  The  machine  is  set  level  by  test- 
ing wiUi  a  spirit-level,  and  driving  thin 
wooden  wedges  under  the  end  of  the  bed- 
plate that  is  toiveat.  These  wedgea  muat  ha 
very  alight  and  wide,  so  that  a  good  large 
beuing  surface  is  obtained.  The  maohisa 
being  properly  in'  line  and  level,  nothing 
now  remams  but  to  fiU  in  and  set  ^le  hold- 
ing-down bolts.  This  is  done  by  pouringin 
thm  liquid  cement  till  the  holes  are  nil, 
taking  core  that  the  cement  runs  well  ip, 
and  reaches  every  part  of  the  hole.  Thil ' 
must  then  be  allowed  aeufScient  time  to  sat, 
when  the  nuts  on  the  ends  ot  the  bolts  oas 
be  run  down,  and  the  machine  is  fixed. 
Small  dynamos  are  often  fixed  by  bedding ' 
in,  flush  with  the  top  of  the  foundotioDa, 
two  lengths  of  thick  timber,  to  which  1h* 
dynamo  is  secured  by  long  eoadi-eorewa.  ' 
Starting  and  Banning  SynamD*. 
Having  fixed  the  machine,  it  muat  next 
be  carefully  examined  to  see  that  it  is  ready 
for  running.  Each  part  of  the  dyuaroD- 
should  be  thoroughly  looked  over  and 
cleaned,  tor  which  purpose  a  duster,  pair  at. 
b^ows,  and  a  clean,  atiff  paint-bruah  willba" 
found  neoeMory.  First  inspect  the  armatoi«> ' 
See  that  it  revolves  f  reelv,  that  no  aads  <v . 
metal  diipe  have  fallen  oetween  it  and  tbt 
Dole-pieaaa,  and  blow  between  with  tlte 
tidlowi  to  nmove  any  dirt  or  grit  that  nuvr 
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^ye  accumulated.  If  any  metal  chips  hsLve 
fallen  between,  these  must  be  carefully  re- 
nunred  by  fishing  with  a  piece  of  hooked  wire. 
Next  inspect  the  commutator  to  see  that  it  is 
not  damaged  in  any  section,  that  no  connec- 
tions are  loose,  and  dust  well  with  Uie  paint- 
brush to  remove  all  grit  and  filings.  Thmi 
turn  your  attention  to  the  brushes :  see  that 
the  ends  are  properly  trimmed,  and  that  ^ey 
are  firmly  gripped  in  the  holders.  Try  the 
pressure  on  the  commutator,  and  see  that 
the  brushes  bed  fairly,  but  not  too  heayily. 
Formerly  wire  brushes  were  much  used  for 
d^^namos,  but  these  have  given  place  to  the 
wire  gauze  and  flat,  copper-strip  ones. 
Generally  speaking,  the  kind  of  brushes  sup- 
plied by  the  manufacturer  with  Uie  machine 
are  those  best  suited  to  it,  and  when  fresh 
ones  are  reqniired,  a  similar  kind  should 'be 
procured,  in  two-pole  machines  the  brushes 
must  bear  on  exactly  opposite  segments  of 
the  commutator,  and  this  must  be  carelully 
inspNBcted  to  see  that  it  is  so,  otherwise  ex- 
cessive sparking  (that  will  not  disappear  on 
altering  the  lead)  will  be  tiie  result.  In 
most  machines  when  the  brushes  are  properly 
inserted  in  the  holders  they  come  naturally 
to  their  correct  position  on  the  commutator. 
The  pressure  on  the  brushes  is  a  matter  of 
the  first  importance,  as  on  this  depends  the 
length  of  time  the  commutator  will  last. 
The  pressure  should  only  be  such  as  is 
necessary  for  efficient  collection  without 
flparking.    If  the  |>ressure  is  too  light,  how- 


snd  cause  sparking  and  fiats  to  appear  on 
the  commutator ;  but  if,  on  the  other  hand, 
too  heavy,  the  commutator  will  cut  up  and 
wear  unnecessarily  fast.  The  beuings  must 
next  be  inspected,  and,  if  thought  necessaiy, 
the  caps  and  top  brasses  removed,  and  the 
spindle  and  befu-ings  carefully  cleaned  from 
ul  grit.  For  tiie  first  run,  also,  it  is  as 
wall  to  slack  out  the  nuts  and  tighten  them 
^  gradually  during  the  f oUowmg  two  or 
tiuee  runs.  The  Ixioricators  must  next  be 
fDsd  with  oil  and  tested;  see  that  they  feed 
freely. 

The  machine  having  been  found  all  right, 
ibsbelt  may  now  be  placed  on  for  a  trial 
mn.    If  a  leather  belt  is  used,  this  must  be 
loft,  pliable,  and  not  too  heavy.     It  must 
'^  be  carafolly  jointed  to  prevent  jumping 
«ilickexing  of  the  lights,  and  fortius  reason 
^  Imtt  joint  is  preferable  to  a  lapped  one.    If 
fts  Mt  is  new,  it  will  stretch  very  much 
-during  the  first  mn,  and  will  require  to  be 
frequently  taken  up.    Wi&  link  belts,  care 
.asit  be  taken  to  see  that  the  driving  or 
^tifht  side  of  the  belt  is  at  the  bottom,  as  this 
Sives  a  better  grip  on  pulley.    The  brushes 
of  the  dynamo  should  now  be  caught  bads 
or  paeked   off  the   commutator,  and  the 
mawrine  mn  empty  at  its  normal  speed,  to 
MS  tiiat  it  is  mechanically  all  right  and  the 
jwannga  run  oool.    It  after  about  half-an- 
'hau^B  nm  the  machine  appears  sound,  it 
'iumld  be  stopped,  the  bmsnes  let  down  on 
^tta  eommutotor,  and  slowly stuted  again. 
Avfioos   to   starting,  however,   the  main 
•witdi  should  be  dmed  Texoept  where  the 
-^beoit   consists   of   arc   lamps,  when  the 
^tdi  most  not  be  dosed  till  the  machine  is 
naung  at  its  full  speed),  and  the  speed 
^ulnslly  increased  until  the  lamps  are  at 
«sir  nroper  brilliancy,  which  can  be  ascer- 
iunsa  either  by  the  pilot  lamp  above  the 
^TpimOy    or   the   voltmeter   on   the  main 
avitchboard.    The  machine  will  now  prob- 
ably oommence  to  spark  at  the  commutator, 
jfliB  bmahss  most  be  moved  backwards  or 
'^orwuds  till   a  position  practically   non- 
■ysAing   is  obtained.     This   shifting  the 
lead  ai  the   famshee   must   be  done  very 
^ndaallyy  as  the  beet  position  is  easily 
iMBBd,  Mid  aa  e^  ahonld  at  the  same  time 
^  kept  on  the  pilot  lamp  or  voltmeter,  to 
m  Oat  tin  E.H.F.  does  not  fkU  off.  Should 
airifthig  the  hnuhes  not  reduce  the  sparkinj^, 
^re  most  look  elsewhere  for  the  cause  of  it. 
Increase  the  proMuie  of  the  brushes,  and 


if  this  effects  no  improvement,  and  the 
brushes  seem  properly  trimmed,  it  is  prob- 
able that  the  brushes  are  not  diametrically 
opposite. 

A  dynamo  while  ranning  should  be  fre- 
quently inspected ;  this  will  often  prevent  a 
little  fault  developing  into  a  serious  trouble. 
F&el  the  bearings  every  time  the  machine  is 
inspected,  and  uso  the  magnet  coils,  to  see 
that  they  are  not  unduly  heating.  When  a 
good  machine  gets  un£ily  hot,  i.e.,  hotter 
than  you  can  comfortably  bear  your  hand 
on  the  coils,  it  is  overloaded,  and  some  of 
the  lights  must  be  turned  off.  The  commu- 
tator, which  is  undoubtedly  the  mobt  im- 
portant part  of  the  dynamo  to  the  attendant, 
requires  sx>ecial  care.  Keep  the  brushes 
properly  trimmed,  and  the  moment  the 
commutator  appears  to  be  unduly  wearing 
or  grooving,  search  carefully  for  the  cause 
and  remove  it.  It  may  arise  from  undue 
pressure  of  the  brusnes,  badly-trimmed 
ends,  or  dirt  and  grit  on  the  commutator. 
A  littie  vaseline  should  be  applied  occasion- 
ally with  a  piece  of  wash-leather,  but  the 
quantity  put  on  must  be  very  small  indeed. 
ByoTy  time  before  vbajpfbia,  and  while  the 
machine  is  running  slowfy,  the  brushes 
should  be  raised  off,  and  a  piece  of  well-worn 
fine  emery  cloth  applied  to  remove  all 
roughness,  after  which  finish  off  with  the 
wash-leather  and  vaseline,  and  the  com- 
mutator is  ready  for  the  next  run.  In  arc- 
light  installations,  the  main  switch  should 


srer,  the  brushes  will  jump  off  while  running,   be   turned   off   previous   to    stopping   the 


machine ;  but  with  incandescent  lamps  it  is 
b^st  to  run  down  with  the  lamps  on,  as  the 
sudden  tuming-off  and  tumin^-on  of  the 
lamps  is  not  conducive  to  a  long  life.  After 
the  machine  has  stopped,  the  oil  that  has 
run  through  the  bearings  into  the  trays 
beneath  should  be  removed,  and  the  machine 
covered  with  a  canvas  cover  kept  for  the 
purpose.  The  used  oil  can,  after  having 
been  carefully  filtered  two  or  three  times,  be 
used  again  on  the  counter- shafting  or  big 
bearings  of  the  engine. 

Dynamo  Faults. 

Like  most  other  machines,  dynamos  are 
subject  at  times  to   certain  faults,  which, 
more  or  less,  according  to  the  nature    of  the 
fault,  affect  their  effident  working.    These 
faults  are  either  electrical  or  mechanical,  and 
may  arise  in  either  the  armature  or  magnets 
of  the  machine.    One  of  the  most  common 
faults  is '*  flats,"  i.e.,  low  places  appearing 
on  the  commutator,  giving  rise  to  baa  spark- 
ing at  the  brashes.    It  is  difficult  often  to 
account  for  the  origin  of  these.    They  may 
arise  from  certain  segments  of  the  commu- 
tator being  softer  thsm  the  others  and  wear- 
ing away  faster,  or  the  brushes  may  have 
been  lifted  off  while  running,  thus  burning 
a  patch  which  has  gradually  worn  worse. 
Whatever  the  origin,  however,  the  moment 
they  are  detected  the  armature  should  be 
taken  out  of  the   machine,    placed  in  the 
lathe,  and  the  commutator  lightiy  skimmed 
with  the  sliderest    and    finished  with  fine 
emery  cloth  and  an  oil^  rag.    If  the  *'  flate  *' 
are  only  very  slight,  it  \ml  often  be  suffi- 
cient te  carefully  round  them  off  with  a  file, 
in  which  the  armature  need  not,  of  course, 
be  removed  from  the  machine.    The  moat 
common  armature  faulte  are  a  burnt  core 
(due    generally   to   overloading),   a    short- 
circuit  between  one  or  more  of  uie  coils,  and 


armature  should  be  at  once  returned  to  the 
manufacturers  for  repairs.  The  magnet 
coils  are  perhaps  the  least  subject  to  faults 
than  any  other  part  of  the  machine,  the 
most  common  one  being  a  short-circuit  or 
leak  to  the  frame.  This  occurs  generally  on 
the  outside  layers,  and  may  be  caused  by 
the  insulation  becoming  abndded  by  a 
blow,  thus  allowing  the  conductor  to 
make  contact  with  the  metal  flange 
of  the  bobbin.  Short-circuite  will  some- 
times arise  in  the  brush-holders,  which  are 
generally  bolted  to  a  metal  rocking  arm,  and 
insulated  by  vulcanite  fibre  or  ebonite 
washers.  Mechanieal  faulte — ^i.e.,  faults  due 
to  bad  mechanical  construction — are  not 
very  common,  and  generally  make  their 
appearance  soon  after  the  machine  is  first  set 
up. 

In  deciding  upon  the  size  of  machine  re- 
quired, it  shoula  be  borne  in  mind  that  it  is 
n*'ver  advisable  to  work  a  machine  up  to  ite 
full  capadty ;  and  therefore,  if  we  wish  to  be 
free  from  dynamo  troubles  it  will  be  best  to 
procure  a  machine  a  size  larger  than  re- 
quired. This  is  all  the  more  important  when 
the  dynamo  is  enga^d  at  times  in  charging 
accumulators,  as  this  is  heavy  work,  andthe 
current  at  first^  starting  is  greatiy  above  the 
normal  charging  current,  and  oftentimes 
very  much  larger  tiian  is  dreamed  of  by  the 
attendant.  The  different  size  dynamos  are 
designated  either  by  the  number  of  16c.p. 
lamps  they  are  intended  to  supply,  or  else 
by  their  output  in  unite,  one  unit  beine  a 
1,000  watte.  Thus  they  are  either  caUed 
20,  30,  or  50  lighters,  or  1,  2,  or  3  unit 
machines. 

(To  be  continued.) 


SELF-ACTING  SLIDIHO,  SURFACING, 
AND  SCRBWdTTTING  GAP  LATHI. 

THE  lathes  of   this   leriea   are  of  superior 
design  and  workmanship,  and  embody  the 
most  recent  ImprovementB.    They  are  made  in 
four    sizes  —  51a.,   Gin.,    7ia.,   and  81n,     The 
engraving  (which  app^us  on  the  next  page), 
is  from  a  photograph  of  the   6in«  laihe  of 
the  series.    They  have  very  rigid  beds  bolted 
upon  strong  standards.    They  are  fitted  with 
powerf  al  doable-geared  headstooki,  with  phos- 
phor-bronze  bashes    and    cast-steel   spindle. 
Back-gears  are  thrown  in  front  by  an  eccentric 
motion,  which    is   fitted    with   a   self-acting 
looking    arrangement.       Closter-wheels     for 
reversing  motion  are  provided,  for  catting  left- 
hand  threads  and   sliding   both   ways.    Both 
these  and  the  back-gear  wheels  have  engine- 
oat  teeth.    The  headstocks  are  supplied  with 
two  steel  oentres  aad  one  square  centre,  driving 
plate  with  two  adjustable  studs  and  one  large 
face-plate.    The   steel   guide-screw  and  gun- 
metal  nut  are  accurately   cat   to  Whitworth 
Standard  pitoh.    Saddle   has   flash   top,  and 
slide  at  right  angles  for  surfacing,  and  is  fitted 
with   quick    hamd-traversing    motion.      The 
compound  slide-rest  is  arranged  for  surfacing, 
taming  conical,  ko,^  the  base  ring  is  caref  ally 
graduated    by  machine  j  for   settiufr   »*>  any 
angle ;  the  slide  screws  are  of  ste?L  A  traversing 
back -stay,    with    oompoaud    adjustments,  is 
arranged  to  bolt  on  carriage.    A  fall  set  of  22 
ohange-whe«]fl   is  provided.    The  top  driving 
appamtus  consists  of  countershaft,  cone,  fast 
and  loose  pulleys,  hangers,  with  extra  long 
pivoted  bearings,  and  belt  shifter.    All  sliding 
surfaces  are  accurately  scraped  to  a  fit.    All 
screws,  studs,  and  pins  are  of  steel.    A  full  set 
of  hardened  sorew-keys  is  sent  out  with  each 


a  broken  connection   to    the    commutetor.   }?^it.«w«^*  n^'J^  r-hw  "^a?°*V^\J'^u^~a"'?' 
Most  armature  faiUts  first  give  evidence  of   ?'  ?*?°^  *?^  .^^-  Islington  Tool  Works,  8^- 


their  presence  on  the  commutetor,  and 
should  the  sparking  at  the  brushes  be  very 
had  and  not  due  to  improper  lead,  overload- 
ing or  badly  trimmed  brushes,  it  may 
generally  be  concluded  that  something  is 
wrong  with  one  or  more  of  the  armature 
coils.  The  machine  should  at  once  be 
stopped,  and  an  efFort  made  to  locate  the 
fault,  both  by  careful  inspection  and  testing 
with  battery  and  galvanometer^  Should  a 
fused  coil  or  short  circuit  be  discovei'ed,  the 


ford,  Manchester. 


HOW  TO  COLLECT  DBSMIDS/ 

DESMIDS  are  microscopioal  unioellalar  fresh- 
water plants,  and  bebng  to  the  order  Algm. 
Under  f  aTourable  drcumstanoes  the  largest  of  them 
may  be  seen  by  the  naked  eye  as  minute  green  specks 
in  the  water.^  The  smalleit  of  them  require  a  good 
compoond  microscope  for  identification,  being  of  no 

•  By  Wk.   N.  Uum^^^.  ^BjwStisMSuBt^  -fi.:^  ^  *\b^  'Oafc 

^  American  MoiO^v^ll  M'\CTO»ro^»t«iV  JouT'ft'xV.* 
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BEIiF-ACTING    SLIDING,    SUBFAOINO,    AND    BCaBW-CUTTINQ    GAP    LATHE.     (3m  previoM  p»ge.) 


iRMtei  iiimiitTtr  Uian  %  hnm«ii  blood  oonranU. 
Tbvf  differ  from  dlitonu  moit  itrlklngl j  In  t£«  eall- 
wkU  baloK  tuft,  and  it  ii  nid  to  ba  oampatsd  (ildioit 
whoUr  of  oalluoH  (Uia  nutarial  of  oottoa),  whlla 
the  uiU-mU  of  dUtom*  i*  foflUnttd  with  dliok  (Um 
■wtwfil  of  8l")>  whioh  randan  tham  britUa. 
Tkinn  o&K  algn  tHa;  «n  ohisQjr  dirtlogidihad  br 
•*ah  ceU  beb%  oompoaad  of  two  if  mnudilMl  failt 
mU*  Joi&ad  at  fliair  Mmm,  wlueb  an  >aiiiatlmaa  ■> 

1. ^.i^..i •"'-roealli.botai 

lea)  ainolatai 

, ._ r  lh«f  natly  form  bat  one 

ladMdiul oall.  DanuldidiSuftoiDaDaaiuthMui 
ijkupt,  riM,  markingi,  and  tha  preaanoa  or  abMiiea 
of  fggwM,  anolik  ipinw,  See.  Om  1,300  of 
lliHa  hkva  tintaj  nea  dewribod,  and  whila  it 
MWBl  M*Ur  wondaif  d1  that  to  many  beaaHf  d1  forma 
«an  ba  fadilonad  fton  a  ilngla  oetl,  ths  itndaat  irill 
nadi];  tudentutd  that  tha  poHlbilitiu  ua  alnoat 
blBalta.  Dwmldi  liara  a  imall  poirar  ofmotjon, 
wUdi  k  nmallf  to  iHgbt  u  to  Mo^pa  obaarration, 
bat  it  !■  mlBdant  to  aztriaale  tliam  from  Mdimoot 
when  tliej  aie  not  too  deeply  boried.  By  eeoration 
of  a  eort  of  mnooi  they  are  able  to  anoboi  them- 
Nlvaa  to  the  bottom,  and  alaa  to  rias  a  paioaptible 
dlrtanea  abora  it.  What  nee  we  can  make  of  thii 
pMOllari  tr  wiU  ba  uen  later  on. 

Of  what  benaflt  are  they  F  will  ba  aakad  by  tha 
(caetiaal  man.  We  oan  tratbfully  wy  that  they 
■n  an  nltlmata  eonree  of  food  for  man  ;  they  aie 
•atm  by  email  antmala,  and  theaa  baooma  tlia  food 
<rflhb«.  StQdanti  wUI  ncaU  nomaioiu  inetanoai 
of  dawnUa  •■■i  in  tha  itomaohi  of  infomian*. 
SouM  Mnall  maili  aattsg  laiga  oloatarinma  not  onlr 
HtlaSad  tbeir  appetite*,  but  g^va  a  plaannt  half- 
hoaltothe  wiltaiailioit  timeuDiiB.  Their actiona 
"    Mof  a  amall  now  with  a 


while  deM^da  may  ba  tonnd  at  any  i 
we  can  set  at  the  bottom  of  aliaUow  pondi,  th< 
1)Nt  wDlMfonnd  wh«n  all  plant  life  ii  in  TfgoroD 


fiDwth.  KnUuilei  whidi  hare  no  vidble  outlet, 
•■dbom  whiehthe  wateTneTeientlnlydlM>ppaan, 
aie  niiKBllj  eseallent  gathering  pUoet.  Shallow 
ponb, atill, eballow ootw of  lakaa,  mm pondaiand 
qaiet  pool!  in  etieama  ara  prominng  reante.  They 
M»  (dtan  be  plentifully  (oimd  oUnging  lo  the  long 
WMar-weede,  tiom  which  they  may  ba  detached  by 
*'  Ing  tha  weedi  into  a  bnoket  of  water,  and 
-g  ttiecn  np  and  do*n.  The  aiie  of  the  pool 
Man  no  niatioa  to  ite  importane*.  A  tmalt 
ek*i^  In  low  ground,  from  which  the  motiton 
almoat  bat  never  quite  dieappeara  in  b'maa  ol 
diougbt,  and  which  u  acarcely  2ft.  acrcH,  hai  pro- 
dueau  two  new  form*.  It  waa  formerly  the  bed  ot 
•  email  granite  booldar,  and  i*  lined  with  a  growth 
of  enhagnnm  mote,  from  whiah  it  aeem*  alirayi 
pceable  to  tquMae  a  tew  dropa  ol  water,  and  when 
Anvt  /JeUe  lemi-oell*  of  the  plant*  free  from 


place,  ^iparauUy  made  by  the  preamre  of  an  oi'i 
foot,  waa  a  Wned  treaaniy  fi^  eereral  montfae, 
Ihnn^  It  gave  no  forma  new  to  eolanaa. 

The  outat  for  gathering  tample*  of  water  need 
be  neilhec  laijte  nor  ezpenaiTe.  A  doian  loi. 
wide^monthad  round- diouldared  praecription  Tiali, 
'th  tbeit  neeeaarf  ootka.  2Saenta,apond- 
from  tha  roadalde,  a  hand  magmfyine 
ting  another  quarter,  and  a  amall 
meuMtandiun  Dook  are  the  only  taqaialtae  tor  pra- 
Umlnary  laarah.  The  pond-EtTok  la  oaaally  a  grey 
birob  about  lin.  in  diameter  at  the  large  end,  which 
i*  flttteued  on  oppodte  ridea  for  aboat  Sin.  or  Tin., 

tut  vartioallf  to  the  flat  elda,  and  a  notc)i  ant  from 
a  inalda  of  each  jaw  forming  ttae  ddn  of  thaapUt, 
3  that  they  may  ■ecniely  graap  the  neck  of  the  loi. 

Haying  aeoured  a  aoffldent  number  of  aamplea 
_rom  loaulUea  wiioea  namaa  and  deecrlptione  are 
racordad  in  the  book,  tb«  ar«  taken  home  and 
carefully  examined  undai  Uie  mtcmoope.  Alwaye 
enter  Uie  namea  of  loolitiaa  in  a  permanent  reoord, 
and  labd  aaoh  vial  with  the  name  of  locality 
and    date    of    gathering.     It    will    aaTe    many 

^la.  It  any  region  gira*  aufficient  promie* 
ahonld  be  TiMteil  again  and  a  larger  quantity  of 
uiateriai  aecured.  Tbu  time  the  outfit  oooaiste  ol  a 
laid  paH  containing  three  or  four  fruit-ouia  fitting 
one  into  another,  and  a  aelt-a*alingtmit-Jar.  The 
lop  aediment  ia  oaietally  gathered  and  pat  into  the 
eana  to  aettla,  which,  wfiea  enough  has  been  ob- 
tained, ia  put  into  the  Jar,  aealeirDp,  and  carried 
home.  A  portion  ia  taken  out  tor  ezamlnalion 
aaitla.  Thereat  ieatrainedthrough lace — moaqnito- 
uetting  will  do.  Thie  take*  out  the  fitamButon* 
forma  that  interfere  with  the  next  operation. 
Deamida  uaoally  ocour  aa  free  or  eingte  oella ;  but 
eorae  beautiful  form*  are  umally  j^nad  Into  fila- 
ment*, asd  theaa  will  be  found  In  the  unatraioed 
aediment.  Altar  etnlnbig  the  material  i*  pat  into 
loi.  Tiak,  a  little  iueaob.  Tbe  Tfalt  are  filled  with 
freeb  water  and  aet  aaide  in  good  light  until  tha 
next  day,  or  aometime*  Until  tSe  eaoond  day,  when 
tha  daraiida  will  be  found  oa  the  aurfaoa  of  Oka 
aediment,  or,  if  aolirely  eueeaealul,  th^  will  be 
found  eaparated  frca  ft  bj  a  layer,  the  mnoo* 
before  ipokeo  of.  They  may  ba  removed  without 
diaturblng  the  aediment  by  carefully  uaing  a  rubber 
capped  pipette,  llti*  material  wiU  be  made  ap  of 
neuly  oleau  deamida,  and  ia  mnidk  more  aatiifaoton 
for  examiDatian  than  the  uanal  mixture  of  daMuIda 
and  dirt.  If  the  operation  ia  not  mtiTely  lucoaaiful, 
and  eome  aediment  I*  found,  it  may  be  eomBtima* 
repeated,  bat  it  ia  beat  to  ba  oarafol  (and  hence  lao- 
caaaful)  the  Brat  time.  To  preawTe  thia  cleaned 
material,  which  would  otheririae  aoon  become  tool, 
it  m^  be  put  into  a  loi.  Tial  of  water  with  fire  drop* 


eaohotglycwlnaandatrangeatcaTbolicacid. ' 
will  preaarra  it,  and  the  gTycerine  will  prr 
by  drying  out  nndw  the  mlixoacope,  wbicl 
proTonng  when  one  la  etudyinea  laiati 
forgata  to  reaiaw  the  water.  Thia  [irea 
anawen  aa  a  mounting  fiaid  nnleai  it  la  di 
preeerre  the  colour,  in  wbich  caae  oarbc 
muat  not  be  uaed.  Fore  glycerine  haa  prei 
fine  green  ooloui  for  aaveral  yean,  but  tl 
chnwie  baa  alw»a  been  Bhrunk  from  the  cy 
The  alldae  moat  be  kept  from  tha  Ij^t  aa  : 
poanble  to  nrerent  bleaching.  Having  g 
wiahed  to  gat  rid  ot  the  oelt  oontenh,  not  a 
be  aaid  aa  to  their  preeervation.  Time  and 
eanaea  an  principally  relied  upon  for  their  i 
ae  no  ^fc*twfn*la  ^tc  been  tried  that  do  no 
jnriouely  upon  the  markinga  of  tha  c 
Thee*  markuua  can  be  well  made  out  on 
npty  oalli ;  beat  of  all  are  tfaoaa  tonnd  < 
le  gathatiug^  and  aoma  emp^  aemi-ce 
loally  be  hadfby  careful  aeMob  amongt 
—eat  In  whioh  tbe  living  oalla  ara  found, 
they  are  not  found,  patient  waiting  and  oi 
-lamiaaticn  are  the  remedy. 

In  order  to  find  new  forma  do  not  take  I 
a  field  tor  study.  Hake  younelf  tht 
familiar  wiHi  one  amall  aeotion  ol  the  nbj 
you  wiU  be  prepared  to  recognlae  anytbini 
that  aeotion.  So  not  dQute  you  attenti 
too  much  to  obaarve.  When  von  havft  fcni 
thing  yon  think  new,  caratolW  meaiore 
diraraona  and  podtioo*  by  aid  of  a  good 
and     make    a    drawing    fi 

I,  which  afaould  be  thorooghly 

by  tepaatisg  tham,  remembering  that  frc 
ahape  deamide  uanally  ^aeent  Hiemaalvaa  ii 
or  lete  pernMOlive  and  therefore  nniym 
view.  On  thia  aocount  sameia  drawing*  i 
tural  ol  deamide  bare  not  tike  valaa  of 
drawing  from  caiafnl  maaenrameDt,  ainoe  i 
only  t>y  accident  that  tbe  deamid  will  prevt 
aymmebrioally.  Tha  micrometer  need  by  tk 
ie  a  (yateai  of  rilk  flbrea  atretcbed  acroaa  the 
in  the  diaphragm  ol  an  (^eyieae.  It  is  aln 
tiauoualy  In  uae. 

Having  convinoed  youraelf  that  yonr  diai 
a  new  plant,  write  iti  daacriptton  In  I 
botanioal  nomenclature  (Wolle'a  "  Deamidi 
good  esamplea),  and  pnbliah  in  your  loot 

paper,  a  oopy  of  whia*"  —'"- ■* 

can  be  sent  to  your  ct 


joumat  for  pabiostfani.  Tbe  drawing 
ooptedbTphMography  orotbermetlwidki  i 
oapy  is  beat  for  ultimate  pabUeatioa,  foa 
deacr^tiona  an  apt  to  be  strangely  tmoalat 
not  ba  too  aure  that  your  find  la  new.  Hist 
awkward,  and  while  not  always  avoidabla 
from  the  value  of  one's  work  not  only  1 
but  also  to  one's  self. 


ENOUBH  MBOHANIO  AND  WOULD  OB  SCBBKOBt   Ko.  1»8. 


BOTKI    OH    BELTOre. 

:  foUotring  aotm  on  IwIUds,  wUcb  wfll  ba 

tmnd  mcMttJre  and  matii],! --ti---" 

:.  O.  Sine"  to  tlu 
<HpU  1  .—What  width  of  bolt  wBl  ba  nqolrad 
«mlt  lOH.F.  (ram  one  1ft.  pollm  maklDg  100 
thma  par  mlnnta  to  anothar  toa  lune  nxa  t 
ntiDBthaaaflgnrea  Ibr  tba  letttn  In  tha  formula 
jon  uad,  wa  hara  '^-''^y™  -  ein-naariy. 
Jod^  of  tha  bait  doa  to  &li  iIm  pnllay  and 
c  ot  nrotalioiM  k  1,2£6H.  per  mlnnta.  Tliii 
r  ii  oontainad  In  33,000  3S  timaa,  baooe  ira 
lata  an  affaottra  landon  of  2aib.  on  tha  bait 
ih  bot*e-po*«t  tba  bait  li  to  banttdt.  ±m 
.  to  trannklt  the  lOH.P.,  On  totd  tMirfoo 
I  2601b.,  whioh,  dltldad  ir  S  (tha  width  of 
t),  KlraaiuiSlb.  m  tha  aSaeUTa  taudon  pat 
t  wBth.  Ai  tha  ibenKai  ol  iMad  belUna  ii 
2001b.  fwr  Indi  of  width,  It  wfll  appaar  Oat 
I  low  rathai  than  a  hj|h  taodon,  wUA,  io 

ia ;  bat  ws  mnit  ramambat  that  to  hava  an 
ra  taniion  of  131b.  wa  niut— unlaa  tha  Mr- 
it  tha  bait  and  pnllan  ara  tafonnUato 
um  adhoidon  with  a  minfmnTn  praaniia — hara 
k  taulon  ot  abont  2filb.,  mauna  a  total  of 
m  the  Haht  tide  of    the  bdt.     T1i«d  there 

ba  wmMbiog  allowed  for  the  oatelawnaai  ol 
wattn  who  S  to  hara  diatge  of  tha  belL  Ai 
ra  alw»a  settlnK  loDser,  there  ii  a  proba- 
Out  the  bait  wffi  gat  pat  on  tighter  than 
i^fai  order  to  praroDt  the  trouble  of  "taklDg 


We  maf  oat  thli  analjdi  ahor 
the  BTeraga  affective  pi— are 
whtoh  i*  I3,Sia  (Mlb.  pM^oi 
TslooitT  of  the  pEitoii,  602ft. 
divlda  this  prodiuit  br  the 
belt,  than  b;  2— bcoaoH)  we  ai 
on  one  belt-then  bj  16  to  glT< 
tanilon  par  inch  ol   widtb ;    thn* 


I?  theaoandIngbod7aii*poaBflila.  ThadiSaraBoa 
between  pnttiog  a  nnall  amount  ol  air  Into  *Ilva- 
tioD  and  a  largo  imonnt  may  be  readfly  ihown  by 
plajing  a  oommon  t4^  mnaioal-box,  fint  whan 
holding  it  in  the  hand,  and  anin  whoo  leatlng  it 
upon  a  mitable  boi.  In  the  fint  Inatanoa  tha 
raialt  ii  a  dalioato  tinhlios,  pn>dnoed  by  the  Tibra- 
tion  ot  the  ateel  eomb  aSine ;  while  in  the  nooid 
thii  tone  ii  enriched  and  roondad  oat  b;  tha  tHkb- 
(ion>  of  the  air  in  the  nipporling  box. 

Id  etndtinc;  thla  ntiieet  bj  the  om  ol  a  toning* 
fork  for  tna  vibrating  bodj,  and  a  slam  or  paat*- 
board  tube  for  the  raaon^or,  it  i*  loond  that  tba 
colnnui  of  air  in  a  tube  ot  a  fl»d  length  wfll  ba  pot 
into  TibratioD  by  a  toA  of  a  oertain  pltah,  and 
■1*0  that  tha  Ughar  tha  pitch  of  the  fork  (and  acn* 
aeqneatlj  the  graaler  the  rapidity  of  Iti  Tibratkn) 
the  ehoiter  mot  be  the  tobe  to  prodooa  reeonanca, 

Thii  faot  baioK  taUbUdMd,  the  pooibiHty  of 
neing  the  tonlng-foA  and  ita  reacnanoa  toba  to 
detomine  the  Talod^  of  aoand  In  air  at  onoe  ang- 
gealiitMU. 

The  alr-qiaaa  aronnd  any  aoondiog  body  !• 
thrown  Into  altamato  oondeniatlonl  and  raruko- 
tioni,  the  eondenMtloni  baiiig  aepuatad  by  tta 
lengu  ot  tha  (ouid-waTa  pndnoad  by  tha  aowid- 
ag  body.  Then  if  N  rapreaanta  tu  nnnbac  of 
Tibrationi  made  by  a  tuning-fork,  Ii  tha  warn- 
length,  and  T  tha  *elod^  of  aonnd  in  air,  Ih* 
nlodly  will  be  giten  by  the  tormola  V  <■  N  L. 

Now,  in  order  that  a  tnbe  may  lie  a  reaonator  lo( 

eerte^  (cck,  It  mmt  ba  of  nioh  a  toigth  that  tha 

.olaeof  the  aonnd-waTe,  w"-'-*-  '-  — '  ' ** — 

■liao  the  fork  rtarti  on  Ita 
■  totheolo    ' 
h  the  fork 


pnlBeof  the  aonnd-waTe,  wbloh  if  pnt  In 

whan  tha  fork  rtarti  on  It.  path  ' '  "■ 

ihall  paaa  to  the  oloaed  end  of  the  t 
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>  S3lb.  Add  to  thii  301b.  ehMk  tendoi  to  prodaoe 
adhadon,  and  2Slb.  to  raaiit  tlie  eentrifngal  force, 
maUns  Uie  total  tendon  on  tb*  tight  ade  of  tha 
belt  liHIb.,  whioh,  aftai  all,  does  not  aeam  much 
□at  of  the  mj  t«  •  donhle  eodUaa  belt 

I  would  Uka  to  wy  a  few  wordi  h«a  In  regaid  to 
the  are  ot  contaot,  whleh  I  do  not  think  i«  an  fan- 
pMtant  factor  in  tlia  amoont  of  pown  a  lialt  wiU 
tranmit ;  tor  with  ^^*  tandODO  on  the  belt  there 
wonld  be  no  pnotiaat  diltaenea  in  the  power  a  belt 
WiU  tnuumit  between  polleya  haTing  160>  or  1S0° 
are  of  oontaot.  To  iUn^ale,  it  we  haTo  a  belt  on 
paUeyi  the  mne  aiie  tnuumittlng  a  given  power, 
tliea  if  we  doable  the  aiie  of  the  oriTor  and  rednoa 
itonnmbn  of  rerolallona  one-half,  then  with  the 
aama  tenalon  on  the  bait,  or,  more  properly,  the 


lead  end  of  the  tobe,  beiefleotad, 
jaat  aa  it  ii  beginning  tta  mon- 
maot  in  the  oppoelto  dlreeUoo.  Inordsto  doOlt, 
the  palaeoturmaatpoMthnniab  twice  the  langtt 
of  the  tabe  while  the  fork  ia  makliig  half  ot  •  oou- 


Fiomthii,Itli 
heTdod^wfllL_„ 

It  la  foand,  howarar,  bv  eaperimcaitinc  with  tobea 
of  dlfftnot  dlameterB,  Oat  a  oorraetlOB  mut  ha 
madafortheopanendof  the  tube;  In  other  worda, 
tliat  to  obtain  a  ooneot  reanlt,  a  oertain  taao- 
tlonal  pBit  of  the  diameter  most  ba  added  to  tha 
Talne  of  I. 

Lord  RayUgh  ^vea  thii  valae  aa  one-half,  ao 
that  the  formnia  will  now  read ; 

T  >  4  X  (I  +  r),  in  whioh  r  It  to  radio*  of  Oe 
tuba. 

Iti*  bettor  to  Uto  the  toimoiaV  mitHl  +  kd), 


it  h«a  allov  ■ , — 

d^toimnla,tobefoiu>doa  ■■«  441  of  h 
xth edition,  it  bdng  ?:^i™.w,-» being 
of  bait  In  inohga;  H.P.,  boiee  pow»;  d, 
tr  ot  pnlley  in  feet ;  v,  Telooi^  of  belt  in 
R  minnle.  nw  oonatant  may  vary  bom 
to  G,000.  In  hi*  exaoiile  he  aaae  4,600. 
nting  the  Sgoraa  in  Examine  1  tor  thwe 
,  wa  hare  "*■ "  *'^  -  9in.  nearij,  which 
ilnlj  in  IIIH1I  of  any  poad^  requirement. 
uoM  i*  iuiKniflcant,  howerer,  when  oompared 
la  width  of  belt  that  hi«  formula  wonld  re- 
nd in  oaaa  we  wanted  to  ran  toe  belt  from  a 
fle*  OD  to  one  ot  ItL  in  diimatca,  the  TCTola- 
iring  100  and  «»  teipeetinly.  Sabditattos 
[area  fw  the  latter*,  we  have  "*  ".^^ 
0.  hm^i  ot  folly  Sto  tlmei  m  wide  a*  li 

**U'*  podiet-boDk  ia  both  Talnabla  and 
X,  and  to  ctttiaiia  it  may  appear  difoonrtaoni. 
tipli  2  it  lak«D  bom  ■  powai 
1  and  pnt  in  opention,  ot  wh 


nafiint 


e  ^Undec  where  it  la  d*Telop*d  to 

bhbO,  wh«e,  for  any  intaraat  we  have  in  it 
nnt,  we  may  eamridw  it  to  be  abaorbad. 
a>^iaa20in.  X  42Ia. '<  hj^MD  "  CodI**, 
dva*  two  126  time-power  dynamoa.  The 
■  n  Hm  tegia*  *halt  are  IStt.  in  diameter, 
aaa  am  tha  dynamo  are  26in.,  only  one  ol 
!■  *bown  fai  tha  Aatdi.  The  belta  are  double 
\  wdiwi,  and  IBin.  wide.  A  oonatant 
I  may  ba  mninttinad  oo  the  belta  by  moving 
UMO*  bom  tha  eagiiie  by  meani  of  aerewi 
Idaaaa  the  belt  (lietohei. 

isna  86  rarolntloni,  giving  the  ^^, 
ot  71fi  nvolutioni,  tha  velomtyol  I  V 
4.B62ft   ner  minnta.      The  aro  ol     V 


aima  total  praaaore  on  the  nBtaoe*  in  contaet,  there 
vill  be  pniotioally  no  differenoe  in  the  power  the 
belt  will  tranimit  Suppoee,  now,  that  we  Inereaaa 
lie  velocity  ol  tha  belt  10  tiniM,  we  oanoot  expect 
he  belt  to  traunoit  10  time*  more  power,  with  the 
una  tendon*  aa  before,  owing  to  the  i^ntrifnnl 
jrce  of  tha  belt  Than,  again,  with  high  apeed  tha 
ime  at  oontact  ii  too  diort  tor  the  lartacoa  to  inter- 
.ook,  or  the  entrained  air  to  leopa. 

I  wonld  nepeotfnUy  oil  the  attention  of  thoae 
who  ara,  or  are  intending,  to  compile  pocket-booki, 
to  the  Jonee  and  Lsnghliai  formula. 


in  which  i  ia  tlu  oonitant  required,  and  then  deter- 
mine ita  value  at  0°  eiparlmantally.  In  one  tnbe 
Ofad  toi*  value  waa  0-66. 

A  form  ot  tobe  br  whioh  thii  method  ot  meante- 
ment  can  not  only  be  readily  demonatrated  for  clam 
nta,  but  tha  vafua  ol  V  aoouralely  deter-'—'  '- 
diown  in  the  aooompanying  flgarea. 

In  Fig.  1,  A  i«  ^ 
tonal  dliameter. 


It  bifng  i,a62ft  per  minat        _ 

twiththe3«fai.paIleywiUbelSr-  (ISJ  x  21 
,  aocrMpattdiog  very  neariy  to  ^^  of  iu  cir- 
^mat,  and  iMno*  we  tnke  for  a  doable  belt 


as8(n[AScx  titbe  for  sstermiv- 

IHQ  THE  VELOCITY  OF  SOTTND.' 

,NE  ot  the  eeaantiAli   for    leeuring  fulneea  ot 

tone  in  a  mndoal  iuitromeut  ie  that  there 

lold  be  aa  large  a  voluma  of  air  pnt  in  vibratioo 


•  BZ9. 


Iv  a.  A.  HoADLiT,  Fbnioa  I*b(t 
Calb«e,  in  the  »t^i</te  Amiriiai,. 


Phnioil  lAboiabiiy 


dwuth- 


umilBT  gluB  tube  whi 

arm,  B.     Thiaarm  i>  « 

lower  end,  the  pivot  being  formed  ot  a  bolt  tia^ng 
throngh  the  vertical  nroott  Back  ot  Uie  tube  A, 
ia  ■  pfa  Msle  gradaaCed  In  mm.  with  the  mala 
divlnon  numbered  from  the  podtion  of  the  tOck. 
At  a  light  angle  to  the  main  veztioal  anpKst  I* 
another,  which  la  *o  arranged  that  lork*  of  duanid 
laogtba  may  be  held  in  pimtic 
By  flUing  the  tube*  irtth  « 

haidbt,  the  length  ot  the  air 

by  moving  the  arm  B  from  Ita  vertical  \ 
in  Fig.  2,  and,  on  ^tti&%  ^^ 
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poiUaii  can  iMdOj  b«  foond  in  whinli  ttwran- 

XoowBB,  bo,  th*  vOntiMi  InqneocT  of  Um 
iUk,  SmHdk  tha  -nlOB  ot  d  br  iiiaa«Dram«nt,  aai 
Ih*  tcIw  of  I  ly  tt«  MpuiBMt, »  nbttttatlaa  Ii 
Oa  abon  Inmnla  &»  V  wOl,  on  ndadjos,  gin 
tte  itlodtj  ot  loaiid  in  air  mt  tha  tampanten  ol 
Oa  mom  M  whloh  (ha  aaparimaat  waa  mada. 


AX  ILXCTKO  -  XECHASICAL 

VACUTTM  PUMP. 

ALTSOnQH    numaioiu   aHampti    hava   baan 
mada  to  dinlaoa  tha  meicoiT  pnmp  tt —  "  ~ 
poaiUMk  it  haa  m  tong  ooonpiad  In  tba  mann: 


•naoaMmir 


bam  Taiy  naafol  In  prodadDg  a  paifial  vaennm, 
bat  it  ha*  ilmott  uuraaallr  beeo  found  niirnMaij 
to  nippUmcnt  UioiT  WMk  witli  tlie  maiential  pomp. 


S  howarm,  >ii4  afpadallj  tli_ 

nmad  bj  tUi  ptooam,  la  oaudd«nbIa,  and  a 
wJiwriBd  pomp  not  opao  to  tlia  objaetioiu  whloh 
■M  noir  aigad  aninit  Utea  hai  anziouilT  baao 
tookad  fn.  Hr.  Allan  A.  Dittmar  and  Ui.  Hbod 
lUkaahanian  claim  that  thay  haTo  sotTod  the 
(foblam  in  thaii  n«w  eltotio-msahaiuoa]  vacniuD 
pinmp,  idkioh  la  hais  iilnifaated.  Th«  illiutratiou  ia 
A  tqmaaatatioii    of   tlia   pomp   and   axbaoatlDg 

IVo  (^linden  Gin.  in  diametai  aia  moontad  tbt- 


«Hing*  ia  diTidsd  into  tiro  oompaitmoita, 
whloh,  H  H,  1*  oonneotad  bv  a  notion  pnmi 
tnnI  to  be  eracoated,  and  i 


ths  other,  "H'  &•  hj  a 
--   tJi«  tnp  oylindei  J,  whioh  ia 
a  ban  ohamtigT  and  Bommiuiioatin 
with  tt  aa  well  ■•  the  extenia]  air.    The  dank- 
hambar,  nomii  i^Iiiidan,  and  trap  ajUitiei  are 
LUfllled  with  oil,  aa  ia  Djoal  in  aii-pompa. 

ra  of  Um  pomp  ia  the  mto  maohaniim. 

' '  ih  doam  the  and  ot  aaoh  cylinder 

a  In  aaob  ohambm',  tba  ooe 

_.    _.  _  ._a  other  downward.    The  ex- 

— 1  thaaa  nlna  loima  tho  ooraa  ot  two 

■eknoida,  whioh  an  «Kdtad  br  a  onmnt  bom  loma 


diadiarga  p 
mooDteaon 


Inlhaoadnc  w 
aN  twonhaa,  o 
tiV«>ing  upward  t 


Mui.anntilai  rlnn,  each  lyiiur  In  a  different 
padphNTt  and  bott  dmnltanaosdr  fad  by  a  bruah, 
e.  vAicb  jrewaa  altamatsly  upon  the  two  aeotioDi. 
nan  aia  aba  two  aeta  of  bmihM,  mm'andnn' 
whkb  feed  flu  aolcDoida.  The  action  ot  the  TalTM 
MB  ba  aady  ondantood  by  retaiaaioe  to  Tig.  2, 
whldi,  bowerar.  abowa  the  two  Bol«ioidi  in  a  plane 
at  dght  anglm  b  that  whlah  they  really  ooenpr  in 
tte^MMt  pamp.  The  pUtot.  in  the  right-iind 
mttodarhaajoitoomplataditaBtroke;  attheinatant 
it  Ittgtt  i^vaid,  the  Inuhm  nn'  soma  in  oontut 


■una  it^tiD   ia  n  ooniidacabla  aa  to  praaant  tho 
appeannoe  of  a  ahowat." 

'*  When  theaaltghtailnga  are  formed  in  the  lower 
regirau  ot  the  atmoaphan,  or  in  tb«  eaaa  of  thair 
deaoaodlDg  far  down  In  tba  «ms,  thay  oi' 
tba  ao-Mdbd  boUdea,  and  iriim  the  Ual-11| 
dartathnm^B  dloud  or  through  air  impn_ 
with  anbatanoaa  Ifttad  np  bom  the  anrtaea  o^  -~ 
■oil  and  aokttmd  in  the  atmoiphere  throng 
nelonea  and  hnnioanaa  ot  nloanlo  amptiona,  thair 
ttBaot  ti  to  oulle  «U  thoae  fabatanoaa  bilo  a  ainj^ 
maac,  tho*  f"f^"g  the  meteorolita  or  aerohta. 
Bali-li^tadnga  and  rafaia  ot  ball-Ughtaiingt  ato  not 
ot  ftequaot  ocoomnoe  in  tho  afano^haric  atrata 
immadurtely  alHn«  the  enrtaoa  of  tba  aaith ;  atiU 
there  are  inatanoaa  of  both  kind*  ot  phnomaoa." 

llMaa  aiognlar  oonolnaiona  appaimUj  oar^  oa 
hack  to  the  tunee  of  our  forafatbm,  aod  recall  Ih* 
diKWdad Uieorie* ot  a  pa«t  age;  bat  Dr.  Trbai'a 
axplanation  ewa  hardly  be  regarded  u  conMatcot 
with  praaent  knowladge.  Indeed,  tbaro  are  aarmal 
objeotionitoit.  Dt.  T^bai'a  idak  that  (be  ahooting 
itan  an  ball-Ugbtnlng*  high  in  the  tampoiatnra, 
while  aeroUtae  are  formed  1?  nibatanoM  united  by 
the  action  ot  eleotridty  io  the  lower  part  of  the  air, 
impllaa  that  a  gnat  dlatinctloa  ezleti  betwe«i  thaee 
bodiaa,  wheteaa  no  aodi  diatinction  appaan  to  have 
baoi  obeerred.    It  la  faigMT  ptoUble  that  ihootia( 


phyrioat  aapaat  thay  ptaaut  la  entbely  oonaOtaBt 
withUtaTlMraMttli^an  mall  planatary  bodiaa 
undergoing  combnattnai.  Thota  an  wnttdertUa 
■"*——-—  of  dM  aad  dlflannoaa  al«o  aa  to  tfa* 
material*  fat  thair  eompodtlon.  Bnt  the  tnfn  of 
■parka often notioed, the eqiandonwUeb  ooonnis 
tba  noiiana,  ita  dackaning  vead.dno  to  atmoaphBie 
and  U*  final  reaofiUcm  faito  hot  aabM,  aa 


the  fegmenta  IP  and  anergiaa  the  aolinoidi 
'.'.  The  eoree  H  H'  will  be  drawn  np,  dodnf 
lire  whidt  leadi  to  tha  teaad  to  be  "h«'"*t>i' 
opening  that  throngh  which  the  air  ii 
iiged  into  the  ohunbcs  J.  When  tbt 
I  reachea  the  olbar  end  of  Ita  atroke, 
niahea  break  contact,  tho  Mrs  H  la  foroed 
by  the  iprlng  and  doeee  tta  Talfo,  while 
lors  H'  diopa  and  opena  tha  ether.  At 
me  tibie  the  bruihea  m  m'  make  oontaot,  the 
alenoida  on  the  laft>hand  i^lbider  an  ^ter- 
r  exolted,  and  pradaaly  the  aamo  action  takaa 
there.  In  thia  way  too  opening'  or  clodng  ol 
■peotlva  TalTca  ia  perfoime^  ttmultaneooaly 
lie  alternating  np  and  down  atrokea  ot  the 
a  in  the  pomp  nUndm.  The  controlling 
ininn  la  enfinl*  automatlo  asd  vaty  eimple. 
I  of  tho  grcatoK  dUBeuIHee  in  tlia  oonatrnotioD 
machaidcal  pump  i*  that  ot  aeenring  pof  ectly 
It  Joint*.  Io  thla  madiine  ontinlT  aatiitactoij 
■  hare  bean  obtainad  by  cuefnlfy  milling  the 
'-— ^ing  a  layer  ot  thin  paper  heanly  coatod 
toTamidiand ' —  "—  "--  — ■-•- 


partlallT  OT  wbdKy  dimlpatad  u 

Tha  talaaMM  anpplf**  u*  with  dmilar  arldaDca  M 
to  tha  charaeMr  of  tha  ahootlng  atara  which  an  too 
amall  to  admit  of  naked-are  obaamtion.  ThM 
haT«  no  taatnna  dlatingmahing  them  bom  Ika 
btiahtw  ola*l^  andi  aa  are   due   to    thdr  Rtaolt 

Hie  radiant  pointi  of  mateoi  ahowan  are  cfW 
TidUo  In  tha  Hine  plaoea  amongit  tha  atan  for  loaf 
Miiod*,  and  Oit  pacoliaii^  I*  c(aita  oppoaed  to  tbt 
{haoiT  that  natoon  bava  th*lr  ot^  in  ban. 
BjAtnlng.    n*  tndlant  ot  a  ihowoc  gnanM 

Jpoiifflon,  Int  muat  partldpata  In  At 


.  The    connacHoai*  to  tha  Umi 
■     rith  - 

pump  bore  mutraM  ia  not  the  Bnt 


iy  mada  with  gat-i 

I  Jolntabeingthi^ 


aoeiwiog  down  tha  whole 

ibber- 
itadwith 


tnUng, 


,_      partldpata  Ii 

tba  aaith.    Not  ahoiild  wo  enect  tta 

"  lightninn  "  to  reenr  at  tha  lame  dataa  In  diSaaat 
jeara,  and  alwayi  from  identical  point*  on  It* 
cdatoal  apbara. 

Many  drcnmatancee  iiutiij  tba  ooanmoi^' 
aoeaptad  view  that  mataor*  an  plaMtary  ban 
cBtmngouTatnumlian  tnm  Am  ouHd^aadii* 
not  been  witUn  it'V  uaana  of  daotridty.  I^ 
Howard,  tba  metaonlo^it,  In  fluff riWiig  a  can- 
ddacabia  ahooting  rtar  loan  I7  Um  on  July  % 
1813,mU,''flialaipnadc«it  laft  cb  my  mind  «> 
altogether  that  of  a  aoiid  ignited  pnjee&l*,"  anil 
beUm  thi*  lmpT*a*ton  eootidned  a  tooth,  and  ttri 
itii  one  often  reoetrad  by  oanful  obaarran. 


lervioe.  Sinoe  thou  many  new  feature*  haTe 
idded  and  improvement*  made  by  Mean*.  A. 
.  Chaa.  P,  Beuunan,  the  foiuwr  lata  anparin- 
it  of  tlie  Sawyat-Mann  Electric  CJompany,  the 
in  the  la^  bndneaa  for  the  peat  fifteen 
and  both  oonneotad  with  tU*  aaitarpriae. 
ipe  ezhanatad  hf  thi*  prooe**  bavs  bomed 
m  600  and  TOO  houra,  and  are  in  a*  good  con- 
it  i*  aaid,  aa  any  en  which  the  beat  mercury 
I  ware  need  which  liave  burned  the  aame  Icogth 

he  ccnatruotion  of  tiie  pump  ia  very  umple, 
limed  that  the  Ant  coat  can  be  mada  exceed- 
low,  and  aa  to  repaiia,  they  vill  hardly  be 
uy,  except  an  oocauonal  packing- ring,  which 


A  SABH  TO  TEE  FOLV. 

By  HnsssT  D.  Wabs. 
CHAPTER  m.— A   MoXRmnTB  Vera. 


t  time,  that  thi*  « 


lottan  whsa  tlu^  wn 

from  a  Pnllman-car  trip  aonaa  UiaGoiithMaL  J*t 
Biardy  liatened  to  the  moami^  and  whiatltag  of  t» 
lir  Uirongh  which  tha? out;  at  fint  he  oraldul 
taoout  for  tha  weird  nolae*.  Unt  tba  tdot,  n* 
nindtul  of  tha  edantifte  Tiew  ot  tha  altutiMi 
iprang  to  hia  teat,  latent  to  xmS  thu  reglater  ot  0* 


PHYSICAL  VATITBX  OF  SHOOT- 
Sra  BTAB8  AND  AXEOLITES.' 

W.  F.  Dsmojra,  En^and. 
I.  M.  TEBAR,  in  a  paper  01 

Stara,  Bolldea,  and  Au-rotltea,"  , 

tronomioal  Scoiaty  at  thePaddc  (Fiiili „ 

LI.  No.  19),  adrancea  the  toUoiiing  th«uy  in 


BotbI  waa  about  to  haaard  tha  oiigina]  i 
Ihat  ho  didn't  t«el  Twj  wall,  whoi  ha  notii 

ly  matriiaa  have  you  gantlaMoai  f^ 
aikad  Sotgaant  mUMgg,  walhEv 


thoot  Tovf"  i 
inateadily  towa 
tomed  himaalf 


tfaemotlaa  of 

pockata,  and  hBOOght 
kind.    Tha  Semnt  1 

"Now  gAth 


natdia*,  aadi  1 
ham  caraiullri  a 
itbatabla. 


aadiaftattV 
_„'unj  — 
table. 


brought  forth  ds  mat^ea  n 

iboi^thateblaandoolaBinlyo  _     _ 

•■aetly  thlrty.twc.  Htay  looked  at  Ooaa 
ir  bo*  ot  wood,  *a  iuDoaat,  lo  d**lnwllT*, 
ao  biandly.  The  patnlanm  haatar  waa 
yet    Bghtaa,    not  waa  tha    oookv.    IM^ 
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by  eleo- 


bad  not  bean  designed  to  light 
tridtr.  And  now,  the  saorifloe  of  eren  one 
match  to  this  neceamy  pnrpoie  took  a 
moment  of  reeolntion.  De  Long*!  itroggle  with  his 
last  match  on  board  the  steam  laon^VNiiia/a,  in 
1873,  occurred  to  Sergeant  Willtwig's  mind.  A 
matchless  expedition  is  a  defeated  expedition.  How 
start  without  the  means  of  warmth  to  explore  the 
Polar  regions  where  the  invisible  sphinx  protects  her 
ioe-boond  mystery  ?  What  is  the  worth  of  tons  of 
ooal  or  food  in  those  secret  places  where themercorial 
fhermometer  freezes,  without  the  magic  spark  that 
^all  oonTert  inert  masses  into  energy?  The  chief 
knew  this,  and  yet  the  braye  explorer,  trusting  to 
his  oonragtt  andgood  fortune,  to  his  star  and  to  his 
indomitable  wilL  preferred  to  brave  the  worst 
TBthar  than  to  delay  his  enterprise.  To  anattacked 
au-ship  delay  might  mean  frustration  of  the  entira 
•dieme.  Where  is  the  explorer  who  has  succeeded 
or  has  failed,  who  has  not  attributed  either  result 
to  his  too  carefnl  caution  or  too  careless  bravado  f 
"What  shaU  we  do,  gentlemen?"  asked  the 
Semant,  soberly.  <«  Let  me  explain.  More  Polar 
expeditions  have  been  wrecked  through  uncon- 
geniality  and  disobedience  than  through  starvation 

f  ^S^'i  ^  '"■^  ^«  l>fl^»  And  you  must  obc^r  me 
lB|Uidtly  as  though  you  were  my  subordinates  on  a 
nan«af- war.  But  I  shall  frsquently  consult  with 
yon,  as  in  the  present  instance.  In  such  oases,  the 
opiuon  of  the  majority  shall  rule.  We  left  Chicago 
at  twelve.  Chictgo  lies  about  on  the  forty-second 
miode;  that  is,  she  is  situated  about  2,880  miles 
from  our  destination.  We  are  travelling  at  the  rato 
of  two  hundred  miles  an  hour." 

The  tutor  now  rose  and  consulted  the  anemometer, 
the  xesnlt  of  which  he  noted  down.  They  all  looked 
-at  him  questicmingly. 

"How last?"  adced  Professor  Wilder  from  the 
engiae-room.  only  a  few  feet  away. 

^'She  marks  194  miles  an  hour.  We  are  now 
tmvelling  swifter  than  man  or  bird  has  ever 
teaveUed  before,"  he  added  solemnly.  The  Ser- 
Mat  did  not  answer ;  he  was  immersed  in  gigantic 
<mlmilatimT. 

"I^k—by  Jove!  A  race!  See  I  "  Jack  Hardv, 
who  had  been  peering  out  of  the  window,  made'a 
motaon  to  the  rest.  They  rushed  to  the  window, 
and  exclaimed  in  wonder.  Far  below  them,  a 
uooiaad  feet  or  more,  shone  the  large  Lake 
Xiehigaa.  So  great  was  it.  that  it  seemed  like  an 
ocean.  Ahead,  and  to  the  westward,  could  be 
laint^  dutingnished  the  connecting  waters  of  Lake 
Simaor.  But  beside  them,  and  foUowing  the  air- 
ihib,  was  a  large  flock  of  birds.  By  theirhightened 
'■Honk,  Honk!"  they  were  easdy  distinguished. 
Prafeaor  Wilder  reduced  the  **  A<<ropole"  to  one- 
quarter  speed,  and  the  geese  easily  k^  pace  with 
Uiu  new  wonder.  The  birds  inspected  it.  They 
paofcsd  at  it.  They  gibed  at  it  Then,  apparenUy 
ooming  to  the  oondusion  that  this  was  some  new 
leader  sent  by  a  goose  divinity  to  guide  them  to  the 
promised  land^ey  formed  b^ind  the  air-ship  in 
a  capital  A.  The  men  had  now  gone  to  the  stem 
erloaow,  oommentinff  on  this  unique  al'rial  sight. 

"  Now,  put  on  a  little  more  steam !  I'llbet  on 
tte  birds  !^  eried  Boval.  The  two  leading  geese 
were  only  fifty  feet  behind,  and  one  could  almost 
note  theff  eager,  tense  expression.  A  touch,  and 
the  air-vessel  shot  ahead.  This  seemed  to  puzzle 
the  birds,  but  they  cheerfully  responded  to  the 
«xtrastram. 

"Seventy-two  knots!"  shouted  the  tutor. 
''That's  a  jwetty  fair  record.  Work  them  up 
ipadually  to  ei^ty !  "  The  geese,  as  yet  unsuspect- 

2'_?*..f*Pf?^y  ^  *^«  ^^^  l*^"!  kept  right 
'tteerfnlly,  although  a  couple  in  the  far  rear  had 

Ugan  to  lag  a  Uttle   behind.    The  **  Aeropole" 

Bowimpsroeptibly  increased  her  speed.  The  leaders 

tv^onded  merrily,  yet  one  could  notice  a  sense  of 

Morprise  In  the  way  thev  craned  their  heads  from 

one  side  to  another.    They  were  now  going  at  the 

^iteof  sightv-two  mOes  an  hour.  Three  more  birds 

dicmd   out,   leaving  eleven.     These  began   to 

wonder  and  to  work.    The  passengers  could  now 

itttioe  a  grieved  expression  stealing  ov«r  the  faces 

«f Jbe  two  lesdecs.    They  began  to  uttw  plaintive 

*HonkB ! "  which  were  not  hard  of  interpretation. 

mj  cried,  as  if  in  plain  English,  "  Hold  up ! 

in^  men  were  now  becoming  exdted.  The  exact 
9Md  of  the  wild  goose  has  never  been  preoiaelv 
MMTtaiaed;  bat  it  has  been  credited  withahun- 
osd  milec  an  hour.  Three  more  dropped  out,  as 
the  wind-gaage  read  85. 

•*Jaiap  her  to  a  hundred!"  shouted  Boval 
Stoe,  with  enthusiavn.  "  I*U  bet  on  the  right- 
wad  one  to  stand  out  last.  This  beaU  yacht-radng 
all  hoUow." 

In  ihmtpiut  that  followed,  aU  but  three  fell 

•Mk.    The  geese  that  were  left  were  evidentty 

IM  pieked  crew  of  many  navigations.    Their  pride 

md  lepvtrtkm  wwe  on  triid.    They  no   longer 

coedfbraie^ito;  th^  saved  their  enersy  for^£is 

tMMndons  qpeed.    Their  wings  inoreasedin  dtroke. 

Thsirnecki  elongated.    Their  thin  legs  stuck  out 

fmtlMr   behind.     Thsj  presented   the  minimum 

fmUtamoB  to  the  air.    Their  ^yes  began  to  bulge. 

Om  ooaldian^e  that  their  breath  came  short. 

Bat  fhrir    eniitiMioii    of   astonishment   was  as 


ludicrous  as  it  was  pathetic.  A  hundred  and  ten 
miles— and  onljr  two  remained.  The  tutor  jotted 
down  notes,  wmle  Jack  Hardy  shot  the  wild  geese 
with  a  "  kodak."  At  a  hundred  and  twenty,  one 
dropped  back.  He  fluttered  in  a  dazed  way,  and 
then  turned  deliberately  with  an  injured  air.  The 
original  leader  of  the  flock  remained  to  flght  it  out. 
Besolution  was  in  his  eye.  lie  seemed  to  gain  upon 
the  air-ship.  For  fully  ten  minutes  longer  nature 
pitted  itseu  aeainst  man  in  this  novel  duw. 

"  One  hundred  and  fifty  miles  !  "  shouted  the 
tutor.  As  he  spoke,  the  gallant  bird,  with  a 
mighty  elTort,  spurted  again.  It  approached  its 
mysterious  leader.  It  came  within  ten  feet  of  the 
wmdow  where  the  men  stood.  It  glared  in,  and 
recognised  man.  Then  it  uttered  a  despairing 
<*  Honk  ?  "  as  if  at  last  it  understood  its  false  sitoa- 
tion.  Unconquered,  its  heart  burst.  Unwilling  to 
turn  back  alive,  at  the  rato  of  over  two  miles  a 
second,  it  gave  up  its  tired  ghost.  Like  a  projectile, 
it  hurled  itself  to  the  waters  below—a  black  flash — 
a  Japanese  firework— it  vanished  from  sight.  The 
four  men  discussed  this  incident  enthusiastically. 

Men  have  risen  before  this— in  balloons— so  high 
that  the  rarity  of  the  atmosphere  precluded 
breath :  but  never  before  had  man  diracted  his 
fliffht  with  such  facility  and  such  marvellous  lateral 
veTodtr.  With  one  accord  the  men  in  the  car  went 
up  to  'the  distin^ished  inventor  and  did  what  is 
only  left  to  men  in  times  of  silent  emotion.  They 
shook  him  by  the  hand. 

Boval  Sterne,  who  for  a  young  man  was  well- 
travelled,  acknowledged  with  an  air  of  harmless 
conceit,  as  if  he  had  £aoovered  the  fact,  that  there 
was  no  more  wonderful  product  of  man's  genius 
than  the  *'  Avropole,"  even  if  he  did  say  it :  and 
that  Professor  Wilder  was  the  foremost  man  of 
the  age.  The  ezdtoment  was  of  a  quiet  kind ;  but 
it  ran  high. 

At  this  crisis,  Jack  Hardy,  feeling  the  absolute 
necessity  of  a  smoke,  reached  forwud  to  ti^e  table 
for  a  match,  and  thoughtlessly  struck  it  on  his  boot. 
The  chief  heard  the  familiar  crackle  and  darted  like 
a  tiger  at  him. 

"  Give  it  to  me,  sir !  Obey  at  your  peril !  "  He 
took  the  burning  ludfer  from  the  astonished 
drummer's  hand,  carried  the  light  tenderly,  as  if 
it  were  the  K'jhinoor,  across  the  floor  of  the  car, 
and,  while  the  rest  watched  him,  transfixed  at  the 
sobering  sight,  he  lighted  the  petroleum  heater, 
and  then  the  lamp  in  the  Atkinson  cooker.  He 
shut  the  doors  tightly  to  keep  the  sliffhteat  breath 
away  from  the  leump,  and  then  handed  the  almost 
extinguished  match  back  to  Mr.  Hardy.  '*  There ! 
Light  your  cigar  now.  It  is  the  last  match  used 
without  my  written  instructions.  Sealed  in  a  tin 
box,  the  matches  shall  be  carried  about  my  person." 

"  Now,"  continued  the  sergeant,  "  we  will  take  a 
formal  ballot.  We  have  on  huid  thirtv-onematohes 
and  two  stoves  lighted,  neither  of  whidi,  witii  the 
care  we  shall  bestow  upon  them,  ou^ht  to  go  out 
for  five  months ;  we  have  petroleum  m  abundance 
to  heat  this  car,  and  to  cook  as  long  as  we  shall  be 
able  to  stay  In  it.  The  question  is,  shall  we  take 
even  the  slightest  risk  and  proceed  on  our  journey 
as  we  are,  or  shall  we  descend,  exposing  ourselves, 
perhaps,  to  ignorant  ridicule  and  attack,  and  our 
sole  source  of  hope  and  safety  to  possible  wanton, 
prejudiced  destruction?"  He  stopped  for  a 
moment,  and  then,  for  ihe  first  time  since  they  had 
started,  lishted  a  (agar,  as  if  in  graceful  apology,  at 
Jack  Mardy's  dgaretto.  He  was  fiercely  excited ; 
so  were  his  companions.  They  followed  the  nico- 
tinous  precedent,  and  soon  the  fragrant  whiffs 
brought  a  certain  quiet  to  their  nerves. 

The  peculiar  advantages  and  disadvantages  of  the 
"Aeropole"  were,  of  course,  untried.  Not  even 
the  daring  inventor  had  realised  the  torrible  perfls 
that  this  expedition  involved.  He  had  more  courage 
than  he  had  imagination.  In  such  a  new  ventiue 
the  ratio  of  uncertunty  far  outbalances  the  value  of 
the  certainty.  Yet  in  this  comfortable,  warm,  even 
cosy  car,  they  were  like  the  traveller  who  did  not 
know  that  the  train  had  passed  safely  over  the 
tottoring  culvert  at  the  rato  of  eighty  miles  an  hour 
until  the  next  station  had  been  safely  reached. 
Their  very  ignorance  increased  the  chance  of  their 
ultimato  success. 

**  When  may  we  expect  to  get  there  ?  "  asked 
Jack.  The  ardent  tutor  was  about  to  open  his 
mouth  to  answer,  when  he  saw  his  chief  preparing 
to  speak. 

That  is  easy  to  calculate,"  said  Sergeant  Will- 
twig  authoritatively.  If  the  **  Ai>ropole  "  maintains 
a  s|Med  of  two  hundrod  miles  an  hour,  we  are  due  at 
the  North  Pole  at  four  o'dock  to-morrow  morning, 
according  to  Chicago  time.  If  we  only  average  one 
hundred  and  fifty  miles,  we  shall  be  ddayed  until  a 
trifle  after  six  in  the  morning ;  we  shall  then  arrive 
between  six  and  nine,  gentlemen.  We  shall  accom- 
plish in  less  than  twenty-four  hours  what  centuries 
of  treasure  and  life  could  not  do." 

Indeed,  so  steady,  so  swift  and  so  straight  was  the 
motion  of  the  air-ship  that  it  seemed  as  if  the  chief's 
words  were  about  to  become  verified.  But  now, 
in  spite  of  the  well-padded  walls,  cold  blasts  began 
to  chill  the  car.  The  party  had  been  gone  hardly 
over  an  hour-and-a-half,  and  the  thermometer, 
fastened  without,  and  read  from  the  window,  ha/a 


dropped  needy  twenty  degrees.    The  tutor  even 
afiinned  that  he  could  watch  its  gradual  descent. 

"I  vote  we  keep  right  on,"  said  Jack,  "we've 
got  matdiee  enough,  and  expect  to  be  back  in  a 
week.  The  heater  can't  go  out.  Keep  Jack's 
hands  off  the  matchbox,  and  we'll  get  on  aU  right." 

'*  Then,  gentlemen,  we  will  record  our  votes  on 
paper.  This  is  too  serious  a  question  f6r  an  informal 
ballot.  Mr.  Ball  has  bem  commissioned  by  me  to 
keep  the  records  of  this  exnedition,  as  weU  as  act 
as  assistant  engineer.  He  wul  take  your  votes  and 
count  them."  The  sergeant  nodded  at  the  astro- 
nomical member  of  the  esqpedition. 

The  tutor,  with  a  gravity  commensurate  with  the 
dtuation,  took  the  slips  and  read  them.  He 
announced  a  unanimous  vote  to  go  ahead. 

"Very  well,  gentlemen!"   said   the    sergeant. 
<  It  is  our  mutmu  will  to  proceed,  and  we  do  so  at 
our  mutual  risk.    God  help  us !  " 

"  I,  for  one,  shan't  turn  m  to-night."  interrupted 
the  tutor,  with  a  preoccupied  air.  lie  was  reading 
the  barometer.  Their  altitude  was  constant  at 
about  a  thousand  feet. 

"  What  the  Dickens  do  you  mean?  "  demanded 
the  astonished  real-estate  agent,  staring  at  the 
young  sdentist.  This  was  out  of  his  line,  and  he 
had  sense  enough  to  know  it. 

It  means  that  as  we  approach  the  north,  we  enter 
into  longer  days.  The  "Avropole"  vriU  outran 
the  night.  We  have  left  darkness  behind  us  until 
we  return.  About  the  Pole,  you  know,  there  is  no 
night  this  time  of  the  year."  This  fact,  so  patent 
to  the  Arctic  explorer, ;  was  new  to  Jack  Hardy. 
Boyal  smiled  paoronisingly.  He  had  forgotten  tins 
fact  but  did  not  think  it  necessary  to  say  so. 

"  Whew  !  That's  blamed  queer/'  was  all  that 
Jack  Hardy  could  find  to  say.  He  looked  out. 
His  watch  marked  half-past  two.  He  gaied  at  the 
sun.  That  orb  of  day,  which  tiie  poets  assure  us 
hastens  in  its  declining  course  to  the  west,  had 
refused  to  dedine.  It  could  not  even  be  passed. 
It  stood  still.  ''That  is  a  stunner!"  said  Jaek. 
'*  We  beat  the  sun.  My  Aunt  Maria  would  have 
given  her  fortune  to  have  been  invited." 

'*Now  gentlemen,"  said  Sergeant  Willtwig, 
after  this  information  had  sunken  into  the  mfaias 
of  what  we  might  call  the  lay-passenf^ers  of  the  air- 
ship. ''  The  routine  of  the  expedition  will  begin. 
You  will  obli^  me  by  each  putting  on  his  Arotio 
dothes.  I  mU  assist  you  if  necessary.  At  the 
ratio  of  our  present  prog^ress,  the  temperature  will 
lower  uniformally  at  the  rate  of  eight  degrees  an 
hour ;  that  is,  supposing  it  is  fifty  degrees  bdow 
zero  at  the  Pole.  By  6  p.m.  we  shall  be  over 
Hudson's  Bav.  To  escape  the  fog  we  wiU  rise  to 
an  altitude  of  ten  thousand  feet.  The  temperatnre 
will  be  correspondingly  lower.  While  we  are  dad 
in  furs,  it  is  my  order  that  the  thennometer  in  this 
car  shall  not  rise  over  fifty-five  degrees." 

The  members  of  the  expedition  found  it  natural 
now  to  obey  the  slightest  order  from  their  experi- 
enced head.  Too  soon  the  terrible  cold  would  steal 
upon  them,  unacdimatised  and  unprepared.  It  is 
a  well-known  fact  that  in  the  high  latitudes  where 
the  normal  temperature  is  far  bdow  zero,  men 
experience  the  discomfort  of  too  great  heat  when 
the  thermometer  rises  much  over  fifty  degrees 
above.  Arctic  explorers  have  been  badly  snnbant 
with  the  sun  shining  upon  them,  when  the  thermal 
column  only  showed  dght  degrees  above  the 
freezing  poiu.  On  the  same  prindple,  thoogh  In 
an  inverse  degree,  some  of  Stanley's  pomn 
perished  of  exposure  and  of  cold,  when,  on  a  snow- 
dad  range  of  Buwenzori,  the  mercury  fdl  barely  to 
the  line  of  frost. 

«« whe— ew !  "  gasped  Jack  Hardy,  pntliag 
one  hand  to  his  head  and  the  other  to  his  hesM. 
"  How  queer  I  feel :  " 

**  Ugh !  "  so  do  I,"  groaned  Boyal,  sinking  back 
with  a  brickbat  paleness. 

*<  What  can  it  be  ?  "  asked  the  tutor,  vrith  a  mind 
to  the  sdence  of  it. 


CHAPTER  IV.— A  Nkw  Dmkjlsk  ! 

No  mention  has  been  made  of  the  fact  that  this 
new  form  of  what  might  be  called  fiying,  but  which 
was  in  reality  a  motion  much  more  steady,  had 
brought  ite  concomitant  nausea.  The  exdtenicnt 
of  the  contest  with  the  fiock  of  birds,  added  to  the 
decision  in  regard  to  the  matches,  had  put  this 
abhorrent  feeling  to  flight  from  our  traveUers. 

It  is  a  curious  circumstance  that  the  human  frame 
must  undergo  new  tortures  in  accommodating  itself 
to  new  conditions.  The  slightest  diange  throws 
the  divine  mechanism  out  of  gear.  Common-plaoe 
sea-sickness  is  our  most  evident  illostration  of  this. 
The  rocking  railroad  train  affords  another.  A  fever, 
often  of  a  malignant  type,  prostrates  the  Eoco- 
peans  who  land  upon  the  West  Coast  of  Africi,  or 
penetrate  the  jungles  of  Ceylon.  There  is  a  certain 
odd  sensation  which  attacks  sensitive  organisms 
when  they  ride  upon  the  electric  steeet  car.  An 
elevator  creates  ite  own  maladies  for  the  pesssu- 
gers.  The  aiJronaut  has  his  peculiar  sensations 
when  the  balloon  leaves  the  douds  as  specks 
under  him.  Judge  then,  whethaa  ^k^  ^ox-^ftEa!^ 
swifter  than  a^  aa^^a  ^^i^^  ^uS&k  "k^^  '^^ 
teiawiQl  \\a\«bste:^\Mwi^!c^\s»'*QMk\«w*.«k.^ 


. sa; 

fall  ottMT  hand  dtoppcd  from  ths  nidder,  ud  aa  it 
did  to,  ft  nte  It  m  ilight  inollnatiaD.  At  ttut 
^iwil,  %  dariBtioD  of  m  inoh  in  th«  TutiaBl 
ivddtE  would  Mtua  the  aii-ihip  to  daaciitM  >  drala 
alBKwt  imuMdiataly.  The  nioTemaot  of  a  haii'i 
btMdth  apon  tha  boriioiital  niddur  waold  make  a 
■nddan  deriatioo  in  the  aii-ihip'i  altatude.  LnckiW, 
tha  gnat  biilike  roddsr  dropped  the  siiteeoth  r>f  a 
■eooDd,  and  theair-diip,  manned  b;  ntcdeu  iomaCe*, 
Eoaa  ■waiUlj,  and  kept  to  hetoonna. 

How  lonB  the  moo  If  then  do  one  knowi,  but 

Itlltli^tiuith*T«  beeo  Qvar  half  an  hour.    Tbe; 

had  iMwnl  bom  over  the  bofom  of  tha  Rnat  lake, 

and  warn itDwnMediDgovei  the  CaoadlanXloailDioD. 

[■nj  mQe*  bafoie  thetn  uow  the  bin*  oatllnes  of 

lend  monntafiu.    Tha 

re  aw«j,  tha  air-ihip  oc 


Biit  tft  an  thlnga.    HsthMm 


■I  the  «mrew  tnln  of  ta>daT  nupaMea  tl 
Uona  of  Stephvum,  do  man  m  tb&  age  eai 
ddr  doubt.    A  hnndnd  nllaa  ao  hour  on  iteel  laik 
b  a  gnat«  marrel  Uum  twioa  that  ipeed  whrn 


Ii*wpool  to  New  Tork  thiongh  the  water  in  four 

dm  la  a  neater  achleremcnt  than  to  go  fiom 

OuMgoto  the  North  Pole  through  tha  airintwpntf 

honn.    TIm  tnoaDoitf  ol  the  ineohaniD  moit  he 

proportiwial  to  (he  power  of  the  reaiitiiig  medium. 

wiudl  !■  harder  to  OTercome — the  reaiataDoe  of  Itnd 

or  water  plna  that  of  Uw  air  F  or,  only,  to  OTerc<jme  i 

flw  ataooaphwe  itielf,  which  aa  it  baeomet  r^ju-    wu  made  manifeit.    It  wa*  iu  jniquttona  league  i  teleaoopee  whidi  be  haa  deviaed,  and  to  wUdfc ' 

ii  coa   mdallj 
comtanotea  tat 


with  the  witch  of  the  Xorth  Pole.  For  ten  thounnd    baa  giTto  tba  name  ol  the  "  B.A.A."  ttony 
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IiETTBRS  TO  THE  EDITOR. 


XI  napauaii  Jbr  Of  opMm  t 
TU  SMof  mptetfaUt  rtnMMU  IkiU  a, 
•■•    ■  iH  IV  Of  M«f«  upauiMi.j 


",■  Ht  nrfv  la  yhdUlolf  rf/tmti,  OimapMilnlf,  vb 
■Mm/  a.  ■■•>**  4/lki  ^.SMr,  H  ntJ  lu  Otragi- 

"ZWMldhkTantoToaawilt*  Kbit  hakiiDin,ana  ■ 
■*  M  b*  knan  bot  DO  mm :  uid  that  aot  la  tlii 
ilr.bntln  *U  otbor  Hbjseto:  IWrnk  ■  cnm  ok. 
n«  MOM  paiUooIu  koowladg*  anft  npnbDM  ottb 
itBM  of  ndt  ■pcnon  or  nch  *  fniBtafn,  Out  m  fe 
■MrthtankaMniu  man  ttuu  irtut  amrvodr  <I<mi 
li  nk  to  kin  a  daUa  «»■  thla  UtU*  ptttuua  <rf  liii 


aBManpaeoliulj  ftppUet1il«  to  tbe  prflfent 
□i  tha  duDOHioD  u  to  ths  astnre  of  tho  boqi 
bttwaea  niupoti  Kiil  terroitTuJ  magnstic  diitmb- 
anoea.  At  tha  meetliiK  of  the  Britiih  Astionomioal 
Aaaoc[ation  on  April  27>  Hr.  A.  J.  8.  Adam*  raad 
an  slahoratft  paper,  pTotoMly  IUiutiat«d  by  dia- 
grama  from  the  Qnenwidi  reooidi,  to  ihow  th&t,  in 
the  Tait  majority  of  oMM,  magnetia  Itornu  dl ' 
happen  until  prominent  apoti  had  travelled 
wait  of  the  nm'a  central  meridian.  From  yoor 
report  of  the  "Tiritation  ot  Oreenwieh  Obierra- 
tory,"  on  p.  361,  I  gather  that  the  ezperiencs 
aoqnirod  il  Oraanwioh  Itself  tendj  to  show  "  that 
mo«t  of  the  magnetia  itoiini  oooatred  when 
exceptianally  Urge  ipot  nai  viiible  on  the  son  n 
theoaolieotthediao."  Fioally,  Ur.  Shaannea,  ot 
Bnuttord,  Cjuada,  hat  Ju«t  pnbliehed  a  lUtle 
pamphlet,  '""'"■^"g  ai  the  renilt  of  hii  own 
pennul  ezperienae  Utat,  "  Id  the  neat  majority 
of  CAM*,  howerer,  magnetic  diatnrbaDoaa  teemed 


limb."    Inconneotionwithall which. lean 

only  reiterate  the   qnotation   with  which  1 1 


FASBISaTON  OBSKBVATIONS  01 
IIOUBI.a  STABS  —  lAFBTUB  :  AKI 
THB  KA88  OF  SATUAN— 3UHBP0T1 
AVD  TEBBESTBIAI.  SAaHXTIt 
— 13  H.  HBBOXri.Id  ;  TBOA 
AN  ailN.  BHrX.BOIOB  - 
IK  atTNSHINB  —  HOBBOX 
AVS'  TSB  FIBST  OBSBBTBD  TKAH 
■IT  OF  TBNirS  —  PaOTOaBAPHING 
THB  auN-KOOH'S  NOOHB  AHD  Ap. 
BZOaS  —  BAO  THB  BABTLOiriANe 
CBLBBOOPBaF-SATTTBV'S  BINaB  IX 
KAT— KATHBIEATiaAL  ASTBONOMI 
— O0UIAB7  OBBITS-TBBTa  FOB  A 
IBLSBOOPB— SIBLLAB  SFBOTBUK- 
unnTLAB  BOLIPSB  OF  VBBBUABT, 
1878— OOBKUra  VB  STTHSPOTIBBY- 
VOX  SPBOTBO-HBLIOaBAPH-THIirK. 
Ora  BT  MBOHAHISK  —  0OU)TTBBD 
FOB  TBNUS-UBANU8  AKD 
-TBUB  TIMB  AND  ITS 
DZaXBIBTrTION-THB  AVBBAGB  OB- 
laBVBB    AaAIN— OLD    TBI.BaOOFBS 

—  XHB  aBBAXBax  aBXOHT  AT- 
lAnffBD  BT  A  BAI.LOOH— BBBOTZITQ 
RBPXBOE— IHB    aiiAOIAL    PBBIOS 

-  BATxyBB's  Bnraa  -  thb   babth 

AV2>  TSB  BBBUZ.AB  HTPOiaBSZB- 
AOTUnO   BA7a. 

LtSCn.J —AiCTKDtx  I.  to  the  "WaihlogtoD 
hi  I  111  I  111  of  1888,"  ooutaini  part  the  aaoan^  ol 
■flit  Talnsbte  aanei  of  obfarrationi  of  donUe 
m  MdD  at  the  United  Stataa  If  aval  ObMmtory 
SD— mi)  \ij  Prof.  Aiqrii  HbU,  and  fomu  an 
Amohhs  eompanloii  to  the  work*  of  Cronlay 
ri^ladhiU,  Smyth  and  Chamben,  Webb,  £o. 
iMHpdMi  mMiDMi  of  no  leM  than  648  objeeti, 
iMa  pnipoitloa  ot  Umoi  Unary  mtaoii,  ob- 
nta  with  tha  S6tq.  eqnatoraal  at  Waihington 


(letter  3360;., , , 

uutmment,  but  un  oonebainad 
oh]eot«  which  ha  eomnsratea  are,  in  no  Mule  what- 
ever, taeti  for  it.  For  example,  the  eemri  to  Vwii  ia 
only  a  pretty  aevBTetart  foraSiin.talesiwpa.  I  have 


.  doubt,  by 
thii  with  iAc  middle  l-6i 
very  diffeiant  thing 


.T'y'J 


,  of  «  ii. 


it  Ward  did  glimpse 


ot  l'6ui.  tat&l 


^n«M,  •TCCT  doabIa>rtai  obaarrarwillhaitaii  to 
IMUttNltotlt. 

Ha  Bma  amfawnt  aatronooier  ha*  n^ilDted  hia 
■Hpaph  on  tha  orbit  of  Iwatoa  bom  the 
itrmtniital  Jmrttal,  Many  of  thoaa  who  read 
M  Iba  wfU  nmemhtc  Pn).  Aaa^  HaU't  invea- 
PMOB  of  the  orbit  of  thUaatalllta  daring  the  year* 
Vh,  lB7fl.  asd  1S7T.  HU  obaerrationi  at  thoaa 
*a  ware  dlnuaad  In  Appaodlz  I.  of  the  U.S. 
^Htl  Otitmtory  for  1882,  and  from  them  he 

■'^  S5r™4  - '^ "«- »' ^'^-^  ^'^■ 

«b>  Om  nac  1839,  tha  orUt-pIaoB  of  lapetns 
It  Hfamad  to  a  poattlon  rimilar  to  that  whkh  it 
iqM  la  1678  (azeqit  that,  of  ooona,  tha 
IIHnt  motion  of  tha  tataUito  wa«  revemd) 


M  Aufac  tha  ovpodtim 
Mdhiaa  MMTBOW  In 
— wthaal 


a  ma,  and aa an 
b  of  lapetoB— 


Bpoch  ISBO-O  Onwwlah  U««o  Time. 
B  la    M"  2»  13-0 
P  -  JM  36  HI  1 

«  *  143    6  fi2'T  }  Haan  Eqoinoi  1890. 
'     J   -    18  37    O'S 

■  -  616-304"  ±  0-OH" 

•  -  0-03H123. 
UoakTIoM  -  7S'33iaiI2  Mean  SoUt  Diyi. 

"■•"-''"— """SiiRW. 
'Wlwi,"   MTB  tha    poat,    "  dooton    diaaffree, 
o'atOMddilt   yowotMef"  ■  quettion whioh 


, _  ..  probably 

■mparalleled  tor  keannea  in  the  United  ^inedom. 
That  the  "DebiliMma"  batwseDf'f*  Lyie;  ahoald 
bavB  been  caught  with  21in.  ot  aperture  i> *- 


a»Saibaae,  wnion  u  eqiuvvmi  uj  kvuu«  i^  ^ 
■tandard  niag.,  and  any  keen-dghtad  penononght 
to  peroeive  thii  with  a  2iin.  obieat-BlaBk  With 
leterenoe  to  the  Omt  Cloitor  (13  M.)  In  Harcnlea, 
][n.  will  ahow  a  few  (tare  iprinkled  over  it,  and  4ln. 
raaolve  it  into  a  maaa  of  glittering  atar-dnit  blaziag 
towarda  tha  centre.  I  think  it  axtremaly  likely 
Lhat  it  wu  HuceUdiu  that  Ur.  Channon  law.  Un- 
loubtadlyhe  onghtto  aee  Oberon  and 'ntaoia  with 
lia  SJin.  miiror.  Finally,  I  may  tall  him  thit. 
luring  the  fint  week  in  tliapreaant  month  I  ihowed 
Venoa  to  leveral  people  at  2h.  30in.  p.m.  when  the 
va*  Dear  the  meridian,  by  cauiing  tham  to  look 
Jong  the  top  of  the  teleaoope  of  my  eqnatoraal  while 
t  waa  directed  to  tha  planet,  and  that  ba~'  ~  ~ 
Kiinted  it  out  to  my  butler,  he  left  the  o  . 
ind  from  the  coortyaid  of  my  hooae,  and  with  no 
)ther  meani  of  direotaon  than  that  ol  pointiog;  with 
iliflnser.  raooaedad  in  thowing  her  toall  hia  fallow- 
■arvanu  bat  one,  who  (poaainy  from  loma  slight 
latect  in  hia  vision)  failed  to  pick  the  planat  up.  '' 
im  myaelf  abort- lighted,  bat,  with  the  aid  of 
lye-glaoi,  ooald  lee  tha  planet  glittering  in  the  iky, 

■■A.E.  B."  oonolndes  letter  33613  (p.  3G0)  by 
■ringing  a  charge  of  "  captiooiaeai "  agaioat  one 
i4ioae  whole  and  lole  objeof  wat  to  diSiue  accurate 
liatorioal  inlonOBtioa.    Admirable  aaan 

obe  coDildaredaa  apredMUntnianhaayettobe 
atabliihed.  Itiiidle  for  "  A.  E.  B. "  to  eaU  the 
tatement  that  Horrox  obaervad  the  &rat  traniit  ot 
'enui  through  a  imoked  glan  "a,  wall-atteated 
na " :  inaamnch  aa  Horrox'a  own  scoonat  of  hii 
baervationa  (  Vtiiiu  in  SoU  vita)  lie*  betoie  me  ai  I 
rrite.  Hoitoi  uhu  (not nBoeaaarily  "  ratherayoong 
Tieat,"  for  he  wai  only  a  deacon,  but)  a  vciy  youog 
tergjman ;  bat  than  ne  mi  entered  aa  a  Bzar  at 
Immauuel  Collage,  Cambridga,  on  May  IS,  1632, 
rhen  he  waa  only  between  13  and  II  yean  of  age, 
nd  took  orders  at  the  eailiaat  available  moment. 
ly  rafarenoB  to  the  B.A.S.  wai  evoked  by  yonr 
omnpoDdent'a  turning  Tomlinion'i  "not  1»  an 
.atroaomer  Boyal"  into  "not,  I  believe,  by  a 
'.R,A.S." 

Before  Captain  Battarsby  (latter  33fi22,  p.  361) 
ttempti  to  pbotognph  tlie  next  Solar  Eclipaa,  he 
riU,  of  ooone,  hava  to  determine  tha  ehtmical 
xxm  ot  hia  telescopic  objectiTe  aa  conttadiitin- 
uiahed  from  ila  ?l«aal  one. 

The  period  of  recurring  ooLncIdence  between  the 
ne  ot  apsidsa  of  the  moon's  orlnt  and  (hkt  of  hei 
odsa,  refmed  to  by  Hr.  Toy  (in  qaary  77470,  on 
.  368),  is  not  rigidly  &-99  yaan,  bat  Uuctuatea  on 
koh  vac  of  it  to  an  extent  which,  thoogh  not  of 
aalf  large,  is  so  variable  that  I  have  neither  the 
me  nor  the  Inotioatloa  to  f  aoe  the  maei  ot  oompn- 
itioD  which  would  be  neaeaary  to  obtain  the 
oantitiea  that  my  quariat  is  seeking.  S'99  yeais  ii 
oly  the  mean  praiod. 

In  reply  to  querT  77483  Cp.  3CS),  it  is  in  the  last 
tgttB  doubtful  that  the  Babylonian  aatronomeri 
OMaaed  any  sort  of  telaaoope.  The  Ute  Sir  David 
rewster  made  a  great  de«l  too  much  of  an  alleged 
laao-oonvex  leni  oonatmotad  ot  rock  crystal,  and 
iscovcied  by  Mr.  (now  Sir  H.  A.)  Layard  at  Nim- 
>nd.  I  have  very  little  doubt  myself  that  thia  wu 
--"  it,  "  en  cabachgn,"  and 
sort,  or  some  aualogoui 


t.  [Tliii  itfay  also  partly  ssrre  as  an  answar 
to  query  nm,  on  p.  S91.1 

By  hu  concluding  question  I  preaume  that "  J.  8." 
means  :  On  what  day  in  Uty  lUd  the  minor  axia  of 
Satom's  ring  system  sabtand  tha  leait  angle  F  To 
which  tha  reply  is  :  From  the  16th  to  tha  29th  in- 
closive,  when  it  measured  only  015". 

"B.  Q.  S.  Aiteonomsr"  (query  77485,  p.  368) 


Chaurawt'a  "  Spharioil  ud  Praotioal  Astronomy," 
or  even  Loomia's  exoellent "  PiMtioal  AstaoDomy.'* 
It  he  wishes  to  study  gravltatloaal  aatroDomy  ha 
will  And  Cheyne's  elementaty  traatiaa  om  tba 
planetary  theory  good.  This  is  a  aambridga  book. 
A  splaudid  woi«,  Watson's  "l^taaret&l  As- 
tronomy "  require*  ooosideiable  mathematical 
knowledge  to  enable  the  stadent  to  read  it  at  aUj 
bat,  giran  Uie  pofHoian  of  that  bnowledgo,  wOl 
amply  repay  perusal.    It  is  an  expensive  book,  hj 

I  may  inform  "  Amateur"  (query  774S3,  p.  368) 
that,  according  to  the  old  syitem  of  indlcatug  tba 
alemeat*  of  a.  oomet,  it  was  impossible  to  tJl  by 
mare  inspaotion  whether  !(■  moHon  was  direct  oi 
retrograde,  bacanae  longitude  wa*  BMa*m«d  in  the 
dlrecfion  M  the  earth'*  motioD,  and  Ute  mrfln^timi 
of  the  plane  of  tho  comet'*  otUt  to  the  Edlptio  wa* 
limited  to  tha  first  quadrant.  Hence  the  oirmtioa 
of  the  comet**  motion  had  always  to  ba  spaciBed. 
Becent  aitronomers  fallow  QauM  in  regarding  retro- 
grade motion  ai  the  result  of  inclination  p lining 
"ito  the  laoond  quidrut,  and  (alw^s  measuring  a 
imet's  longitude  in  the  direction  ot  tCi  aiea  motion] 

K'ving  the  inclination  any  value  between  0*  and 
0*.  "  Amateur  "  will  find  this  luoidly  sxptaiDsd 
in  Vol.  I.  ot  Chunben's  exoellent  "  Haodbink  of 
Astronomy,"  pp.  403-40S.  Both  Beuning'i  and 
Switt'i  Comets  are  travelling  direct  in  their  (pan- 
bolie)  orbits.  Perihelion  distances  are  given  by 
their  logarithms,  beoaoso  logarithms  era  aAnivs 
used  fn  tlie  oomputstloD  of  planetary  and  eom«t*^ 
oibita.  Were  ue  distanoe*  of  parihalia  raven  In 
natural  numben,  the  vary  first  thing  tiia  OMOnlatDr 
ot  aphemerides  would  have  to  do  would  be  to  find 
their  logarithms.  Bleoienti  are  not  intended  for 
tho  n-— " "--■  -"'-     '  -"    -' 


There  is  a'vary  "  good  book  .  .  .  which  you 
can  lacommend*'  to  "B.  E.  C."  (qnsry  T7409, 
p.  3S9)  on  the  subject  ot  l«t>  for  telescope*.  It  is 
called  Tbb  Emolibh  Mecqanio.  and  is  pahlisbadat 
332,  Strand  London.  It  vour  correspondent  will 
only  look  uuongh  its  back  valumes  ha  wilt  find 
tasfs  innumerable,  of  all  sorts  and  description*,  tor 
hi*  31n.  objeot-^as*.  Does  he  sappose  his  brother 
laadars  have  nothing  else  to  do  but  to  ~ 


a  and  over  again  at  is- 


c  to  query  77fil7  (p.  369)  the  Unas  are 

^ — 1,  and  tha  odour  ihlftSiChaQ^g 

«  with  tham,  towaids  Hie  vuht 


fixed  in  Om  spactrom,  andUia  odour  ah 


when  a  star  is  approaehiagn*,  and  towards  tlw  red 
whanitisreoedingfromus.  The  only  way  that  weoan 

detscmiDO  the  dueotion  and  amount  of  *h 

ditwit  o 


-  -  .  glow 

_   .„ tubee  or  in  the  electric  arc,  andtbesa 

temMtrlal  spectra  made  continuoni  with  the  stellar 


"J.  W.  M."  (in  quary  77525,  on  p.  J69>.    It 
wholly  inviiible  in  this  hemtsphen,  the  oeotral 
line  passing  through  the  Antarctic  Girole  and  the 
South  Pwn^c  Ocean. 

The  humbug  of  the  oonnection  between  snaspota 
and  the  prioe  of  eon,  eipoaed  and  axploded  in 
England,  seeins  yet  to  lingrr  on  tho  other  side  of 
St.  Oeorge's  Channel,  It  I  may  judge  from  a  IsMlc 
which  appears  in  the  Cork  Cbnififiif  ion  for  0*1*^. 
hut,  in  which  Dr.  Kn^JiiL  "iiciii&i  ^iwrfifc'^^ak"'^ 
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■  p»par,  thst  all  «ort« 


b  known  Hut  innipoti  inflDBDoa  tli«  prlo«  ot 
tiekd."  Hmppilj  tor  the  aa*e  of  trath  and  the 
^a.ir  of  adMoe,  nmB  brotbei  F.B.A.S.  hu,  to 
•Mploj  a  Tnlnr  but  expnviTe  phraae,  affectoally 
'*aitiipOB''tba  leuoed  ."  '  -  --  -  ^--  '- - 
nbMqitaat  iMoe  of  the  ... 

•I  weaUur  prevail  upon  difiarent  tiagioi 
^W  dufng  ttu>  time  that  aooipota  am  vuibls.  It 
will  be  lemmbered  1^  inaDy  of  my  brotheT-Teadan 
luw,  not  manj  yean  ^ce,  Oxford  obearrationi 
wen  qnoted  to  ihaw  ni  that  at  the  tims  when  nin- 

Bita  w«ie  largert  and  ooit  frequent,  more  rain 
[  with  watt  and  eouth-weet  winds  than  with 
wnth  and  eoDth'eait  winds;  and  rise  vend,  at 
minimBm  poiod*.  Uufortonately,  thongh,  it  wai 
•qnally  eonalnaiTely  proTed  that  a  pndMity  oppo- 
mit»  oondttion  of  affaui  obtained  at  St.  Fatenbiug. 
Fnt^  obviooslr,  then,  at  some  intsrmsdiate  spot 
Via  ndnfalL  with  the  ipeoifled  windi,  wu  eqiuUy 
tttribntod!  It  it  gnailyiDB  to  think  that  a 
watehlol  tj*  is  kept  npon  atlempts  to  nrosoitate 
ttb  deloBot  Impoftore,  aren  when  it  woold  least 
B»«EpMl«d. 

nst  eminMit  and  riains  spBOtroMOpiet,  Ftof .  Q. 
B.  Hal*,  of  ;the  Kenwood  Phjriaal  ObsnratoTy  at 
Chicaio,  has  nprinted  two  of  hii  pspan  from 
Attrvmmg  awf  Aiir»-Phgiict,  wbioh  would  eeem 
to  initiate  a  new  epoeh  in  solai  speatrography. 
Tim  not  only  haa  ha  saooeeded  in  photognptiing 
■roHliMDOMon  the  U  and  K  line*  (ai  deeeriCed  in 
Wiw  32Te6.Tol.  LIT. ,  p.  SSj  and  faoalEe  when  okwe 
iatfceian'i  hmb;  bat,  t»  an  anangement  of  extmne 
toganoi^,  if  now  enabled  to  follow  snoh  ohjeeta  on 
to  the  TfKj  middle  of  the  solar  din.    In  the  case  of 


Analed.    Thaoki,    boweret,   to    the    sUU 

Moadty  of  Frot.  Hale,  thsy  can,  aa  I  haTs  joit 
MO,  now  be  ohotofRBphod  on  any  part  i4  the  diio 
td  m  (OB ;  wns  Mdug  lamly  to  onr  maani  of 
Mn^iss  aolar  nhsnomana.  Mr.  Hals  haa  applied 
hisn*t£»d  withjpeatsnooaMto  photonuhhig  the 
fhSBomso*.  ol  lEe  faaMOi  mnwot  m  Febroary, 
Un.  I  moat  i«f«  aU  int«reBted!^in  the  subject  to 
Pcot.  Hele's  origlBal  p^an  for  a  dstoription  ol 
Iha  most  iuealoaf  wmwatoi  wUdi  he  oall*  the 
"SpeotM-haliograph,"  by  the  aid  at  whidi  ho  haa 
ehtained  ndi  important  raaoita.  A  leading  featnn 
lM.fti«oasbnetlaoiedd«eIntheeai^ymentof  liea 
Ml,  moved  by  a  elep^dra.  Thii  really- baautlfnl 
fastrnment  wu  OMiitnuitad  by  that  maater  fn 
optioal  meehialei,  lb.  J.  A.  Braahear. 

Tour  leading  artjole  on  p.  371  reminds  ma  that, 
vhaolwai  a  boy,  Mr,  Alfred  Bmea,  F£.8.,  the 
taventor  of,  Mt«r  alia,  the  familiu  "  Smee's 
lattery,"  didderieeaThlDkingHuihiiie.  Whether 
it  WM  over  praotiaally  oonsbnoted  thongh,  I  do  not 
nnkemher.    In  all  probability,  I  should  aay  not. 

I  Dan  eorroborete  what  Hr.  Harria  saya  (in  letter 
lUtSjonp.  3S2,asto  the  pleaaant  view  of  Venui 
_,.  .__«._  ,» .   ^  green  glam.    I  aeqaired  my 

n  abaat  "md 


1  aaerr  77536  (p.  391),  an  really  by  Tull/j  (one 
V  Tolly,  withoat  the  t,  is  oerlamly  rnVbish}  and 
iiegoiy,  he  has  secnrea  BomathiDg  of  value.  In 
anneotion  with  what  doea  ho  want  "a  helplDg 
and?" 

In  reply  to  qnarr  77£T0  (p.  392),  Ow  graataat 
eight  aver  atbunedbyaballoonwH  that  to  whiah 
[eaara.  Cozwall  and  Qlaiiher  asoended  on  July 
7tb.  1862,  when  the  enoimooa  altitadsof  five  milM 
and  poaeibly  oven  more)  was  reaehed.  Hr. 
Ilaiaher  beoama  Isseuible,  aa  did  Mr.  Cozwell 
ery  nearly :  bnt  having  lost  the  ose  ol  his  bands, 
e  sneaeeded  in  eatdiioK  the  valve-rop*  with  his 
seth,  and  by  bowing  lua  head  opened  the  valve 
nly  Juat  in  hme  to  aave  himself  and  his  oompauT 
rom  certain  death.  Oay-Luaaa  In  1801  wcmt  . 
}  the  very  sreat  hcdght  <a  4-36  milea. 

Hen  are  the  detaib  (taken  from  the  description 
y  Sir  John  Henohel  of  an  eyapleoe  of  Frann- 
o(er'a)  for  which  "Amateor*'  aAa  in  gneiy 
7682,  p.  392.  /,/',/",  and /"at*  the  fod  ol  the 
3iir  Imaee,  U  the  miODifyliig  power  with  your 
orrespondent'a  ohjeot-giaaa,  and  D,  D*,  and  W  tho 
Bspecnve  intervals  between  the  flnt  and  SBOond, 
Mood  and  third,  and  third  and  loorth,  reckoning 
rom  the  object-glaa*. 


M 

/  !  /'  1  r 

..-•  1  B 

D- 

D" 

26 

in.  1    In. 
1-56     1-91 

2-18 

Id.. 

1-20 

in. 
223 

in. 
358 

in. 

I'M 

kecmr)  tn  Danf'a  Mfotater  in  the  Strand,  I  find  Mf 
op^ng  notM  M  tt*  •dfaaa  nad  aa  fbUoea:- 
'^9.6  p.m.,  aB.  adsB  trfmoMimuA  Uomd  to  labd 
eye;  9.7, deep  AaidiDg between CMmaldi and D^t 
HendidM;  9-9,  moos  npeara  to  have  touM 
9.11,  antnni  Aadow  <m  edp  of  dttt." 


Another  onilona  tUng  I  notlBed,  and  which  snon 
to  have  bean  also  ooSeed  by  Mr.  Sontbgate  (Mw 
33507,  p.  28fi),  waa  a  daiklMnd  on  the  advaaoi 
edge  of  the  ahadow.    I  fiiat  notieed  It  in  tahacsfa 


Igeolt 

-.9.20;  and  at  9.27  my  note  tMda:  "Dark  bad 
pnceding  ahadow,  abont  equal  In  width  to  qifaraot 
diameter  of  Copenilen*."  At  9.32  I  havs^r 
"  Shadow  reMhaaOoptnlona ;  preoediniidMktMi 
fnvlsiUe."  At  9.34 :  "  Shadow  over  Copemiem; 
dark  band  again  viaible."  At  9.39.  ndngthsSd^ 
glaH,Inot«3;  " D«A band ptaoedinB shadow v*n 
noHoeable."  Atfl.SS:  "DaAhandvWbletoBstal 
eye  andin  Bald  glaaa;  bntnot  In  taleaeope."  it 
10.10  I  lost  al^t  of  thla  band  •Itogothtr.  Kew, 
Mr.  Sonthgtte  nggeato  in  the  latter  irfned  to 
that  this  wpearanca  was  dw  to  the  eOeot  of  oon- 
tiMt,  aiidaoIthonght;bnt^*Aarall,  it^pMNl 
M  wdl  defined  to  me  on  ft*  toner  edge  asitdM 
ontheootei.  And  lAy  ibonld  it  diamaair 
Havtog  mtotlaned  Oopmlcna,  I  may  mj  ihit  * 

10.8  Tjtiia  ^paand  to ; •-  *"-  -* '  •' 

and  at  10.10  tUt  loimi 


(These,  by  the  bye,  are  Vienna  inchas,  and  an 
>  1-037  Gngliah  inoh.J 

Tba  preeent  ganoally  aooepted  tbsorr  of  the 
llaoial  period  (eonoarniag  wnioh  "B.w."  pats 
aery  77685,  p.  39S),  ii  thaFembodied  in  Sir  B.  B. 
till',    ii—      '■  -  '       .      ,.  .-   _^._i 


nOM 


written  aboDt  "qiecnlar  redaetlon 


^^' 


__^  Jatpboet,  ^  empli^inK  ■  green  glaa  __„_ 
tngradaalLr  eztmgnithberllgiit; Inannndi  aa,  had 
■BMnlar  rafteolion  reallr  ezbtod,  it  woold  have  been 
nibU  H  a  qnaai-elliplMal  iHnminaled  patch,  after 
Vw  genani  ootline  oi  the  planet  had  diaappaaied. 
Idoed  not,  of  eoDite,  add  that  aothingof  the  aort 


86^549,  574,  575,  ic,  Ac, 

like  received  theory  of  the  oonalitDtioD  of  Satom'i 
inga  la  that  they  oonibt  of  dlasreta  particles  like 
laMorltee,  and,  moat  astslnlT,  that  they  an  lut 
ompowd  of  "  wataTTTaponr." 

ThelfebnlarUieory  doea  not  render  it  neceaaary 
a  aarane  that  the  earth  aver  had  eithot  tlnga  lika 
latnin,   or    bolta    Ilka    Jupiter.      Then    is    no 

SpothesiB  of  the  alightwt  WMght  as  tothaoauMOf 
I  formation  of  the  belta  on  £e  last-named  planet. 
Finally,  all  raya  an  mora  or  lees  actinic,  althoUh 
inder  ordinaiy  eonditioDs  those  towards  the  viuet 
nd  of  the  speetnm  an  the  most  so.  Hence,  to 
hnt  oS  all  aetiuic  nya  would  be  virtoaUy  to 
zlingniah  lunlight  altogether,  and  I  need  aoaroely 
bU  "B.  W."  what  the  reault  ol  that  would  be. 
f  erely  to  cut  off  part  of  the  mon  refrangible  end 
1  the  spectrum  would  be  to  cbaon  the  nuonra  o( 
.11  objeota  (iucloding  that  of  the  Sun  himself),  bnt 
tis  ^oolt  to  predicate  definitely  that  it  woold 
lave  any  other  reaolt. 
k  Fellow  of  the  Soyal  Aatronomioftl  Sooiotr. 


>A'ri.iaHT  T1BW8  OF  TBMUB-THB 
BBOBHT  L1TNAB  BOLIPSB-OBAVaBB 
ON  THB  HOON— BATUBN  AND  HIS 
BINOa 


Bafon  qnttting  the  moon  as  t,  inbjaot,I*«]U 
Ike  ta  aA  if  any  ehange  hM  beeai  su^Mtid  fa 
iwimmthm  with  te  oiater  Lhin^  since  tW 
-  by  SdiBidt  in  1866.     From  Os  tat 


■vning  of  that  day,  and  mi  sevaral  ai^ts  ia  tka 
>me  ^aek,  Uon«  was  br  far  Ow  more  notiMsUs. 
With  reteoM*  to  the  letter  of  "Ookm*" 
'3364S,  peg*  3m  I  intended  mytelt  to  ask  Oi 
loestion  to-d»,  what  is  the  meaning  olUun- 


[33S75.1— I  AK  vary  much  obUged  to  all 
■neotlon  with  letter  33616  (p.  382),  I  may  orrespondents  who  heve  torais&ed  Infom 
,  that,  aa  Neptnne  has  a  period  of  naarly  16£  eepecmig  ~  ~ 
•od  Uranns  one  of   84  yean,  the  da^  ii     -    ^^    -^ 


Muparatively  yoong  yel  for  a  rigid  oompanaon  j,,  J 
«f  the  observed  orbit  of  the  latter  planet  with  „  J^ 
ttat  eempated  from  Leverrier's  Tables :  bat  that  ac     ,,„, 


>y  daylight  myedf  ■ 


I  do  not,  though,  know  whether 

meant  oompeiison  has  been  institoted  between  Uu 
Mtnal  ud  theoteUoil  plaaei  of  Urinua,  and  onlj 


1  Bhonla  liL ,, 

3366G  (p.  384),  that  subordinate  Poat-onoe  offldali 
mnit  be,  in  aa  evrnwhelming  majority  of  casee,  u 
infinitely  note  obligiog  race  than  theu  aupariors  a 
keadq^aiters ;  Innm"'*''  aa  I  have  naver  in  mj  life 
in  any  part  of  England,  been  ntoaed  permiaBan  ti 
take  the  10  o'eloitf  dgul  by  the  local  poatmastei 
Uiifortnnitaly,  that  ilgnal  doea  nal  arrive  a 
eountry  officce  with  extreme  aocoracy,  and  may  er 
Id  the  extent  of  a  lew  seconds;  but  it  ii  muol 
better  than  nothing  in  an  out-of-the-way  place 
anil  ia  quite  snSciently  accurate  lor  satting  a  aun 
dial,  or  the  like. 

i  am  very  glad  that  Mr.  Blaokbom  (letter  33670 
p,  386J  has  recurred  to  the  mbject  of  the  untnul 
worthinesa  of  merely  oonacientioua  testiman] 
Doubtleaa,  hia  Ur.  Faraons  did  tell  "  the  stor 
Irandrads  of  times,"  nntil  he  thoronghly  believe 
it :  joat  aa  oar  erteemed  old  friend  "  E.  L.  Q."  ha 
written  abont  Noah  and  the  Watery  Comat  unt 
ie  has  a  real  and  aUdIng  faith  in  that  impoaaib] 
^imomanon. 

'  It  the  two  teleaoopaa 


Hvi 

-J  ._j..„_.  -, the  2eth  uft, 

i.m.    On  the  IDth  ioat.  I  availed  myaell  of  a  tew 

loan*  gnoe  to  run  down  to  Three  Bridgea  on  the 
Brighton  Railway,  and,  having  walked  about  two 
nOee  south  of  tha  itation  for  the  pnrpoee  of  a 
lurried  Rlanoe  at  the  Haetingi  Sanda,  the  exqni- 
Dtely  dear  atmoaphaie  tempted  me  to  try  to  find 
^eniii  about  4.30  p.m.;  bnt  the  afternoon  was 
broiliDg  hot  (rvgiatared  S^  in  the  shade  at  West 
Hampatead),  so  that  although  I  am  monlly  sun  I 
nw  hsr  within  a  few  minutee  ol  tha  time  men- 
tioned, tha  oonvictloa  does  not  approach  a  oer- 
tainty.  I  have  been  the  more  intereated  in  the 
matter  thla  aprins,  becaiue  a  few  yeari  ago  ■  dis- 
cuation  wuraiaed  in  the  "E.  U."  on  the  vlubility 
of  atan  by  daylight  from  the  bottom  of  a  aoitabla 
ahaft  or  well,  and  lome  doubt  waa  eiprened  aa  to 
the  pouibility  of  aa  Beeiiig  them ;  but  I  am  now 
forced  to  beUeie  that  first  maniitude  stan  may  be 
lean  thua  by  obeerven  milaMy  placed  in  latitude. 

gam  not  confounding  VeDOS  with  a  first  magni- 
de  atar.]  I  diould  be  very  glad  to  hear  if  any 
liciag  obaervar  has  ever  made  a  naked  eja  daylight 
obiervation  of  a  "■" 


Hie  claor-siBhted  Sawae,  it  reqi — ,  t— 

Instenment,  and  a  very  perfect  n^t,  topenoSas 
>beervw  inth  a  taleMnM  of  4-Mio.  WKtii^ 
livida  a  doable  star  with  a  separation  of  a  monl 
yttc"  But  Ido  not  oritloiee:  I  haiessaafli 
lolly  of  BotMrtlag  the  statemmiU  of  time*  b^ 
Informed  than  myMlf.  Bofecring,  thaa,to1b 
nitioiKna  of  tha  Bav.  A.  Freeman's  obaarvatfaHS 
}atom  on  Haroh  13  last,  I  miy  pariiHs  be  ■» 
nitted  to  My  that  the  minor  axis  of  tho  Oagoitm 
woold  thn  uipear  to  have  been  aboat  l-e*.  wMM 
an  June  3  it  woold  Mem  to  have  been  hardlr  Or. 
VUllun  Ooddan. 

■'33676.1—1  Bin  aaaai  Tanua  aemsal  timaa  dmiaf 
the  last  three  weeks,  at  or  about  transit,  with  tts 
unaided  eye,  and  I  think  mash  of  Oa  dabalv 
Mpeiiaaead  to  finding  bar  in  foil  daylight  is  aamM 
by  trying  to  see  the  planet  m  if  aho  wen  anw 
object  instaad  of  a  veiy  distant  on*,  and  eM» 
laeaay  the  eyes  ate  foouaaed  wrm^y. 
alw^s  qipaan  ■•  if  die  came  m  frca  i 


I  deaiie  also  to  thank  Mr.  B.  J.  Hqpkiua  (lettei 
33615,  page  300)  and  Mr.  Blakeley  (letter  33649, 
page  382)  for  thtdr  interestinit  intotmation  reapect- 
the  lecsnt  lonar  edlpae.  Both  theee  gentlemei 
noted  aa  I  did  tha  differaooe  in  the  oolonr  of  thi 
shadow  as  viewed  teleacopically  ccnnpared  wiUi  ib 


»  which  "  Nemeds"  lefei. 


appeoraneato  the  naked  eye.  Butwhy  magnlfyi 

ahadow  ahould  change  ita  colour  remaii ' 

Aa  to  the  Ume  the  eclipse  actually 


S. 


the  addition  of  a  amall  spbit-li 

card  m«kes  It  atOI  bettw. 
CoUompton,  Devon. 


[33877.1— Thb  aooompanying  drawlur  of  FhMS- 
lidaa  waatskenonJune  I  between9and  12o'do4 
witbmy4in.Qn^toriannfie<!toT,powerIS6.  IthU 
there  an  several  interesting  features  whidi  in  aal 

Spaar  in  Mr.  Blger>a  drawing  whidi  appaindli 
r^E.M."  lor  Slay  8,  1891,  ootably^mW* 
ridsa  running  through  the  dkadow  of  the  W.  mB 
to  the  lanTinter  on  the  floor,  wU<dt  wwSDal 
with  shadsat  the  time  of  the  dnwtau.  TbtttM 
appeared  vary  nnevsu  In  depth  ol  ahade^  theS-W. 
haU  bdng  lifter  than  the  N.E.,  and  the  nn 
along thsWum  of  the E.  wall  being  inittUi 
darker  than  the  N.E.  part  Three  aaten  <*  the 
floor  wen  sadly  seen  at  timeeof  extngooddeU- 
Uan.as  wmalM  thoeeon  theE.walL  AltaatOsc 
I  'hinfc  this  a  vary  interaetiug  renon,  and  thst 
Webb  ia  rather  hard  on  it  in  saying  that  it  ■ 
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eaofle  of  hii  remarkable  powen  of  Tinon.    Is  he 
miitalran  ?  is  the  qaeetioii. 

I  think  thifl  qnestion  may  be   approached  in 
another  maimer.    On  the  date  mentioned  Satnm 
had  an  apparent  diameter   of  about  19"  and  the 
Xing  of  44  ,  or  near  that.    Mr.  Freeman  says  that 
upon  that  date  the  elevation  of  the  earth  above  the 
plan«  of  the  rings  was  2"  3'.    If  so,  then  the  minor 
azii  of  the  xin^  had  an  apparent  cuameter  of  1*022" 
only.    Bat  this  is  the  apparent  diameter  in  centre, 
whufli  we  could  only  see  if  the  planet  were  trans- 
pacant.    At  the  limb  the  perspeotive  would  be  less 
m  the  proportion  of  about  10  to  9;  therefore  the 
grsaten  apparent  breadth  of  the  rings  on  March  12 
at  the  limD  of  the  planet  was  0  9".    These  figures 
make  no  pretence  to  mathematical  accuracy,  for 
pioh  is  quite  unnecessary.    Now,  a  Gj^in.  telesooi>e 
would  be  able  to  separate  the  opposite  margins  if 
tlM^  were  merely  mathematicaUy  narrow  bzight 
fines  O'T  apart.    Anything  closer  would  be  insepar- 
able.   But  the  rinsa  have  a  considerable  breadth. 
and  ersn  olose  to  the  planet's  limb  the  dark  interyal 
would  be  much  less  than  this,  and  therefore  the 
images  of  the  two  sides  of  the  rings  must  overlap 
in  the  outer,  and  no  gap  be  visible.    The  same  con- 
siderations apply  to  the  crape  ring.    Unless  the 
whole  theory  of  light  is  wrong,  it  is  no  matter  how 
perfect  the  mstrument  or  keen  the  ^e,  it  seems  to 
ma  it  must  be  impossible  to  see  any  shading  on  a 
narrow  band  perhaps  i"   broad,  or    any  detail 
whatever  on  a  une  wnich,  at  its  widest,  is  less  than 
a  second  in  breadth^  with  a  telescope  whose  sepa- 
rating power  is  limited  to  0*7".    But  Mr.  Free- 
nan's  sketch  in  the  Journal  of  the  B. A.  A.  shows 
the  zings  about  3^"  in  length  and  full  ^  in  breadth. 
U  this  is  oozrect,  the  eturth  was  more  than  2'  3' 
above  the  plane  of  the  rings,  and  this  would  make 
all  the  difference,  and  ezplam  Mr.  Freeman  seeing 
so  much. 

London  air  is  so  bad  for  objects  low  in  the  sky 
(at  Saturn  is  when  within  my  field),  that  my  seeings 
■re  worth  very  little.  I  can  ventue  to  affirm  that 
latoly.  while  at  their  narrowest,  there  are  no 
pfotuoerances  on  the  rings  visible  in  a  12in. 
reflector.  The  line  which  represents  the  zings  is 
not  interrupted  dose  to  the  planet,  as  represented 
to  have  been  on  a  previous  occasion,  but  is  continu- 
ous from  one  extremity  to  the  other,  and  presents 
no  trace  of  any  irregularity,  and  no  indication  of 
atmosphere,  and  not  the  slightest  perceptible  differ- 
ence in  breadth  in  any  part.  It  has  oeen  visible 
right  across  the  disc  on  every  occasion  when  seeing 
has  been  good  enough. 

I  am  of  opinion  that  these  appearances  of  eleva- 
tions, protuberances,  interruptions  in  the  line,  and 
softenings  from  a  presumed  atmosphero,  are  simply 
the  result  of  flattery  definition  combined  with 
faintness  of  image  from  too  small  an  aperture. 

Bdwin  Holmea. 


ment  of  Gregorian,  from  the  small  mirror  to  the 
field  lens. 

If,  then,  the  seoond  mirror,  can  bring  these  rays 
to  a  focus,  why  cannot  the  lens  do  so?  Of  course, 
in  the  one  case  we  have  in  the  candle  an  ori|[inai 
source  of  light,  and  in  the  other  an  artifiomlly 
formed  image,  and  to  what  extent  this  distinction 
would  affect  the  eoEperinunt  may  be  worth  con- 
sideration. I  would  also  ai^  Mr.  (Hdd  whether 
his  ar^ment  would  apply  in  the  case  of  a  star 
whose  image  has  no  approoable  magnitude? 

It  is  curious  to  find  Dr.  Blacklock  quotins  against 
me  the  very  same  statement  that  I  mysuf  made 
some  years  ago— viz.,  that  so  far  as  the  correcticmof 
spherical  abenration  is  oonoemed,  the  small  mirror 
ought  to  be  a  fixture.  Tlie  practical  advantage  of 
making  it  movable  is  of  oouzsa  tliat  a  very  small 
range  of  motion  is  equal  to  a  much  {preator  range 
of  motion  of  the  eyepuce.  I  must  differ  from  the 
doctor  also  as  to  ourve  of  ^small  mirror.  It  has 
in  practice  to  be  a  spherical  curve,  and  I  long  ago 
propounded  to  our  optical  mathematiroans  the 
problem  of  determining  the  proper  curve  (it  is 
approximately  an  ellipse)  for  the  large  mirror 
that  should  best  suit  snoh  spherical  small  mirror. 
My  appeal  was  in  vain^  even  "Orderio  Vital'* 
dedinea  to  tackle  it.  This,  however,  has  nothing 
to  do  with  the  hypoUietical  case  that  I  proposed 
to  Mr.  Gadd,  nor  is  the  case  the  same  as  that  of 
an  eyepiece,  becaoaa  in  the  latter  no  primary 
image  has  been  fozmad,  as  I  premised  in  my  query. 

^.  S.  If. 


mCFBOVElCBHTS  IH  STAB-7INDEBS. 

[3368G.]— The  next  improvement  to  which  I 
would  like  to  draw  the  readers'  attention  relates  to 
telescope  finders.  Instead  of  the  usual  old  form  of 
finder,  which  is  nsilber  very  oonvenient  nor  very 


refractors.  For tnbea  of  Sin.  and  less  diameterthty 
would  become  praeticaUy  too  short,  unleasthejiaB 
were  removed  some  way  off  the  tube  or  the  flat  at 
some  way  into  it,  instead  of  quite  at  the  end. 

A.  Oaplatii. 

BOTATIOK  OF  AUBOBAI.  BTBBAXEBI. 

[33687.1— RsFEBBzira  to  some  remarks  madeW 
Mr.  Blake^y  in  your  issue  of  the  17th  inst  (lettr 
33649)  as  to  a  suggested  reveml  of  the  rotation  of 
the  auroral  streamers  at  midnis^  by  the  bfliMBBs 
of  the  sun,  I  beg  to  say  that  I  had  not  rsadSb. 
Blakel^'s  letter  (33556)  when  I  wrote  my  desoip- 
tion  of  the  aurora  of  the  Srd  of  June,  and  thecefon 
beg  to  be  excused  for  saying  that  I  had  not  hssid 
of  an  easterly  rotetUm  of  the  streamsKs  befon. 
Still,  I  am  pusded  atthe  wayin  whichMr.Blakahf 
puts  matters. 

He  says :  *'  I,  however,  notioed  the  rays  fizit  t» 
shift  from  east  to  west  (fromll.35  to  12,MaylS|, 
and  thm  from  12  hours  towards  east  again,  thzoogh 
north." 

Now,  this  dook-like  precision  of  reversing  the 
streamers  in  their  araarent  rotation  exactly  at  nud- 
night  as  stated  by  Mz.  Blakelery  is  oertainly  startiiiigi 
and  surdy,  if  anytUng ,  tends  to  support  my  sof- 
gestion  (not  theory.  ]^M)ase)  that  the  reversal  sn^ 
be  attributed  to  toe  iniluenoe  of  the  sun,  cr  ba 
positjkm  as  regards  his  daily  round.  The  thongfet 
which  underlies  mysuggestion  is,  that  the  sua  mipt 
(perhaps  at  sunspot  pvu>ds  only)  have  to  account 
for  a  reversal  of  the  earth  currente,  say,  along  ths 
isocUnio  lines,  and  thus  cause  a  rovenal  of  tk 
rotetion  of  tne  auroral  streamers,  as  shown  is 
Da  la  Bue*s  well-known  experiment.  That  soehi 
reversal  should  take  place  just  at  midnight  muU 
not  be  strifitly  due  to  the  fact  that  the  sun  tisB 
passes  the  meridian  of  the  observer ;  yet  we  in 


—  -  "  "  '  I    \ 


SATUBN'S  BINQS  :  VBNT7S. 

[33684.]— I  n^VE  carefully  read  letters  33641  and 
38612,  in  which  *'S.  S."  asks  for  the  results  of 
observations  of  other  amateurs.  I  am  not  going  to 
dispute  whatMr.Freeman^lid  see,  or  merely  fancied 
he  saw,  as  to  the  detail  of  the  ring  system  of  Saturn, 
but  merely  stete  that  I  have  carefully  observed  the 
planet  on  evenr  available  occasion  during  opposition 
with  a  5iin.  remtctor,  by  Sir  H.  Grubb,  using  powers 
170,  200,  and  268.  Ever  since  the  reappearance  of 
tiie  rings  I  have  not  been  able  to  see  moro  than  a 
line  of  fight  with  an  occasional  glimpse  of  a  darken- 
ing about  the  position  of  the  crape  ring  and  the 
space  between  the  planet  and  the  rings.  I  have, 
however,  frequently  observed  a  darkish  belt  S.  of 
the  Equatorial  bright  belt,  with  a  suspicion  of 
another  S.  of  this,  a  faint  duaky  n[iarking  north  of 
the  Equatorial  belt 

I  have  observed  Venus  now  for  upwards  of  twelve 
years,  and  tried  all  kinds  of  coloured  glass  screens ; 
but  have  lone  ago  given  them  up  as  useless.  The 
best  is  a  graduated  smoke-tinted  wedge  ;  but  that 
I  now  rarely  use.  A  few  seconds  of  steady  air  and 
good  definition  is  roally  the  best  screen. 

Austwick  Hall,  June  18.        T.  B.  Olapham. 

OOUFOTJBD  BBFLBOIOBS. 

[33685.]~I  QUITS  see  the  difference  pointed  out 
b][  Mr.  Qadd  in  the  condition  of  the  rays,  and 
nught  perhaps  distinguish  them  as  parallel  rays 
reoeivea  by  the  large  mirror,  and  parallelised  rays 
as  sent  back  from  the  small  mirror. 

Thero  is,  however,  a  common  lecturo  experiment 
that  seems  in  a  maimer  analogous  to  the  point  in 
question  to  which  I  would  recall  Mr.  Qadd's  atten- 
non.  If  two  parabolic  mirrors  aro  put  facing  each 
other,  and  a  red-hot  ball  is  placed  m  the  focus  of 
one  mirror  and  a  thermometer  in  the  focus  of  the 
other,  we  see  by  the  rise  in  the  mercury  that  the 
heat  rays  have  been  transmitted  from  one  fooal 
point  to  the  other. 

Now,  suppose  we  put  a  candle-flame  in  the  place 
of  the  ball  and  a  card  in  the  place  of  ttie  thermo- 
meter, should  we  not  get  an  image  of  the  flame  on 
the  card  P  Tet,  from  one  mirror  to  the  otiber  the 
rays  must  be  in  the  same  paralleUsed  condition  as 
when  they  are  sent  back  in  the  supposed  arrange- 


A-  — 


expedient,  Dr.  Schroeder,  in  the  May  number  of 
Ifuttrummtenkunde,  Berlin,  describes  a  couple  of 
flnders  which  aro  both  convenient  and  time-saving. 
They  demand  no  straining  of  neck  and  eye  to 
hurry  from  one  eyepiece  to  the  other,  and  entail 
no  loss  of  precious  moments  during  which  the 
coveted  obje^  may  hide  itself  behind  a  black  cloud 
and  mock  at  your  efforte.  In  the  new  finder  for 
reflectors  the  two  eyepieces  aro  plaoed  side  by  side 
like  those  of  an  opera- glass.  ^Vhilst  the  left  eye 
looks  for  the  object  in  the  finder,  the  right  one 
watdies  for  its  appearance  in  the  telescope,  and  no 
time  is  lost  in  moving  the  head  to  and  fro.  It  is 
easier  to  follow  a  star'  with  a  good  big  finder,  em- 
bracing a  wide  angle,  than  with  the  telescope. 
Those  who  cannot  use  both  eyes  at  the  same  time 
can  use  them  alternately.  In  how  simple  a  manner 
this  improvement  is  attained  will  bo  best  gathered 
from  the  annexed  diagrams,  whero  the  patbs  of  the 
rays  aro  indicated,  as  well  as  the  construction  and 
mounting  of  the  whole  contrivance.  The  prindpal 
part  in  it  is  played  by  the  right-angled  ^rism.  The 
object-glass  may  be  separated  from  or  cemented 
on  to  the  side  of  the  prism,  or  it  may  form  the 
underside  of  the  prism.  The  focal  length  of  either 
form  depends,  of  course,  on  the  diameter  of  the 
telescope  tube,  and  should  be  so  calculated  that  the 
two  eyepieces  aro  one  about  as  far  away  from  the 
tube  as  tho  other. 

When  this  sort  of  fijider  is  used  for  refractors  it 
has  no  eyepiece  of  its  own — ^that  of  the  teleecope 
serves  for  both.  The  cone  of  rays  ih  by  the  prism 
sent  on  to  a  flat  or  small  prism  fixed  on  a  movable 
arm.  This  arm  enables  the  observer  to  move  the 
flat  out  of  the  way  when  fijider  is  not  used,  so  that 
the  rays  coming  nom  the  o.g.  can  pass.  By  turn- 
ing the  flat  into  tiie  centre  again,  the  rays  of  the 
o.g.  are  obstructed,  and  those  of  the  flnder  enter  the 
eyepiece.  The  diagrams  explain  themselves.  Such 
finaers  will   only   be    suitoble  for    fairly  large 


told  by  the  late  Mr.  Proctor  that  the  msgMtk 
needle  starte  on  an  easterly  excursion  about  if  pji. 
in  England,   and  this    drcumstanoe    made  ai 
suspicious,  as  it  certainly  hinte  at  a  reversal  of  tks 
earth  currents,  caused  by  the  influence  of  the  isb. 
Necessarily,  such  a  reversal  must,  to  my  thinkis^ 
be  visible  at  different  times  in  different  looslitisi  Hi 
longitude— in  the  Atlantic  later  than  in  £ogland,ii 
Sweden  eariier.    To  support  such  a  notion,  loW' 
served  on  the  night  of  the  aurora  of  the  Srd  insti^ 
bunch  of  about  six  streamers  in  the  extreme  wii^  ■ 
and  quite  low  down  on  the  horison.  These  uti'sa—i  i 
seemed  absolutdy  at  rest  almost  the  whole  tima  ftl « 
aurora  lasted.    The  streamers  that  did  show  tte 
easterly  rotation  so  distinct^  were,    ao  to   SQi 
cheated  man  to    the  east    of    this  bunoh,  ttei 
moving  on,  to  be  replaoed  by  new  rays. 

Botetion  to  the  east  or  west  must  certainly  li 
accompanied  by  different  conditions.  lUce.  §t 
simplicity's  sake,  the  auroral  pole  to  be  tidiucliWrf 
with  the  actual  north  pole.  Rs  westerly  rotalki 
might  then  be  noticed,  the  aurora  itself  not  zatattil 
at  all  as  regards  space,  but  the  earth  only  lotatiBf 
under  it.  ouch  westerly  mc^icm  of  the  anion 
streamers  must  increase  in  apparent  speed  if  thi 
aurora  itself  rotatea  from  east  to  west,  as  regsrii 
space  and  the  earth.  The  stzeamera  to  rsnsii 
stationary,  the  aurora  has  simply  to  partake  of  tti 
earth  rotetion,  but  does  not  rotete  with  regard  Is 
earth  independently.  The  streamers  to  have  thsna 
perceptible  easterly  motion,  tiie  aurora  must  lotsls 
faster  than  the  earth  from  west  to  east.  Now  thi 
westerly  motion  I  have  observed  to  be  rather  slow, 
which  might  be  caused  by  the  aurora  not  zotafitaf  . 
at  all  as  regards  space,  and  as  mentioned  above,  ii 
the  case  of  the  aurora  of  the  3rd  inst,  the  eastffl^ 
motion  was  so  rapid  that  the  streamers  ooveced  A 
distance  of  an  aro  of  at  least  60°  in  aboottm 
minutes. 

The  subject  is  full  ^  deep  inlenat,  andHr.s 
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moiwha 

ftwUwir,  I 

HntiUui lUtM  tlMt  "the  p«Ttical«r  ptocaM  br 
mMU  M  irhloh  iMotmik  reprodaoa  themnlTH  (tie) 
hai  7«t  to  Im  Mtmbtiihed  miaowrapiaiUj  "  F    Ths 


oonrntanti 

Fmallj,  lb.  HotoUng*'*  p«rwD>l  mamitM  i. 
to  Um  rappoiititiaiu  eua  ol  >(Mliitit  mth  "ohnnia 
nnlilMii1lnirinfliminitniT«ntinnnTthnlnngi"[irhrt 
narthoMinmy  li«)i*pDnlMi^g[iigtlwqDaitioo.  II 
Hr.  Hutduagi  knovi  ■njUung  u  all  ot  baotailo- 
iofff,  ha  moit  know  that  tha  mnditiODt  be  inpoaM 
an  bapOMllda,  and  that  uithti  ha  nor  aaTona  aba 


hantwrla.    It  U  a  pjwaibla  offer  to  make,  but  tbar* 
it  nothing  in  it 
Oo.  Diuhun,  Jnna  tT>  Mlorobe. 

BA.OTBBIA  AKD  TAaOIlIA,TION. 

[33695.1-11  bM  ban  tOen  for  naatea  brtbe 
baetariologirti  that  tha  Taiioui  micniliaa  diaoorcoad 
fai  Uw  bnnan  bodr-ai*  nniftsmlj  of  a  mora  or  Ian 
■al^JBaat  dtanour.  and  oo^bt  to  be  extlruted  at 
Iha  pvUIo  expaoaa  117  tha  mtoodnetlan  of  eartain 


atbaoHoB  aona  oritidun,  dlaonadon,  oi 

"m— Boi '■ •  -' '  ■"-  "-' 

»Wer,l _ 

..)lat*d  ptemaiiu  /rem  tmalt-pcx, , 

btfori  we  know  tehat  u>i  art  doing  in  vaceinatimi, 
Gerard  Bmith. 
Upper  Clapton,  TH.'R.,  Tooa  19tli. 


ASIA.TIO  OHOLBBA. 
[33697.1— "  DUTB  on  tha  pale  faorae,"  ia  the 
penonaJ  deaoription  of  the  obolera  Band,  when  ha 
rldea  from  TilUga  tovUlaga,  w**iiiK  hti  hand  m  he 
paaaea  onward  I  Thii  ia  the  popular  myth  of  the 
lower  olaaMa  io  India,  who  name  the  ■oonrga  "  BM 
Bogh,"  or  "  DtMBM  of  Hfiter;.''  The  Buusn 
OoTBrnment  ia  joit  now  uiziouilT  wat«h{iie  the 
Perriao  frontier,  tor  at  Ueahed  Uie  niortalitr  li 
beooming  awful.     Tha    late    Indlui    maQ,    aftsr 

u maoT  fatal    oaaea    among  EarDpeaua, 

■  ■  ■     "  "inl  and 


HO]U)I.OaiOAI^ 

[33639.1— Wiu.  aome  of  oar  horoloa 
'  fctndlyaniwarttaef^dlowingf  1.  Thabi 
■  tQadoptinaccoiatal;poiBog«aldk(eoa 
balaooea  whoi  timing  in  poaiUona.  2.  1 
the  apparent  diaorepaner  betwaea  the 
horcdogicol  writoa  m  treating  of  tlko 
iaoebriniiim  of  balanoe  vriaga,  partianl 
garda  the  length  of  eprbut. 

••Sannin*!  Uodem  Horok>g]^"  pa| 
"  Pierre  le  Boj  thoa  •nonelatad  hia  i 
the  iaoohronal  balanoe  apring.  Tbete  i 
apring,  provided  it  be  knw  enongh,  a 


tell*  oa  oholera  oontinnta   I 


rage  ii 


wtanMialU 

IdaafiAldii 
hdd  ta  Laa 


d  Iv  tiiaaa  ingaoiona  exHrimentar*  that  ererr 
inal  b  afUoted  with  tbMedlnrae  microbaa, 

V  — ..j„  ^  mteobe  the  inoonlatloD 

,  _. Uve  lima  lareqolrad.    Thia 

k^Aleh  at  tha  Intatnattonal  Hetioal  Congrea 
I  LmdoD  fooM  yean  ago  waa  oaoSdly 
id  by  tha  waddBt  aa  affording  a  "  brQHaDt 
t  ior  the  iMdloal  profaMion'^)  b^g  that 

hMtthlitaipoM(blewltbont  UieiVplbatlaa 

of  ttaa*  mmvona  biooalatara  aa  for  maHpoZj 
MihUna,  eoDfomption,  Aolera,  bvdiopbobia,  and 
odivnaladlaa.  -AiataaDegad tobethelateatoDt- 
eana  at  modwn  adaoea.  ProfaMon  ^ndaU, 
Paitanr,  and  Hw  maniben  of  tha  late  Boyal  Oota- 
alarion  on  Faataarlam  have  girai  aiqiport  to  thii 
Ikaocy  ij  tttir  wilttng*  and  teinrti,  and  nuiaad  a 
wldaqnead  laallng  a  alann  amoBgtt  that  nn- 
MdaottiK  portion  of  tha  aonunnnl^  whlifli  plot  fti 
Biltti  to  UM  ItraUooal  and  eretdianglng  dopnaa  <rf 
ttw  aold^daloglBla.  It  ha«  dow.  Aomrer,  bega 
Mawiflj  dlaMtaradftatthaaamemlmobeiafoiiMdlM 
pvanaral  l»nt,  diphtheria,  foot^nd-mooth  diaaaM, 
toadat  farv,  and  in  thoaa  dlaaaiei  whloh  ceenlt 
tablood.pd*aning,  And.fnrOier.thetheinyiino- 
ptMBdadlhat  tbaaa  "  malignant  "otrma  may  dtw 
aDbenally  banefldal  agenH  In  the  hnman  eoonomy, 


17.    The  people  an  aald  toba  paiila.*triaken,  and 

holding  relfgiotu  prayer  maatjngi.    The  Beaidant 

haa  left  for  Oalmug,  and  the  European  Timtora  an 

eraonatiiifi  rapidly.    The  lateat  newa  from  Sriuagar,  ,    ,1  £ — 7"i  ^i. 

oapital  of  Kaabmu,  atatea  that  then  ware  29i  frMh  («hidi  ga^  tha 

oaaei  ol  cholera  on  May  21,  and  IM  daatha.  ""  "       '  " 


ihortm  the  ipring,  tht  long  ctiratiMu  ml 
than  thi  ihorl.  If ,  on  tha  othai  hand,  yi 
it,  tha  ihort  onea  will  oooapy  laaa  tin 

"  Britten'a  Watah  and  Clookmabr'a  H 
page  61 :— "  Thva  ia  Dodoabt  that  the  h 
u  manipolated  the  better.  Hr.  Qlaagoi 
that  tha  whole  qneation  raaolre*  itael 
adoption  of  a  apring  of  the  oorraot  taof 
oommaoda  for  a  Iner  wat<dk  ioartaen 
flat  apriu,  and  twenty  tnma  if  a  Bnn 
need.  He  BEgnaa  that  if  a  apriDg:IabM 
diort  libratiraia  will   be  /a*t   amd  tbe 


U.  I 


Bordett-Con 


Bo*. 


aBATITT  B80APBKHNTB,    &e. 


[33698.1— TUSB  ia  an  old 


d  prorerb 
rbioh  hai 


raawotingoi 
-  donbt  o< 


reading  He.  Flateher'i  latter'    ^"^J^' 
Lna  ratS  ia  not  tha  exoantion  it   "iS^^J 


B  of  aarioaa  mlachief.    TiM  Lanuit 

for  Hareh  10,  ISSS,  npint*  that  U.  VignoU  baa 
a  of  them  in  the  aaUva  of  healthy 


amred  to  enryona 
A  regulator  wiui  at 
giventair-plaj,  not  dotbeyooat  theabnomiJ  laini 
menUoned.  I  And  on  leferenae  to  a  well  known 
flrm'a  oatalogne  tkat  they  oharfia  £75  for  the  bigheat 
olaaa  doaUe-roUer  lerer  gold  himtliig-oaaed  watoh. 
Well,  I  only  know  that  one  of  the  moat  ■nooaaafol 
Clenaowall  manataotaren  of  the  praeent  day 
obargaa  me  £42  tor  a  watoh  of  the  aams  quality, 
with  apeelallj  good  A  oartifloate  from  Saw,  and 
3^.  gold  oaaa.  If  people  go  to  a  big  flno,  with  a 
lugertook  and  paying  an  enonnoa*  rant,  they  mmt 
par  thair  ahara  ol  it. 

Of  ooana,  I  do  not  know  what  yon  would  term 
a  fine  rata  for  a  good  olock  1  bat  I  know  that  my 
Clerkoiwd]  friend  some  yeui  back  boaght  ■ecDnd- 
hand  for  £23  a  ragolator  with  meroorial  pendulum, 
npphin  palleta,  aod  aolid  ateal  piniona  of  twelve 


SOmilliona  paa 


neit  number,  whloh  riiea  to  mora  than 
oignmme  in  the  ftMet,  ahowa  the 
an  tavDnrabla  to  thdr  growth, 


and  randan  U  orobabta  that  the  part  thay  ^ay  in 
tha  i«00Ma  of  digeation  ttid  tha  traoaformailan  of 
the  food  ii  not  Inoouidenble."  Thia  open*  up 
gntta  a  new  field  of  inreatigation  to  the  Taoofaiatlng 
Mcteriolodat*,  who,  after  inlUotlng  mnoh  artifidd 
fltwaae,  tifiering,  and  death  upon  manJUnd,  may 
ba  lad  fa>  the  dficoTery  [whloh  the  oommon-aaoae 
of  the  non-eelaotlflo  pcntion  of  tiM  oomnuni^  haTs 
long  ago  totnttiTaly  aooepted)  that  the  Uaater  wat 
^gBwhoiha  tawht  that  ttey  Oat  "ara  whole 
need  not  a  phjaiaan."  Aa  moden  rejootion  of 
thia  Dirtne  dootriae  baa  bean  Inabnmental  in 
fireaHng  a  nitam  ol  snel^  and  iojoatioa  00  a  Kale 
of  magnltnde  (aa  I  haTe  Aown  In  prerion*  00m- 
— unioatlooi]  whi<A  oaa  only  be  Bttfigly  oompared 


tottawiokadparaaoutiona  1 
ttaokiglan  agalntt  nllgloaa 


VAaOUTB  LTHPH. 

[33fl96.1— Hb.  HiTTOHinaB  aaya  that  onr  preavit 
lymph  oonua  from  "hone-greaae."  I  dtnyU.  He 
haabeao  reading  Jauner,  who  adTooated  horaa- 
gieaaa  baoanaa  he  did  not  wlih  to  take  the  dairy- 
maid'! experiMioa  amply,  but  wiahed  to  make  a 
lymph  of  nl*  own,  *o  aa  to  have  a  better  claim  to 
oflglnaK^  in  tha  matter.  Alao,  Jennerwae  Jealoiu 
of  Paanon  and  Woodhead,  who  wen  ndng  the 
tniph  troaanatsnl  «ow-poz  with  apparent  nunaaa. 
On  all  eonnta,  it  waa  hIa  aim  to  have  aoma  different 
hmnh,  that  ha  m){^  be  able  to  a»,  "Oodling'a 
Be  Mend'-not  Short "  (to  qnoto  Diokana}. 

I  haTe  Inquind  into  thia  matter,  at  Iha  aonroe. 
Ona  of  tha  laqpat  purvayon  of  cdf  lymph  to  the 
piotiwlon.  telb  me  that  laen  an  two  aonrooa  for 
eaU  lymph— aatnral  cow-poi,  In  luhig  whl^  tha 
graataat   tiiz%  baa   been  toktm  to    aluninate    the 


Htiflolal  inoculation  on  heifera. 

A*  I  bare  aald  belon,  thia  fluid  may  oontaln  tha 
analogue  to  tha  ptomaine  of  the  amall-poz  baoillua, 
and  ia  therefon  proteotiTe  \  but  tha  bue  way  wUl 
be  to  oulUvate  the  ptomaine  apart  from  the  aoimal 
body,  In  aterHiaad  Quid.    Onoa  mora,  In  hopM  of 


ond  per  month.    I  oall  t 

rate,     Hy  own  regulator  that  I  made 

yeara  ago  haa  gone  often  for  many  weaki  with  a 
rata  ntn  eioeedug  one  aeoond  per  week,  and  I 
thoold  be  bappy  to  make  one  like  it  for  £30.  Thia 
dock  haa  aa^phira  pallctt,  zino  and  ataal  pendulum, 
and  aolid  pinion  of  tan  Isavea. 

I  (hinild  reconimend  yon  to  go  otbt  yoni  dock 
and  And  out  the  cauae  of  iti  bad  rate  1  the  fuult 
ii  probably  in  tha  pandnlnni  or  oMapaineDt.  To 
teat  the  eeoapemeo^  take  the  pendulum  in  your 
hand,  and  get  aomabody  to  watdi  the  aeoondi 
hand.  HoTO  tha  pendolnm  ilowly,  and  get  your 
aadatant  to  uy  when  the  hand  oommaocea  to  move. 
The  pendulum  index  ahould  then  be  poiuliog  to 
half  a  degree  from  aaro,  and  whao  the  impulse 
eoda,  the  index  ihonld  be  pointing  to  Ide^.  beyond 
laro.  That  ii,  tha  eacapemant  ahould  give  1|dBg. 
of  impalae,  and  half  a  degree  of  reit.  Try  it  right 
Tonud,  toaee  if  the  'icapa-wheal  ia  true,  lud  haa  no 
abort  teeth. '  Then  take  thediai  off  and  lee  vhethar 
tha  aaoapement  ia  oorractly  planted, — that  ia,  see 
if,  Boppoaiog  tha  palleta  embrace  10)  t«sth,  whioh 
ia  naoal,  the  diataoca  ol  the  pallet-Bi.aff  from  the 
'aoape- wheel  pivot-hole  eqnali  the  diameter  ol  the 
wheiil,  far  it  ahould.  For  the  pendulum,  it  a  mar- 
Guilal,  aae  that  tha  jar  ia  oylindricat  and  true 
inaide;  aae  that  the  pendulum  doea  not  wobble— 
many  ol  them  do,  The  roapenaion  apcing 
ahonld  be  atraight  and  flat,  and  without  auy 
hole  through  it,  and  the  upper  ohopa  ahould  be 
•quara  and  not  round.  Alao  see  that  ue  peo'lulum 
ia  not  nu^uetieed  and  ia  Srmly  fixed.  If  the 
aaoapement  la  right,  it  would  be  worth  your  while 
to  try  another  pcodulam,  — asy,  aino  and  ataal ;  you 
ooold  make  a  good  one  for  leat  than  a  aovBreign. 

With  raapeot  to  other  poiata  raised  in  your  letter. 
To  b^in  with,  a  well-made  gravity  eenapfment  is 

nbaarratoriaa  on  aoooont  of  their  quiet  beat.  The 
Groonwioh  atandard  clock  nev*r  had  a  gravity 
eicapement  but  Aiiy'a  detached ;  the  old  tranait 
clook  had  a  Hardy  spriog  pallet  sscipecoent,  and 
waa  altered  maoy  yeara  ago  to  a  ahort-impulaa 
Q-iaham  ; — perhapa  ynu  are  thiokiDS  of  that. 
Finally,  I  ahould  aay  that  the  demaud  for  rrgu- 
latoii  Iwing  vary  limited,  thay  are  eipenaive  thinga 
to  boy  in  any  cue;  but  one  cin  certainly  get  ■ 
good  one  for  very  much  lets  than  80  guinea*. 
Qonnenhaiy.  F.  S.  Haan. 


■uppoaad  to  depend,  B^B : — "One  of  th 
ptlnc^dlea  ia  the  pranilli^  idaa  that  ii 
aolely  dapandad  on  a  eartain  length  of  an 
too  Autaiptii^madattiaamBU  nbnfi 
than  tha  bmg,  and  that  too  long  a  ona 
watditobiaabitbeloag  vibntiona.  Tl 
from  being  oomot,  that  aometimaa,  in  1 

■--    .flat  aiding,  it  iaamatter  of  t 

,  „  make  the  long  Tibrattona  air 

to  arrive  at  laoehroniam,  whUe  a  ahoi 
offen  mora  aoopa  tor  any  manipulation 
that  amd.  Evetyona  with  aoma  e^ 
timing  faiaw*  that  the  men  leogUi  haa  1 
do  with  laoehroniam;  and  if,  narerthelai 
qnently  meet  with  thia  aaaartjon  In  booka 


[33700.]— I  HATE  noticed  Ibat  the  read 
an  iatereeted  wheu  any  azampla  of  tha  1 
Bome  ancient  coatom  or  law  ia  bmoght  be 
and  I  think  that  the  inataooe  of  ttie  ac 
Hedical  Dafenoe  Uoion  in  their  attack  o] 
your  former  oorreapondenta,  Dr,  AllinaO] 
one  of  thaae  sumvala  which  will  iuti 
reader*.  The  Medical  Defence  TJnion  ai 
which  make  it  their  biuinea*  to  attd 
morala  of  the  profeaaian,  a*  well  a*  to  ■ 
member*  of  tha  aaaooiation  from  those  d 
of  falie  aocuaation  which  are  brongbt  OOo 
ignorant  or  wioked  people  agaiuBt  doeton 

In  thair  former  oapadty,  that  of  guardi 
morale  of  the  profaaion,  thay  take  adi 
the  exiatenoe  of  a  law  which  fn*eeta  th 
Hedical  Council  with  power  to  turn  0 
profeaaloD,  by  deprivation' of  diploma,  an 
who  acta  in  what  ia  called  "  an  infamou*' 

Now  all  thia  le  well:  we  do  not  waut  im 
in  OUT  proleaaiOD,  or  men  who  aot  "  inia 
but  what  I  wish  to  point  out  is  this,  that  tl 
Medical  Council  are  oouatituti^  the  ai 
of  what  i(  to  be  counted  a*  ' '  inf  amona 
and  though  a  man  aocnaed  may  be  he^ 
his  accusen  hy  attorney,  yet  there  i<  a  da 
utterly  deaiea  any  right  of  appeal  by  Ii 
the  deoision  of  the  oouncil.  If  the  coi 
iotallible  in  their  judgment  thi*  « 
be  a  fatal  objectiou ;  but  aiaoc  Dr.  • 
aocoaad  of  "lufamon*  oonduct"  b] 
body  of  Ida  profeasional  brethren,  on  t 
that  he  ha*  been  in  the  habit  of  writlog  1 
and  otoer  anbjecta,  and  answering  madi 
in  Uie  non-medical  Preaa ;  then  really 
be  aoms  danger  that  tha  council  mi 
assumed  inlaUibility  take  the  same  lii 
matter,  and  actually  deprive  an  honoi 
innocent  man  of  hia  diploma,  and  with  it 
a  living,  leaving  him  no  appe 


These  are  facta,  aad  I  do  not  thini 
puhlic  are  aware  of  th?  eiiitence  at  ao  ■ 
aod  inqoiaitonal  a  piece  of  legialatioii,  1 
the  mora  striking  berauae  it  exiato  in  ua 
fesaion  w^ch  ought  to  lead  tha  way 
thought  and  in  fieedum  ot  thonsbt  ana  a 

In  compariaoo  with  the  "odium  laed 
othcrformi  of  assumed  iaf  allibili^  and  hi 
troUi  and  progrcB  sink  abadwd.    L(t  m 
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nd  of  adTlM  to  thoM  ftbont  to  mtai  th« 
1 — I  qoota  ffoin  cms  of  toot  oontam- 
wliOM  ftdTioe  knd  min«  U—JoH't. 
I  n  often  bam  gaQ^  of  tha  "  infwnaiu 
'  of  writiiig  In  jova  oalonmi,  that  I  Imt  I 
n  tha  lata  of  Di.  AIlinKin  (vbo  hd  mj 
Mthj  in  thia  nuttai),  to  I  will  Ube  mj 

3  turn  diplumt.  Her«tto. 

BUKBU  AND  A  aVBBTION. 
]— DuBna  tha  iMt  fortr  jau*  I  htra 
AliM  Mid  took  from  tlta  vaiy  bsrt  nukan 
I  bsqiuDtlr  {oond  tham  im  fmperfaot. 
loltnpffd  and  Co.  appaar  to  be  the  onlj 
ob  ka«p  k  aklllad  maebaqlo  to  aaa  thkt 
rfe  ia  ooiraciUr  flnidiad  bafbn  It  Ia«vaa  tha 
I  hara  hanuj  •*«  found  anvthlog  amla 
_„..  i_.^_^__, .     ^hj^^ 

laTpattan. 

u-mnUBv 

I,  lUda-Mat   1 

a  bnaant, , 

jl  woiK  to  grind  ttem  to  Bt  hoth 

tt  and  MiiiilriiiM ;  hava  bad  to  TatniD  otw- 
vUon  ahatta  to  ba  "atcatohad";  ohann 
iatvDiildiMitfltHtafr"atada":  "atnda^' 
g  laDgfth,  ao  that  whan  tha  irtiaala  w«m 
aj  would  not  gaai :  maratna  ouafnllr 
bat  put  togathai  apaide-doirn,  (omo  wbiob 

4  ba  pat  togathar  aarhow,  and  ohoaln 
tnally  would  not  nrair  npon  thaii  mandiel 
it  not  to  waanr  yon  wiBk  a  toll  llat  of 
I  ba**  (tha  ''laat  liraw")  tnd:  got  a 
nr  aat  of  atooka  and  dlaa,  boi  and  all,  from  a 
wnmakan',  'ntaTataTanRHigUrtnnud 
'--  '-  ' •--*  "M^  aKrloaaUa;  tba 


\  and  tha  ipannar  ii  too  nnall  lot  Oka  r-=_ 


■7  qnacUra  ia,  how  can  thaaa  thinga  ba 
'  Ii  tbaia  any  penon  or  flim  that  nndai' 
azamlna  maoWisnl,  ai  tba  vatcclDaiy 
doe*  yooc  bona,  and  giva  a  laapouibla 


a  nppar  ilda  of  tha  bbaotoc  be  raiaed  to  P. 
Than  tha  potantlal  of  the  Intaimedlata  plata  beoomaa 

tarminal  of  the  aleetrometai,  the  teanltjng  potential 
la  gmtar  than  ^,  and  lea*  than  P.    (Bip.  So.  22.) 
Call  it  -    f  X.    Than  wa  may  put  the  Temlta  of  ODT 
ezpeiunent  into  tha  following  foim  : — 
DiSeienoa  of  PoteoliaL  Faroe  ol  Attzaotloo. 


gnats  when  tba  d 


whcD  tha  diataiN*  b«tw«en  tha  two  motal  dlaoa  wis 

'Ae  radootton  of  potential  br  tha  proof-plan*  la 
~  9  dlioa  Bia  widely  wparated  than 
TUa  (a  e^naaad  I7 
dd  betwean  the  two 
gieatat  eapamtt  wbeo  tha  dltea  an 
brongbt  okwac  togethec.  We  may  aaaoma  ttat 
senenlh  tha  ta^ad^  of  a  field  wfll  tnixaaaa  aa  wa 
bring  the  dde*  together,  and  tbat  ooiueqnaDSf 
tba  ditturblng  affect  of  bringing  a  amall  body  Into 
oontaot  wia  on«  of  the  aidea  will  diminiih.  Tbia 
in  the  following  aipari- 


Jf«(Ao<f.)— The   eleotrio   Uaeotor   deaorfbed  nndei 


an  ptaciaaly  tha. a 
meduta  plate,  ( 
■ }  the  two 


tnanlatIn>feat,B 
to  tba  ontar  dwa 


. ..    .1  time  and  tnnbls, 
MhiT  taoHr,  In   tiying  to  pnt  tonthai 
iA  narcr  have  bean  made  to  nt,  wonid  be, 
ad,  vary  wall  apant  toonev. 
i,  June  18.  O.  O.  Xlllaan. 

IHUDBTS   IN  XLBOTBOBTATIOS. 


mathoda  wUsb  will  be 
[ng  potmUal  era  founded.  In 
nanlt  obtalnad  latbatweeao 
'     I,  A,  B,  and  O,  •>  that  the 


baTabaanpoaJHTC  Iiutead  of  nagatira.  Eenoa  wa 
infar  tbat  th*  altrMetien  ttt%et*ii  lieo  iedi*t  duM 
"  nvt"  inerm*  i»  tie  tmph  ratio  of  tht  iifferttiet 
ofpoltHliaL 

flow  Uia  abora  laanh  la  azaoflT  lAat  baa  bsio 
dednoed  from  tha  hypotiitala  aa  to  tte  natni*  of 
Botantial_pDtfarwHdbilatt«c  38536.  p.  290  of  the 
■'E.  H.'^  Tbit  aiparinMatal  oonflrwaHon  of  a 
theoreUoal  leaolt  ia  a  rtrong  ocmflrmatlon  of  the 
Mnootnna  of  tba  tbeoiT  of  potantlal  tbara  aat 
forth. 

46.  Altrattion  varut  <u  Sqtum  of  F.D.  {Fint 
JfffAMJ.)— Tba  apparatni  ii  the  aaaM  aa  in  the  laat 
axpcvinant.  Quuga  the  upper  aide  of  biaaetor  and 
obaarrs  tha  tordon  aa  before.  Break  the  oonnsction 
batweoo  ttie  etaotromatar  and  biaaetor,  keepiKg  both 
intulat4d.  Take  a  [ilaoe  of  hraaa  wire,  with  a  knob 
.  and,  BO  that  the  whole 
■     af  the 


.    ,    _  in  ng.3Z,  ao  aato 

inmaa*  tta  cuaef^.     Tha  upper  and  low«  lidaa 

.._._  ^.. v^(  talaad  of  an  intac- 

v«*Mt  la   aubatitotad 

B  biaaetor  pnt  togetbar, 

bat  tatbor  nnallai,  ao  Qiat  tbara  may  be  a  i^aee  M 
tin.  an  nnnd  batwaeu  tba  oatar  dlabaa  ud  tba 
nintsmadiataaondaatac,"«awaihaUaaOU.  Tte 
intannadlata  oonduotor  A  haa  an  *w«ii^*J.^g  jn^ 
phragnt,  B,  aenaa  It*  oentn,  wblob  raate  00  tha 
thraalnadatlngfaetDDof  thabwer  dIib,aBdat 
tDppotfa  the  nppar  didi  or  tbraa 
EB.  Tba  fntolaUng  fart  are  flzal 
«  -art  ba^of  auMtlrOka 

hole*  in  the  Intermediate  eoodiietor.    Tba  iidv- 

the  pnrpoaa  of  making  eonnaotiana.  It  wffl  ba 
found, oninieating  Exp. No.  U  wUbtha  alaatda 
Uaaotol  joat  daainbad,  that  the  angle  b  ia  imj 
naariy  ona-tonrlb  of  a. 

Bxampta:  Tha  following  ia  a  aet  ol  tbma  aotoal 
obaarratuna  mad*  In  tba  manner  abora  "li^iT^ : — 

N0.I     fl-  W    A-  10* 

N0.2    a  -  48*    »-13* 

No.!    a-  78°    *  -  30* 

On  refBringto  Eip.  No.  4S,  it  will  ba  aaan  Oat 
tba  an^aiitdepandaDton  an  unknown  qiiairfi^,> 


mant  u  to  laduoa  x  to  a  negiigiwa  qoantt^  17 

duetoT'    Aaaoming  tbmt  tbb  baa  bean  aooompt^tad, 
the  P.D.  betweanthe  fixed  knob  and  the  nupwdad 


1"— wlU  be  need  Inltead  d 


■    nMri/  at  poaAl*  o 
terminal  and  lowec  i 


0  may  ba  aa    I 


.")    Tht)  I*  a  purelT  eiparimantal  nautt, 
qmta  ind^aodaut  of  any  hypothnli  a*  to 


ra  of  alaotildty  and  of  eleatrioal  potential. 
diowa  tha  general  arrangenient  of  the  ap- 


— The 


1    Altra, 


lai  tba  torioD  aleotrometer 

limant.  nie  lower  aide  ia  oonnectad  to  the 
n  of  tba  alodtromotar.  By  doing  ao  we 
tain  fliat  the  rane  and  tha  lower  aide  of 
lor  are  at  nme  potential,  although  without 
ration  thay  wonld  both  probably  remain 
tantial  of  tha  earth.  The  upper  tide  I*  eon- 
T  a  wlra  to  the  Inaolated  knob  of  the 
-*—      Hia  and   of  this  win,    next  the 


attadi  it  to  an  jnaulating  handle.  Tonob  the  knob 
of  the  aleotnmeter  witb  thia  latiat  Inatrument. 
Now  oonneot  the  dactromatar  with  tha  intermediate 
plata  and  obaacre  tha  tonion.  It  will  ba  foond 
that  tbi*  nadlus  I*  about  one-fourth  of  the  prevlonf 
reading— <.B.,  the  readings  in  one  experiment  were 
17S<'aud4?n*paiitirely. 

lUa  experiment  ahowa  tha  prababilitT  that  the 
attiaalion  varisa  aa  the  aquare  of  the  dinerenoe  of 
potaotiaL  The  aiparimsat  ia  baaed  un  tha 
aammptian  that,  by  toodilng  the  terminal  of  the 
eteotiomator  with  another  miulated  body  of  ttas 
aama  aiie,  we  rednoe  the  potential  to  one  half. 
If  thi*  were  really  the  oiae,  the  unknown  quantity 
X  (lee  laat  experimaot)  would  be  eliminated.  Aa 
the  oorreotneaa  of  tiie  aaanmptlan  ia  very  donhtful, 
the  ooueluiion  oan  only  be  regarded  aa  doabtfiil, 
and  aa  requiring  oonBrma^ion  by  a  better  method  of 
oparimant. 

Praclual  Nottt.— Tht  insulating  handle  of  tha 
laat  two  eiperimeDta  may  be  a  aUok  of  aealiog-wai. 
The  method  Jiut  used  tor  redndng  the  potential  of 
the  eleotrometar  to  one-half  giTea  rather  uncertain 

47.  Capacili).— Two  diaea  of  metal,  about  12in.  in 


ciangadtM 


tlona  (aae  Fig.  30). 

la,  change  the  upper 

e  HaaotoT,  ana  tun  the  oap  of  the  electto- 
lil  tba  toriion  joat  balanoea  tha  attraction, 
to  Ii  Ota  CM*,  nad  olf  the  angle.  Let  thia 
m,  1W  Ikae  M*d  of  Ou  connecting  wire  ia 
M  Vrwaaii*  of  tha  intnlatiDg  atand  from 
w  Ma  la  tba  intarmediate  pUta.  The 
iapAlob*tn*d.  Let  thi*  aeccud  iDgla  be 
lav-  Ii.  0«  ooaparfng  a  with  6,  it  will  be 
at  fa  MtA  laaa  than  the  half  of  a-e.g., 
■^■Igiii  II      "(Tr.  ami  •      105°. 


threada  from  >  retort  atand.  The  upper  disc  ii  oon- 
nectad with  tbe  knob  of  an  electniaaojie.  Fint 
arraoga  tba  apparatoa  to  that  the  npper  metal  diao 
ia  abont  6in.  abore  tbe  lower.  Then  charge  the 
upper  disc  ao  aa  to  caiue  (ha  leavsa  ol  tha  electro- 
acope  to  open.  Now  reduce  the  potential  of  the 
upper  diae  by  flrattoachiog  ita  npper  aorfacewith 
tiia  proof-plane,  and  then,  disoharging  the  proot- 
plane,  obeerre  the  effect  on  the  leaTca  of  tha 
elec^Bcopa.  They  will  be  touad  to  cloae  alightly 
after  each  coataot  with  tha  proof-plane.  Next 
lower  the  npper  ciaa  to  within  ^lu.  of  tha  lower 
ptate.  Charge  the  diac  as  before,  aud  repeat  the 
operation  wiUi  tba  proof-plane.  It  will  be  found 
that  the  effect  of  each  contact  in  caualDg  the  leaTea 
of  the  electroscope  to  oollapee  is  much  leas  than 


toditi  it  douiUd,  the  ttttractionMliMtit  than  it  iii- 
craaaedfour  linM* 

Fradual  Sotu. — Ha  intermediate  oondocitor 
may  be  made  of  two  equal  tin  diahea  of  the  same 
pattern  aa  tbcae  naed  for  tba  oorar,  but  an  inab  leaa 

ont  of  a  piece  at  oardboaid,  and  uian  rendered  noK- 
condnotlns  1w  being  w«U  *oakad  in  melted  pataffln. 

plaoed  togetbw,  and  a  few  boMdiillBd  through  b 
rims  of  the  two  didiea  and  the  Inttrpoead  cardboard, 
by  which  mean*  tha  whole  can  be  bound  together 
with  fine  wira.  Preriona  to  tbla  being  done  thraa 
holes,  lin.  diameter,  will  have  to  be  ponabed  in  tba 
boCtoin  of  each  of  the  dishes,  in  order  to  admit  the 
ininlatjng  feet.  Tboj  ahoold  be  punched  from 
outside,  to  that  the  bujrad  edgea  may  (tand  inward* 
when  the  diahea  an  put  togathtt,  otherwise  tb» 
riiarp  edges  m»  have  tha  eSeot  of  points  in  redttdng 
the  potential  of  tba  oonduotor.  (£xp.  No.  40.) 
O.  J.  B. 

8IX.K-0OTT0ir  TBBB8  AHD  BANANAS. 

[33703.]— TSB  laat  maQ  brongbt  the  "E.IL" 
tor  ISth  April,  and  on  p.  174  I  aaa  Captain  Bat- 
teiiby  refers  to  mj  remarks  abont  tha  aUk-cottoai 
tree.  I  quits  agree  with  him  only  to  beliaTe  bto 
own  eyea,  and  ap^acjata  hi*  di*en*t  at  liring 
amongst  non-obaerrant  folk!  In  1886  I  wa*  In 
company  with  three  planton  and  a  OoTemmeat 
medical  offioar,  whm  one  of  the  plantera  com- 
plained of  the  umoyanoe  caused  in  the  sugar  faotory 
(cane-sogsr,  not  odoron*  baet),  by  tba  falling  of 
the  silk- ootton  from  two  magniiloent  apedmanaof 
the  bee  growing  in  the  fach^-yard  (mit  not  than 
in  bearing],  and  I  replied  that  ba  only  had  tba 
auDoyanoe  oooe  in  thrse  jeaia.  But  ba  at  ones 
challeDgod  tbat  statement;  when  I  pointed  to  % 
tree  300  yards  off  that  had  bone  its  ccMon  In  1884. 
*   '     -  -  and  that  It  would  not  bear  again  till 


UaT-Jona,  18B7,  aa  in  July,  1B84,  tha  cotton  w 
blowing."     But  being  a  positiTe  Iiukii<«&.,  Xb 
lerod  to  w»(S,«  ft^e  i(ffia»  •aai!t'\.-»»a-«wnilf   "» 


ENOLISH  MBCHANIO  A3XD  WOBLD  OF  BCUHHOE;   Wo.  Maa. 


Jen  24, 


taM  at  tta  puiih  chnroh,  alio  wtthin  dgbt,  wm 
ban  ihft^itiTig  iti  oottOD,  And  I  took  hii  waffw  that 
tt  would  not  Ukln  Imw  ootton  tm  IIB7, 


H  woua  no(  umd  ovk  oonou  hu  'fp  id 
■■Uk  wudi^  nooidad,  and  oo«  of  Un 
btnutad  with  makinK  tte  oliwrratiMi,  nod 
Uina— Mm,  18S9-4Im  tiM  waa  in  full  bloom,  ana 
to  J11I7  t£e  cotton  waa  "  blowing  "  awar  Utoa  Um 
•buiMsbiMM.  I  Mnt  tbo  nwnbw  with  Cwtain 
Batt<nbj'*flntl«tt«rtoa  Mend  at  Barbadot,  and 
tba  nbJMt  waa  mootad  in  ona  of  tha  local  nowf- 
Sfpv,  and  inqoiiiM  made  of  Indlndoali,  and 
ma  utwan  wan  "  Enrj  jatz."  Bat  no  00a  oonld 
point  to  a  daffi»  trea,  01  to  any  nota,  01  man,  to  ood- 
9iB  that  awiation.    I  do  not  beliera  that  7  degreea 

flowariiu  of  tiie  trasa. 
nw  Maana  bean  in  about  tan  monthi   from 
"W,  U  Iniuitahia  mhI,  and  the  fruit  ii  ripefoi 
-^  hi  a  oonpla  of  mcmth*  after.    "Btt  «oil  In 

jeimot  toitable  lor  it,  and  the  Captain'a 

plant  mar  keep  alira,  and  aren  grow  for  yean ;  bat 
&  wOI  not  beai  bnit-oi  if  it  doea,  they  will  be  of 
tta  mod  doUy  and  diminatiTO  deaoTptioD.  Tlie 
neat  Beaton  Roit  Conpanj,  that  takea  the  Wort 


viftfaoantin  12  n 
LBdtfatIa  io  with 


■nbjolned  text  of  the  Aat  of  tha 

\gttm,  neeatly  pa  wad,  to  pioteet 

at  the  Chieaso  Bzhibition  from 

fain^ng  jpatent  lia^ta  gianted  bv 

Sfiea,  wul  be  of  Intmat  to  nub 

a  pn^ioae  to  exhibit  then : — 

"  An  Aot  to    protant    foieign  ezhlbiton  at  the 

Voild'a  Columbian  Eipoaitioii  from  proMeatlon  for 

ibibiting  wuai  protected  by  Amarioan  palenti  and 

cade  matka. 

"  Bb  it  enacted  by  the  Senate  and  Houm  of  Be- 

rewotatlTBa  of  Uie  ITnltad  Statei  of  America  in 

ktngreaa  aaaonbled,  that  no  dtizsn  of  any  other 

ountiy  ahall  be  held  liable  for  the  infiingenient  of 

oy  patent  gnnted  by  the  United  Statea,  or  of  any 

rade  matk  or  labd  rantend  in  tha  United  Statea, 

rhen  the  Act  oomplamod  of  it,  or  ihall  be,  pei- 

onnid  in  connsotion  with  the  exhibltian  of  any 

itiole  or  thing  at  the  World's  ColnmUan  Eipoai- 

ion  at  Chicago." 

S.  P.  Alexander  and  Bon, 

Chartcoed  Fat<mt  Agents. 
19,  Sonthampton-bolldlngi,  Chanosy-Uns, 
Londtm,  W^,  June  11. 


Sinoe  both  K  O  A  and  D  O  S  an  right  anf 
rea  of  Ohuninaled  diao  ce  1  +  eoa. 
Again,  let  (Fig.  2J  S,  E,  P,  i 
andpUoet, 

£■<; 


wUahfroirfaithiaailaay,  thay  being  the  principal 
fbodofthe  peopl*.  "nebanaiiB  and  plantain  do 
Bottlla  attar  baating.  The  plant  that  baan  the 
tanA  la  mt  down  when  tha  bnndt  ii  gatbend,  and 
OanAan  go  on  bearing,  each  In  Ititnin,  and  each 
h  oat  down  aa  ita  bnndi  of  frnit  la  gathered.  Say 
jon  han  a  Bald  of  10  aont  of  plantaina  or 
*""—  Ton  wOl  begin  to  reap  m  12  montha 
boa  r'*''*'"^  ■>w  tka  whole  area,  and  than  wOl 
fo  on  rraiJiij  amy  weak  for  abool  three  yaara,  at 
«Udi  time  the  plaota  wHI  reqnln  renewing  or,  at 
Init,  tboiOQ^j  dog  aboat  and  generaUy  put  in 

^laM  la  a  vatv  Interettiiig  and  iuitnictiTe  little 
Vm>V  with  fUnatrattma,  oalled  "  An  tUemBntarr 
^Kttnok  of  Tropical  Agrlonltore,"  b;  H.  A. 
induaiLlLD.,FXrs.,OJf^.8.,ofI)ominI  . 
Bfaled  by  the  Qorernmoit  of  Jamaics,  that  I 
^kCaptBattanVwonldllke  to  Bee.  Itbeata 
«<  all  the  fralt  and  food  planti  of  tha  Weat  IndleB. 
I  do  not  know  if  It  iafoc  Bale  In  BatbadOB,  but  it  li 
iNn  at  the  "  Atgoay  "  book  atom. 

of  OeoTgatown    are  not 

I   ballaat    That  haa  been 

The  ballaat  now  need 

.__ _J  fnm  the  aand  hilli 

n  riTW.    A  veiy  cmknia  fotmatiDn 
lata.    IftlMgdlaat  outainlaaTBi 

jehebaa  aean  foi  hinaA  thatmtb 

ftboat  tha  dlk-ootton  tIe^  I  tmat  that  be  win  get  a 
Uaad  to  conUnoe  the  obeKraHoo  for  him, 
.  P.S.— n^e  BoQ  anitable  for  >»«iim.m  and  plantaini 
tathatidi  allavial  aoil  made  by  great  tiyen,  not 
•a  we  ha-ra  in  Britiah  Qniana  1  not  thin  caloareooa 
nil  Ilka  that  at  Barbadoa. 
BritlA  Qniana,  S.A.,  Uay  23.  T. 

Tuaa  TOB  azFi-oDiKa  omrpowsEK 

[33TD4.]~A  and  A'  ebonite  or  bard  wood,  Un. 
long.    ifaL^ '- 


BEFHES  TO  QUERIES. 


[76983.] -Blaotrtoal  (TT.O.)— Bell'a  talephonea 
*oald  low  allshtlr  in  power  by  loa*  in  magnaliam, 
wt  the  iubodncuon  of  a  T,edai>ahi(  wonid  right 
hia.  TUa  oonoena  the  aaocnd  atcry  of  yooi  pile 
>fqQ«iaa.  Tba  otluM  conoam  tha  dtmu  to  death 
if  electric  comota.  nien  an  no  hard  and  fatt 
imiti  of  eleotrio  iofliuDoea,  it  ii  merely  a  qoeation 
'  .  the  raoMTlDS  instntmeuta. 

A.  E.  B. 

[T7L3£.1--8Uda-Beat.— Uake  your  tool  with  a 
itrbngand  rathv  nmb  oattlsg-adge,  withareaeon- 
ible  amoont  of  olearanoa.  The  angnlai  ootting- 
>dgo  of  toola  Tariaa  acoording  to  the  matnial  npon 
irhioh  the  toolc  reqniced  to  opente.  Profaarional 
aunaa  narar  naa  a^  parliBUat  angle :  bat  oT 
nnrae  they  can  jodga  to  a  nica^  by  thcb  eoped. 
Mse.  Bamove  10010  ^  tha  hard  aUn  with  yoni 
Aiael ;  Ukmriae  form  a  rongh,  jamd  anrfaoa  by 
nakb^  the  onta  oron  each  Mhs.  Than  pvt  yoar 
lathe  on  alowcat  motion  wlb  back  gaat.  Be  ann 
the  tool  la  level  Witt  the  oantie  line  erf  the  work, 
ind  don't  let  the  tool  oat  longec  Oan  Bemwaiy 
igalnatthe  hatd,  riliiH^B  Borfaoe  of  the  caating; 
botgetitoDdei  tbe  aUn  with  aa  Ugaontaayr- 
oandiirawilheaaa.  I  ahall  be  plaaaad  to  help  y< 
LI  yoD  haTB  tnrlher  difficulty.  Haaxr. 


direction  of  tiie  obearrer  on  the  other  pUneL 
AB  0  the  plane  throogh  O  perpcodionlar  to  O  H 
OS  the  direction  of  the   ann;    BpC  the  plant 


LetBS-ii,EP-*,P8-*. 


Bfphaae        1  ♦  eoa.  P 


(dutance)' 


Taloe  of  brightocM,  and  we  get— 

24**  2b^ 

(I.)th. 

CE  +  P)  + 


r.vri 


Jin.  {E+P)dn 
3  (aln.'  P  -  gin.'  E)  -  3  ain.  (P  +  B)  afa 

ain.  (£  -t-  F)  Cannot  -  0, 
.-.  dn.  (B  +  P)  +  *  aln.  B  -  3  an.  (P  - 
Expand  and  dirlds  hj  ooa.  £. 

P-2rin,Pt4«in.E 

or  3  tan.  E  =  ,-^,^^-  Thia.  with  ^ 
wm  give  CO*.' B  + -ii-  ooa.  E  -  -^  ,w: 
the  elongaUon  of  tha  planet.    Thai— 

2tan.E  -  v ° «"■  E    — 


.-.  (a  aln.  E  -  2  j  tan.  E}*  -  4  tan.'  E  (!■  - 
.-.C?  ooa.  B  -  *y  -  *■  -  i^ -Hfl*  oca 

.'E-aJcoa.E-fi'-i'-B'-l-a 

oo«.'E-(-  *   icoa.E-i-0. 

Tbii,  of  coorae,  ia  baaed  upon  the  aaanm 

tha  orbita  an  dnnilu.  O.  X.  O. 

St.  Tbomac'i  Ticaraga,Lanoa*ter. 

[77136.]-Bor«w-OnttinB  (Jenr.— T. 
have  mentianed  the  pitch  of  your  gni 
ForaaU-acting,  plaoe  your  100  on  tha  gni 
naiing  into  a  10,  with  a  9a  geuing  into  a 
bthe  mandrel.  A  aingls  train  of  irt 
generally  oat  from  1  to  12  threada  par  I 
your  wheda  fnnn  1  to  10.  I  adTiae  ya< 
Btzew-cotting  book ;  in  the  mean  time  I  wH 
a  fewcBlaa.  Place  the  number  of  thread) 
acnw,  and  the  number  of  threada  to  ba 
form  ol  a  fnotiou,  add  oiphcca,  and  yon 
wbaela  rnoind.  Tha  nomentor  r«pn 
dritiog  wheel  or  wheela,  and  the  d« 
reprcewtta  tha  driran  wbael  or  wheela.  E 
— Beqoired,  the  wheela  to  ant  fin  th 
indi  (gnlde-atrew  foar  threada  par  i 
add  dptaen-  Jgj  40  lor  a  drinr  on 


,   bridge,  tin.  in  langth;  aim,  'O014in.;  n 
oe  2  onma ;  hot  ooitent  leqaliad  to  fin  i  0 


i  B.W.O.;    . 

^  faMfted  into  any  qoanti^  of  gunpowder.    Havin. 
.  aten  oeeaaiaoal  mqalriaa,  I  aand  the  abora. 


parpeodioolar  to  O  S.    Than  the  viaible  part  of  the 

Elanet  ia  that  between  B  DC  and  BAC,  Project 
DCorthogonaUyon  the  plane  BAC.  Then  tha 
viaible  part  of  the  planet,  aa  aeen  from  the  direotioi 
O  H,  will  be  that  part  boonded  by  B  A  C  and  B  £  C 
and  area  of  thla— 

<»  A£ 
i.e.,  a:  A  O  -  O  E 
Lc,  o>  AO-ODcoa.DOE 
Le.,  <>>  OA(l-eot.DO£); 
bnt  [DOB  -   ISOK. 


any  wheal  that  will  gear  in  betweaa. 
nnmber  of  threada  ia  btofcen,  proceed  1 
Exunple  2.— Keqaiied  wheela  to  cat  G}  tl 
indi  (gnlde-acraw  thne  threada  par  inch]  :- 

^^^2"—    UalUpIybytwobaeaaa 
130  66-  " 


I  pec  inch?  (gaida- 
threada  per  indi]  =—  mt  "  ^  "  155  "^  I 
nuuimu.  ^u  v-at  a  left-hand  throad, 
another  wheel  to  rerene  the  motion  of  m 
I  wiU  gin  yon  aome  nice  for  compoonj 
yon  rejoin  them. 
[77184.]— Pottery  Pristan'  OQ  fCT. 
oart  lioaeed  col,  1  pint  noe  oil. }  {fateo 
101.  balaaro  aaliAar,  loa.  Balaam  c^tI. 
aaed  (A  AoBld  be  boiled  for  acme  tlmaal 
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••w  uu>i.un  •houjd  bg  allowed  to  oool 
,  attcf  vhjch  tha  whola  mui  nit;  I 
*lj  nntQ  it  hu  aHomad  the  propar  thick 
a  tmmI  mnat  Im  genanlly  ooTSred  dniuii 
1.    (EztMCt.)  A.  S.  B, 

—Vibration  of  Staeplea.— I  wonl 
Iwt  tba  qaeriat  emu  wtiafv  hinuelf  b 
the  ahadow  of  a  ohimnaj  when  tbera  ii 
,  or  I17  flzliig  ■  tdaaoope  to  a  itick  itoc 
and  ud  watching  tba  top  thiongh  it. 

OLiTTOH. 

—aHvertoB  Vlrror.— It  ii  not  wort 
jiiag  •'  a,  anull  mirror  lin.  hj  lin.,"  n 
w  bought  n  much  mora  cbeaplf  than  a 
an  da  one.  U  the  qaeriat  msani  that  h 
U>  a  qoautit;.  ha  wul  find  aaTeral  )«cipc 
olnmei ;  or  il  he  will  atata  whathei  h 

dver  or  tha  merour;  proeoai,  no  donb 
wQl   give   initmationa.      For   one,    th 

alone  will  coat  mon  than  a  properly 
unwr.  Ndh.  Dob. 

— OeoloBloaL — Ilia  pink  or  rod  tinge  i 

doe  to  oithodUaa,  aa  aotmiMd  br  "  B.' 
iOD  with  St.  Panl'a  poata. 

Nun.  Boh. 

—  Sauill  Foot  Bellowa.— &.  foot 
litaUe  for  a  gaa  blaat  3In.  in  diameter  1 
7  «  toy.  I  woold  adriae  qnariat  to  •« 
oatalogne ;  bat  direction*  for  makini 
'»•  have  been  given  in  back  uumben. 
nk  aomathing  more  like  a  forge  ttallow 
raqnlred.  T.  L. 


aide,  and  a  left  ali 


an  amalgam  at  platinam,  or  i«  apoog 
neant  ?  It  plattnum  floata  on  marcntv 
tor  moch  the  aama  reaaon  that  s  naedl 


aidea,  bnt  at  tight  uglea  to  bia  line  of  diviaian 
"  Front  aide"  appearatome  an  nnhappy  ipraaaioj 

i_ 1—  1 J  jggjjj  ,  6^  travsllini 

ing  a  front,  a  back,  a  righ 
nor  did  I  draam  of  the  qneni 
(wlN.    A  baU,  then,  with  M 

Biperlenoea  more  rariatanoe  from  the  air  on  Ita  lef 
than  from  the  air  On  it*  tight— Uie  formet  halt  o 
the  ball  travelling  forward  agaioat  the  ab,  thelattc 
ttsvelling  mora  or  leaa  backward.  Jb  tte  UUian 
ball  qoaiy,  m;  nae  of  the  ward  "  vertical "  wu  na 
technically  oarreot.  I  did  not  ♦'■'"''i  however,  I 
would  lead  to  uiy  miannderatanding.  "Agreata 
or  laaa  angle  from  tha  line  of  indoenoe"  would 
perhapa,  be  batter.  J.  O.  FoBBsr. 

[77463.]-lron  J-oiata.-ThMika  to  "  M.I.C.B.' 
for  hia  reply,  bat  it  •caroel;r  anaweri  my  qneatlon 
I  am  quite  familiar  with  tha  foimnla ;  but  I  ai 
donbttol  haw  fu  ■  joiat  with  no  actaal  plat 
fiangna,  can  be  oonaidtuwl  a  girder  ;  and  I  wiihai 
for  aotoal  teala  of  atraogth.  I  think  6  tona  per  iooJ 
(the  old  Board  of  Trade  limit},  ia  madi  too  high 
eapeciaUy  aa  the  depth  ia  only  one-flfteenth  of  Ul 
length,  and  I  loapeet  that  thara  wonld  alao  be  ri*k  o. 
lateral  aexnre.  SlZBlT. 

[7T16<.]~OTnji    Palleta.— Thanki  to    "  Or 


place  that  tiie  glue  ahould  only  be  applied  t 

middle  of  the  palleta,  and  afterward*  iWt  all  wil 
b«  wind-tight  provided  there  ia  giaa  nnder  thi 
bearing  edMB.  T.  S. 

[See  Reply  on  p.  358,  Uat  week.— En,]   : 
[7746i.]-F»mn»  Bodlo«.-C»n  Mr.  F.  Roch. 
have  read  tha  Aatronomar  Bojal  atight  ?    I  wouli 
aa  Bocn  expect  to  hear  that  Sir  B.  S.  ~ 


•ita  degree.  The  form  C  la  beat  anited  for  psfon- 
titu  biaea  and  other  miifalT  having  a  ■Jmft^f  degrea 
otbardneaa.  Whan  OMcatiug  on  itael,  the  form  A 
ie  preferable,  eniedaUy  when  the  ateel  la  at  all 
hard.  Snoh  a  atUL  with  the  comen  ronnded  ofF 
and  aharpaned,  will  laat  a  long  time,  if  the  antting 
auglet  ate  not  too  aonte.  If  the  metal  I*  not » 
h^,  more  rapid  progtee*  maybe  mads  by  adorns 
a  Uade  tau  flattened  than  A-that  1*  to  HT,  ^MM- 
thlng  Intecmedlata  between  A  and  0.  when  the 
drill  faOa  to  cat,  I  nae  •pldti  of  aalta  klUed  with 
wliillnB  and  water,  whidi  anairen  when  tnrpentina 
haa  (alMd.    Thi«  hint  m^  ba  nnfnl  to  othan,  and 


I.  WooiAoaK. 
[TT£1T.]— Htallar  Bpeotmm.— I  do  not  think 
ttia  line*  are  aeen  In  motion,  and  if  tha  motion  of  a 
atar  ia  nnif  orm,  then  are  no  reaaona  tor  lappoting 
that  they  ahoold  be  in  motian.  There  are  obnonalj 
very  few  of  oa  who  have  been  tavoored  with  a  peep 
atthaad'— ' — •*  '•" —    — '  — i.-"-  "■ — — •-' 


d  probably  thoaa  who 


have,  fancy  they  aae  a  great  deal  more  than  they 

— „_  J-     Ti  >_  ^  goaa  quMy  to  put,  for  it  may 

—  ^  -  -^  eluddation  of  t^'i*  nabnlooa 


weight^  fa 
reach  the 


la  that  he  had  written  that  t' 


t  tha  ■ 


in.  wood  witl 

>  any  ardinarr  table  Di 

jt  over,  and  than   ' 


iit,i 


a  (ret-aaw  table  lo 

—Scrap  Tin-Plata  Waata  SeooTorr 
ZB  •araral  prooeuea  for  recovering  tii 
1,  bat  none  are  very  aucoeaaf  a1— not  eveJ 
tad  method*.  The  beat  method  i>, 
at  In  wliich  the  tin  la  melted  and  ran  ofi 

T.  L, 
— Snpport  for  Ajnii.~-A  correeponden 
U>  write  aome  yeara  ago — Ur,  Qilhngbam 
-WOoId  probably  be  able  to  anawer  thi 
Call  hia  attention  to  it.  I  hope  he  i 
N.M, 
— BxpluiBlon  of  Iron.— The  coeiBcBen 
ear  emnaion  of  iron  for  each  degrei 
'and  100° 0.  i«  a'0O0O12204— thatia.  fo: 
iron.  The  qufliiat  doea  not  aay  wha 
raheaUrtavnth;  bat  100°  C.  lathe  tern. 
t  boiling  water.  U.  P. 

— VamlalL.— Thia  qneriit  will  find  hii 
weied  practicBlly  iu  raplits  to  query 
ich  ap[>eara  on  precsding  page ;  but  hi 
ooh  things  maah  cheaper  than  be  cu 
lie  amall  Bcada.  Num.  Cob. 

—Pain  law  Blectro- Dantlatrr.— Tom 
Teapondent  doea  not  qnite  diapoae  of  thi 
iked  ;  bnt  the  foUowhig  remarb  by  thi 
of  the  Inatltntion  of  Bleettical  Engineen 
Uunal  No.  86  Vol.  XIX.}  at  a  meeting 
1  27, 1890,  may  be  ot  Intenat.  He  aaya : 
Koaaon  to  have  aeveral  teeth  drawn,  and 

•Dtoe  dentiat— whom  I  do  not  wiah  to 
^who  haa  a  method  of  appljiosan  elec> 
t  in  the  following  manner :— He  uaes  ■ 

enrrent  generated  by  a  few  oeOa,  which 
ted  in  the  tunal  way,  and  paoea  the 
igh  the  handlea,  ao  that  the  patient  can 
B  ooirent  atrangth  ii  adapted  to  hia  in- 
,  and  it  he  can  atand  it  qnita  oomfort- 
I  Ika  poaltJTe  pole  ia  held  by  the  patieot, 
latlve  pole  ia  ooonerted  with  the  forcapa ; 
faaitiat  pat*  tha  fonepi  to  the  tooth, 
that  tba  paUent  feda  the  current,  ani 
nOOi  ont.  I  bad  all  or  aeren  teeth  ont, 
ran  much  intoeatad— I  mean  from  a 
meal  point  of  view— to  Bnd  that  the 
sent  prevaoted  the  oinal  abarp  pain." 
S  that  tha  OKTB  i*  oaaterlied  bythe 

J.  E.  HlBFBB. 

-Oolf.- In  replying  to  this  query  I  gave 
ia*a  to  ba  a  aaUafaotory  eiplanation  of 
■aooD  I  bat  in  endeavonring  to  ocoapy  aa 

m  Boaailila  I  Mpamtly  failed  to  nuke 
ieiMt^r  (dear.  ITatatad  that  a  "  alioed  " 
raOfaig  forward  revolvea  on  a  mote  or 
.  aafa,  aad  flia  air  praaaaila  more  reaM- 

M»  <1  tha  ball  than  to  the  othn.  In 
t  tt«a  two  Mtm,  I  dMde  tha  ball,  not 
e."  iomi.  Mo  "brat"  and  "hinder"  .  • 


together.    Todhonter  la  ali    , .  .  .  , 

*ee  what  he  aaya  In  hia  "  Natnral  Philoeophy  foi 
Beclenan,"Part  I.  p*ga48:— "Let  na  inppoee  i 
h<dlow  ball,  made  of  very  thin  iron,  and  a  KiUd  bal 
ot  the  nme  aiaa  alao  mad*  at  Iron.  Tha  force  o: 
navity  will  give  the  aame  Telod^  to  one  ball  aa  ti 
the  other  in  the  aame  time,  ao  that  w/tw  aMtdt  ti, 
rtna^nnM  0/ (A^  air,  tha  two  ball*  woold  fall  thiongl 
equal  apaoaa  in  the  aame  time.  Now  oonaidBr  thi 
raaiatanee  ot  the  air.  Thia  cannot  depend  in  anj 
way  on  the  nature  of  the  inidde  of  the  Mlla,  and  •( 
muit  be  tha  aama  on  two  balla  of  the  Mme  aiia  anc 
•hape,  and  ot  the 
move  with  tba  i 
thia  force  wonld 


a  aama  taxtnra  of  (nrfaoa,  It  thai 
aame  valoci^.  Bnt  by  Art.  IS, 
ptodnoa  I**i  Talodty  m  the  aolk 
ball  than  in  tha  boUow  ball,  and  ao  intbaa^iai 
case  we  mar  readily  aappoiethat  it  will  take  awai 
much  lea*  at  the  downward  velocity  of  the  aoUd  bal 
than  ot  the  hollow  ball."  From  thia  it  ia  clear  thai 
the  aolid  ball  would  reach  the  ground  Snt  I  wai 
nuking  loma  aoonrats  ealaulatioaa  on  (hi*  Ten 
subject  aome  weeka  ago,  ao  I  am  not  apaaking  froni 
mere  "natural  intecenoea.'' 
Bath.  II.I.C.E.  ■ 

[77484.]- Sanation  in  Hrdraolioa.- There  li 
■  alight  error  at  the  and  ot  my  aolntion,  page  3SB. 
u  the  equation  z  -  ±  -W,  I  aaldthat  thenegatlTt 

,  ..  ._^._    .._  ■ihat  the  negativa 

d  for :  aUo,  '487 


rign  ahould  be  taken,  lorgattlnfE  that  the  negativi 
Dgn  had  already  been  prondad  for;  ''-'  '"" 
ihonld  b*  -180,    However,  it  Uiia  ^4S  i 

S6Cir''!t^1a^'tai''ot _._ 

kctoal  value  with  any  number  ot  anbatitutiona, 
iravidcd  that  tbe  laat  term  that  we  make  nae  ot  In 
Jie  aerleg  ia  negative.  I  need  hardly  mention  ttial 
he  raiaing  i3  decimal  fraction*  to  the  variona 
Kiwen  ia  very  quickly  dona  with  the  aid  ot 
osarithma. 

Bath.  UJ.C.E. 

[77ul2.]-Blaeding  at  the  Noae.- The  foUow- 


•abjeot.  "J.  S.  C."  will  pardon  my  lupplementing 
hi*  qnetywitfa  the  following:- (1}  Any  diaplace- 
ment  from  the  motion  of  a  itar  woold  aSaot  all  ' 

aay  rebtitaahitlinK,  hoar  can  it  be  proved  that  tli» 
Sappoaing  two 
,  one  mm  a  atar 

,, a  atar  moving 

I  tha   earth,  to    begin   with,    before    tha 

ptiama  were  intaipoaed,  would  tha  two  aUta  o(  light 
be  idaced<'endon"?  (3)  It  th^  are  not,  bnt  am 
pat  ont  of  line,  how  much  F  A.  £.  B. 

[TTGSO.]— Orerhsad  Unea.- It  dapanda  upon 
the  lovllty,  aa  the  oaae  ii  ruled  by  an  optional  JiOt 
of  Parliament.  Foaaihiy  if  you  oxed  a  van  fine 
wire  no  one  would  be  able  to  aee  it,  makug,  of 
couraa,  ao  eaulh  retom.  A.  E.  a, 

[T7529.J—photoB>aphlc.— Thar*  are  two  modes 
ot  making  poaitlvea  on  glam  (a}  by  tba  "WWItti 

Ct^B**!  (') '7  tl>o  gelatino -bromide  prooiaa.  Tha 
t  giveaWlar  the  beat  reanlta;  tha  aeoond  b  tha 
eaalar,  aa  the  ordinary  dry  platea  can  ba  bovdit 
anywhata  ready  pre^Md.  To  optcat*  bj  Ska 
collodion  piooea*,  proonra  aome  good  poaltiTa 
Iodised  collodion,  and  make  ap  the  followiu  aoln- 
tiona  :~lit.  Nitrate  bath,  wucb  ooniiata  of  ailvac 
nitrate,  ioz. ;  water,  4oz. ;  diaaolve,  add  one  gnin 
iodide  ot  potaaaiiun,  ahake  up,  and  eipoaatoaan- 
ahlne  for  three  honn.  Decant  off  from  ledbnent, 
2od,  Developing  solution.     Protaanlphata  ot  iron. 


azpoaa  to  light  'in  camera.  Oiva  a  full  ex* 
poaure.  Develop  with  No.  2.  Swill  off  aolntlaD 
with  water  a*  aoon  as  Image  appear*  (atmoat 
instantaneously].  Wash,  fix  with  No.  3.  Wash 
again  thoroaghly,  diy  qniokly  near  Ore,  vamidk 
Witb  oiyatal  vamlah,  and  back  up  with  Btmuwlek 
black.  By  tha  dry-plata  prooess,  ezpoee  aa  tor  a 
negative,  develop  with  tttron*  oialat^  until  tha 
image  la  Just  naibla  in  all  its  details,  but  no  mora. 
Waah  thoroughly.  Immerse  in  aolntion  No.  3  till 
fixed.  Again  waah  thoroaghly,  and  place  In  flat 
dieh  with  20  grains  to  the  ounce  solntloa  ol 
Inchlorlde  of  marcnry.  Leave  in  solution  till  tha 
image  ia  milk-white  all  throngh.  Waah  amia,  dry 
oardnlly  in  open  air.  When  quite  dry,  Back  up 
with  Brunswick  black  at  back.  Seamy  "Praotloal 
EHiotogiaphy  tor  Analeor*"  tor.taller  detalla. 

[T7S32.]— Bolenold- Wind  the  solenoid  with  six 
layeia  No.  13  wire.  This  wilt  be  about  six  yarda. 
One,  or  at  moat  two,  good  chromic-acid  oelts,  of 
about  one  quart  eapad^,  will  do  what  you  require, 
provided  the  armature  doea  not  tonch  the  inside  oi 
loIenDid  at  any  put,  ao  aa  to  ciiiae  '-'-•' — 


l77S33.I-BniaU  Sedlcal  OoU. •- BegpUting 
inbe,  bnaa,  4^in.  long,  j  diameter.  Iron  wire  cor* 
to  fit  in  it.  Bobbin  core,  seven  tuKis  brown  paper, 
M  slide  easily  over  bnaa  tube.  Piimaiy,  Mor 
ay  era  No.  'M  silk -coveted  wire.  Secondary, 
:wdve  layersNo.  36  dlk-oovered  wire.  Battery, 
dno  not  with  layer  ot  plaatai  of  Pari*  Jin.  thick 
d  bottom.    Carbon    rod  in  cantia 


nangaueaa,  ana  samaQitt  jbhubhu  BuiutAm  at  m^oiH 
larts  aalammoniio,  nlphateot  line,  and  gelatine, 
o  come  to  within  Jin,  of  top  ot  cell,  wbieb  most 
hen  ba  eealed  over  with  malted  pitch.  For  taller 
natmctlons  aae  mj  "  Elactncal  Instrnmaot- 
tlaking  tor  Amateurs."  S,  BonovB. 

[7T53T.] — Aooninnlator. — Siphon  off  aome  old 
olatioD,  and  fill  up  vritb  dllnte  add.  No  dangv 
if  braakang  eelle  tt  thi*  1*  done.        B.  0.  Botlx. 


wwillbeagpadoaa.    ^.'mk**™ 
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I    Foantklii .  —  Hiring   Bude 


tha  boi  D,  the  ntn  la  tha  1 


QUERIES. 

[TTSn.]— BUvn  Band.  — Ooold  anj  reader  atab 
naAod  07  vhl^  luid  could  ba  prepatad  at  quarry— b| 
wmUbi,  ac  oUwrvlM  mooring  Iron,  aiid  odIt  UaTJng 
■nica.  v  a*  to  b»   laitabla  (or  glan-makei^    oas  I— 

ITT598.1— TUm.— I  lln  in  a  part  ol  tha  smmtrr  whara 
taumtar  baa  to  bis  earatullr  aoUectad,  bat  tb«  oaw  tilaa 
(Bnaihir)  and  m  tha  roof  of  mr  hanH  an  hi  poroni 
that  a  larae  pnvortloo  of  tha  downfall  la  loat  br  abion- 
tfoo.  OooU  anr  nadar  iofonn  ma  U  tba  tilaa  maid  bi 
twalul  «Ui  ionu  pMearattaa  vhieh  mrald  (1)  nudar 
Ow  Um  tan  ahBibant,  (a)  not  nnfl  th«r  appcaraaaa. 
and  ill  hanDOlnjuriaaa  eSaat  apim  the  wata  noUeot^  *  ' 

LT7BSB.]-Pood  Adoltsratlon.-BeTeial  yoa"  i 

■- '   -moan'   ahopa  ma  to  bo  aaan  ''Califom 

gliaa  boUlei  aontaiaiag  a  povlid,  and  aold 
.    Thli,  I.waa  told,  ma  arnp  mtde  tr 


[nSM.1— Artlflolal'Stona.— Can  aiir  rsadc  ■». 
fonn  me  how  to  daUat  iDDd  itiMHB  frnm  bad  ttim,  «M 

are  Bud  la  lingi  or  atada  l-~T.  L. 

[rvaW-l-Hydrometan.—I  ahall  b*  oaA  oU^ 

b*  naehrlng  an  aniww  to  tha  foUowtnc  baaa  Mf  «(«■ 

VbA.  ean«^CBd(9iU:    [1}  An  hrdnnngtat,  adJaMla 

•inktoieroorlhatopDttlka  atm  indl^lal** 

:  1,0001  M«)°  F.,  haa  a  aaai*  gra^iated  ontbtataBilk 

" -" Ang  b»  nnlta  of  vadfis  gratttrMa 

' "^■^-  ^:tM 

, , -  <i  ttTS 

TolomaoftbalBatnnnaBtbanAnBfadl  (tlAnlife^ 
outer,  adj  uated  to  alnk  to  »ro  or  tba  top  of  tba  il^  Mil 
ddmluHllH ntdlaUIIadmtarBtOD^F,  li  gialwM> 

It  tbTiime  aiale  alaU  IVTO  te  «a* 


giafitlea  l.DOO  to  1,100  br 


adluttag  a  potaatabiHb' 
aol  tha  Mfaa  abd  ba  «iJk 
.  and  the  wdgU  dan  a^ri 


weigh  twica  aa  mnsh  aa  would  the  ToloiBa  ol  aolalfal  at 
l.ORi  dlspUaed  br  tha  dtrida  J  anla.  Wosld  tka  haatf 
tha  aeale  oonaetlr  indliati  apaidfla  giavi^  1,UB  a  fli 
jnabioaent  and  piAb  ware  tranalsRad  la  anlBUODaf  W 
apeeifie  gtBTlCf  I  II  no^  whr  da  tha  iMUnatod  and  wA 
■laTitiea  differ  T  Further,  it  the  aoma  ilan  «■•  maoih 
eemforatUlhlgfanrangn  ot  giart^  br  tha  aa(l» 
laiBsd  and  btayla  poiaaB  in  neoaaaoo  nr  oaA  IMII 
would  the  iBdleatAdgravltr  at  the  bottom  of  ^Aaa|i 
aaaetljeoiiiaida  with  tha  iadiitttad  naTttr  at  tbt  tH^ 
the  atem  for  tha  next  Ughv  rawer  It  the  ^  fiat 
mage  will  not  tie  on  axaatlr^th  the  aete  irf  tha  iri 
range,  what  la  tha  cnnn  I— BTonDrt. 

ITnOT.]-— Vorwor  of  STapfaOs 
tha  total  langth  of  whoaa  o.g.  ia  « 

of  tha  fleU-Iaia  ti  Sin,,  and  that . 

Bow  can  I  oalaalate  tha  magnitriow  pown  f 
IkDOW.  latodiTidetlwta^lBwthof  thao.! 
local" -^"  -...--      —.  -^T-s * 


f-p. 


a  air  haa  eaaapad  ttoro  D.  Both  tha  boxaa  aad  ta> 
a  pofeetlT  air-tlaht.  A  reaehea  to  iln.  of  B.  wbiol 
],  loag,  no.  wide,  SIb.  dpep;  and  C  reuh«a  to  {In. 
p.andBreashealin.  of  bottom  of  D.whiohia  Sin.  lot 


BoBer"  inglaaat 
jm  Jniliif .    Thli 

aoma,  bat  nst  Tair  niofc  and  not  boiiaT. '  Ijut  w 
got  aaothar  Und  ot  "  hona " ;  It  had  a  atnmg 
euggtetlng  an  attempt  to  ImlUte  the  hone)  fUTonr 

bMnoTOdOBe.   I  then  notioed  «  did  — -  ' 

doM  in  ooU  waaOiar.  It  waa  aold 
ahopa  In  tUa  town.  Ckn  annms  aa] 
la  Biao  BODia  nrj  Ssa-loofcuigatcv 


Fellow  raider  explain  eauae  of  tbi>  aad  how 
remedied  f  which  would  greatlj  oblige.    ** 
.—I  hai 


ime  bay   window       [realer  in  aomi 


winter  I     h'ebaat  ei 


uka  and  geta  loeae.  wn 
die  naaoo  of  eracklag  T  Ala 
d  proportion  of  eaad,  fte.- 


,    Ckn  annme  any  what  It  ia  t    Tbera 

Ssa-loofcuw  atnwbenr  jam  mad*  in 

Kaat,  In  which  whole  atrawbanlfa  an  acen  fioating  In 
thiek  a>d  flaely-oolound  ayinp  Tluae  la  eridnitlr  too 
mncb  ot  thla  ajmp,  and  it  ia  too  thick  and  galatinom  to 
banatuaL  Wbateanitbel  And  how  ia  It  people  are 
allowed  to  aall  thlnge  under  a  falae  nima  I-^kiet- 
Toora,  Baatbonne. 

[TTSWk]— Impiorementm  in  BafraatiuB  Tele- 
•oopM.— Oonid  Ur.  Caplatu  tell  me  whether  a  partieu- 
'unndotglaacieT'iinirAtooanipletelrcoiTeetapherlcal 


■tar  in  Valnel 

[d  f  ud  aor  I 


.    What  addfttona  will  be  rHjuired  in  order 


what  la  oiled  "  white  nilaa "  t— the  diaaharga  belog 
acmm,  vittk  a  ooDtfaual  bearlDg  down,  pain,  and  de- 
biUtr.  Ti»  mXStnt  ia  mr  wile,  SO  Tom  of  age.— I.tHox. 
[nui.1  ~  SlMtTiMl  FroJ  action.  —  Oonld  anr 
tekdai  lanna  me  m  to  the  BtjrU  of  deoUi  am  lamp  and 


[77601.]— Ib  and  N.W.  EoKlnaa.  "Preoadent' 
3laa4.— '^Hn  any  of  your  comepondenta  eire  leidlni 
limennoui,  heating  and  irate  •urfaaa.wheeTbaaa.lengll 
if  coupling  rod,  height  of  boiler  oenbe.  and  other  par 


m  of  U. ._ 

iplfd,  but   appear 


ill  yon  kindly  inforr  . 

iMMii/  to  light  tiom  a  BO  volt   and  ft^jopdra  Oiai 

dynamo  1    A  rough  akatch  and  Biia  ol  aa "*  -*-*' 

■ff.A.L.l' 


.iving-whe*!*.  Waa  thi*  afteiwuda  rednwdt  Wer« 
hey  all  fitted  with  radial  axlea.ud  what  altenUan  hu 
leenmadeto  eiiatlBg eoginn  of  thia  elaaat  Ware  thi 
an  expma  cnginea  bnilt  by  tha  L.  aad  K.W.  for  thi 
J.  and  Y,  euotly  the  tame  aa  the  Preeadenta  t -Pan- 

[n«0l.1-Tli  Ut.  Bottons.— What  la  the  real  tune- 
Ion  of  the  limlnationa  of  an  armatore  1  Many  book! 
peak  Tagoaly  of  them  aa  affoiding  "  TcntilatloB." 
nraly  [pleaaa  eoneot  ma  it  I  am  wrong)  thia  eaanol 
—  <■— ^--i-al  Tentdation,**  it  I  may  one  tbetenui 
ampnaeed  oloaa  togethet  witbpapei 

, Jie  anutara  dreaad  and  taped,  and 

Dally  eoToed  with  wire.    Howthaairenuldgetbetweaa 


-Ifaanatdaaa 

:  thetooJiaa 
the  m)tm^ 

taowTla  todieide  the'to^lniTf  ofOa  a.B.  iM*  tt 
wl  length  of  tha  o.g.  ThIalaalmpleanaaAiAait)  : 
I  iiniiaiata  iif  mii  lima  mil)  ,  liiil  T  want  inVnnw  lb* 
i><b»rata  whanthaap.aonAUo(tvo<>Bonl*aaal4  J 
unequal foidl  In  thenaeotan  tt'"^^ ""t*"****^*!! 
plano-oonTBi  hnaaa  each  ot  muI  loeoe  [aar  lln.),  M 
nuld  be  the  power  with  aaog.  of  aame  foal  loft  ■ 
aboret  Abo,  at  two  ayepiaoaa,  the  focal  leofth  rfM 
wneapondiBg  lenaaa  in  eaah  baiug  the  aamai  bitf  taft 
lenaae  In  one  a.p.  iMdag  doabia-eoatrKT  and  In  tha  Mitt 
plano-eonTei,  wliioh  of  the  two  would  be  tha  bMtetJi, 
uidwhyl-r  8, 

[noce,]— aonnrnptton.-l  find  that  than  k  a  n 
prenlent  Idea  that  the  mortality  (roa  tuuauMiHw  ■ ' 
[reals  in  aome  nuBUie  than  othn— Kay,  tis  ^ikam, 
wing  in  veiT  bad  odour  in  thia  napeaC  la  Itai  ^• 
hingtowarrantanahcondaalonaT  If  yini,orantlM ' 
iaReBp«ideote,aoBia  glye  nw  aoma  BtatiaUaa,  arb^M 
ne  wherelOMld  tha  BegiatraiGenaaraMMKiai 

n  thceantnina  the  deMte  tiom  lliiiliiii MUl  h 

[iren,  I  ahonld  be  obliged.— P.  B. 

[Then  ia  Ultle  doubt  that  the  lacceaH  of  tdn^A 
imong  milch  eowB  ia  rwcB^^  tor  a  good  dad  a(  M» 

I  leader,  "I>^U%  tlmlS^^laWbtwmlft  WH^ 
rimriand  BAo,  tai  jMt  a  pamphlet  by  Dr.  K-Allg 
fanacB,  entltlad  "XUk  ilK&tl,"  pnbllrtet  br  X 
laUey,  Hone  Uarket,  UaiUnfton.— Bd.1 

|7T6'0.]-UBlitinK  Shop  'W'ilidow.-Bliairit 
slight  a  ahop  window  from  the  oBtaide,owlBClt« 
mpoaalUlltyotpnipBlTdolngaDtMatkateaidB.  IM 
aa  on  tha  pnmlaea.  and  ahonld  bo  glad  tohanaaaa* 
onr  ooTTenondaaita'  ideaa  aa  to  tha  aimpleal,  otaa(A 
ndmoateffeeUnwayoldoiogao.  The  window  It  MM 
ndbaloglnamainalroat  the  light  TWiidnamHttta 
nod  aa  poaaibte;  boliat  the  aamafime,  the  light  t(» 
liaaeea  proridad  muat  be  anaaged  with  a  doe  nv*'* 

f7ew.1— Saraw-Onttlnr.— WOoia  one  «f  tfaaaMi 
M."  lathemen  glra  na  a  good  iiiiiliaalawllM  »W 
new-euttjag  with  oompound  aearl  aadbDwtoMtvtl 
iRBda  left  and  right  1^  ted  and  taad  HNW  at  t^ 
imeT  Alao  range  of  aat  at  obaoae  wbeala,  laattttl 
mat  they  wiUenti  with  any  tablea  that  may  baaaMH 

gnat  Buay  t— Yonio  BioutB  IbcBasie. 

[TTail.]— Walih  IiUiKtian'— I  am  dattom  ri 
mewing  my  aognahiCanoe  with  the  Velah  laagmi^ 
'bich  I  lormeriy  undoatood  Toy  wall,  but  hare  ahmrt 
itliely  fotgotten.  I  an  not  neat  anyone  that  eonUflti 
le  ai^  a^atiBoe  with  it.    Uan  any  ot  your  InIA 


rmit.]-' 
Iffaraeabi 


[TTMS.]— SDlKTBed  Oervlonl  aiaada,  Bron- 
ohltU,  and  Bloketl.— Will  nj  pereon  baring  the 
requioite  faiowledge  kindly  adv^  in  the  f  ollawiur  caa«  ^ 
MyllttlB  boy.  aged  three  yean,  contracted  - 

In  the  cheat  latt  aummv.  whieh  ended  fa ,     ,„     . 

beliere  the  ehUd  aleo  had  an  attacl  of  tha  InHuenB  laat 
Tear.  Anyhow,  he  ia  almoat  eoaatantlr  laid  op,  and  Tery 
weak,  and  ahoit  of  breath  on  the  leaat  eaertliHi.  I  called 
in  a  medical  man  laat  anmmer,  who  infonned  me  that  the 
4hlld  had  a  alf^ t  abeeue  la  one  lung,  and  that  the  cerrfoal 
glanda  were  enlarged ;  ordered  tha  Deck  oret  the  affected 
patt  to  be  painted  with  iodfaa,  aad  gave  medlcina  tor 
^aoragh.  Time  baa  pained,  and  the  chOdia no  battw, 
bnt,  U  anrthfiw.  wone.  I  >a«  the  doctor  again  aone  time 
ago,  and  toldhim  ot  the  ohiia>a  eoadlttoo,  when  he 
«id«red  nalt  nteact,  Panlah'a  food,  aad  freah  air. 
Theae  the  eblU  hia  bad.  ao  far-wlth  regard  to  the  hitter, 
u  the  weather  wouM  admit,  but  >tni  with  nobeneflirial 
effect  apoareetly.  The  child  ia  healthy-lookliig,  but  very 
fat  and  flabby,  and  much  troubled  oa  andden  ohanife  of 
weather  with  ahard,  dry  oouirh  ;  he.  howBTer,  cougha  up 
phlegm  oceaaionallj.  He  ia  pigeon-breaated,  giajidpro' 
trndee  at  ooUa^bone  on  ooe  aide,  and  oonenoudlng 
ahonlder  at  back  twIaM .  Had  a  tall  tcora  hIa  chair  lart 
year.  Appetite raodeiate.  food.oatuHalporrld^.milk, 
and  plain  bread. — ExrxiT  Ualadi. 


in  t   Alao.  what  ii  the  apeciil  ■'-■""''—  ot  i 


-B.E.1 

(TimM.]— BlMtrloaL— (1)  Should  1 
leter  go  over  and  under  rertlcally  thi 

klaniidnead]e,or  round  horiaonUllyl    .-. .... 

nmelar,  aoeh  aa  li  deacribed  In  Ur,  BottoBe'a  "  Bleo- 
l  UaUng,"  be  ooirect  without  recallbn- 
rean  T   (81  Is  it  better  to  intioduoa  a 

b  to  keep  the  needle  in  ita  place  or  not  T 

'  it  ihonld  ba  a  horaeahoe  magnetl.  ebould 


ifl  keeper  be  kept  on  t 
unpantiTe  deelloatioD 
inic  an.  Bay,  the  foUow 


IG)  I 


le  needle -i.e.. 
f  the  voltage  (or 


e  for 


)r  iniaraely  aal  the  elnate  ol  the  voltage  (or  ampjiage) "  I 
i.e..  If  1  Tolt  gi?H  t°,  then  1  val(a^4°.  and  3TalEa=»'. 
baTBneyerbKtdof  one.  butil  there  i  a  it  would  gnatly 
idlltata  calibrating.— UptiLos. 


[TTOIS.l-Dry  OellB.-IM  Hi.  HoNxHtai.-IaiB- 
—iplate  nuking  one  or  two  of  the  dry  oella  that  |qa 
-rlbed  in  a  reoent  nombtr,  bat  ahonld  like  fiiat  to  haoi 
._  following:—!,  la  the  curreat  eona^nt,  aad  if  10, 
hat  the  length  ol  time  ia  ol  the  cell  before  it  reaabw 
_,. — ,.-,    1.  Howls  oeU  recharged)    Mnetlhawboh 

. .indadlag  plaater.be  moored  in  urdatodt 

IT  a.  ItthesnrraBt  ia  fairly  eonatant.hawBaavetP< 
ould  be  equal  ia  power  to  roar  onatt  oella  of  a  m^ 
lid  ehronuo^dd  ^pc  J  and,  aa  a  laat  qneatiCB,  What  k 
le  amount  of  eanent  obtained  from  the  laat  mntbad 
beneeitaare  eonnaDtedia  aotal- K  0.  W. 
[77014.] -PartiAl  Taoniim.-II  I  wentotodnaa 
iTtlal  Tasnom  ol  aboat  gin.  ot  mscnry  behind  a  pair  <f 
atona  oommunleating  with  each  other,  aad  leuluiMatlil 
.  aad  ont  altinateiy  ao  that  tha  ndnne  bttoi  tha 
atona  remained  olwaya  the  aaoM,  gitea  alao  tke  btrt 


itnkea  pet  Biiant*  I- 

(TTdlS.!- Xalodlon  and  Ooncmtltta  longvM- 

Are  there  any  toola  oude  that  will  cut  or  push  oat 


[77ei'.:-B^«MT,-wai  a 


BNaUBH  MEOHANIO  ASTD  WOBLD  OF  80IEN0B:    No.  1423. 


'A^cM('"^ii'°iSt*'rf'^*"'™"      nrandnone  brtw  tool  I    It  njmt  txa  nUgbtea 


BlMtriQ  Body  B«It.-W«ia  ^j  t«ia      fn'™ir-ho  h™  h^S?."»; 


i!!,f!*iK7?!d.'?.'?^?;3'**?;."l.^'"  "'  "^  *"■         ah  «nimttBl<>«iai>a  la  thit  ealnBW  to  1»*<U 


ir  eelb  vjDld  be  mfe  I—Elri 


90  Jliloiu  of  mtct  t  I 


'8t«Ma.Bn«liie>    »nd   Shlp-.-WL*  W.  lmliaiBg.rt;™  tier  !■««  ««n.    will  «t™  PKOBLEK  No.  I811.-Bt  J.  Hiiu.. 

itbitwwa  the  iraighta  of  enRuwiuid  thei  1:^?  Wl  molhasiisofhtiter  indthe  number  of  loN  Mad.  [70 

I    BappoH  u  enSno  weighiDB  K  loni  i  r«iu"*l  to  *inn  the  water  lo  nbont  Tn-  in  &  ihd»  ilmi 

tool(»a.P..whiit  would  be   Ua  wd«ht  iit  .  irttblbeiteMiimt  «  working  prtunre  of  from  10  to  IBlb. 

lAnutad  msine  ible  to  dmlop  I.OOOH.P.  ""■  """■ 
^tol«.thMi»Mt««,«il»w«tahtaoe         [7T5».]-El80tro-Kotor     or    WBter-Kotor.. 

iBtbenmentio  m  lliepoweii  udwluC  should  I  Mnploy  » im»U  tlMtm-iaotor  or  ■  >m«U  wst« 

[TTASO.]— SmoltlcB  Fumaoea.— Wbitui  Uiebei 

nretlw  dwabUitr  ut  tuxti 
V  own  lue  which  rua  b^a 


1  OH  which  hu  bfca  turned  m  this  wmi  I'^sden  rive  a>  iDformUloD  on  ttas  ntlonale 
ldTBr7ioachhketogtiwi.teipnjo(.  Cil  oI  rtuidiia  ti«mM  toe  tfaa  mlnnmopa  wltli 
by  imBiening  the oU>th  I    IdDnotoir      go'^*>>ddl<raI  ThoMot  u  vhowodiat m 


In  whic 


OompoandLIqaorleaPowdar.— Whii  ,„__,,    ■_,»„.        _   „    _               „ 

wiCioa  of  ths  •buye  Twwiw,  uid  theprope  [T7SM.1— Bl«otro-ltotor.--To,MB.  Bnrniiii.— Wil 

if  euii  ingredient  r    aL^,  ii  it  b  ufa  median  5™"  «'"*1t  rerf  iigwn  uid  repli  to  query  T7»aT,  of  Jnn 

■mo.  II  *    Voo  sppeai  to  h»Te  imdiintood  it  to  be  a  Ipol 

An.  n.....^^     II.                       J  °°'°'-    ^oo  "T  tta  running  remtanco  ii  i  of  the  tot« 

"^^'fy^^^o-i- .b*"^  *^,i^   ijatot  win  oc  unutur*.    Now,  in  1  *-pole  motor  ihould  it  na 


White  to  pUr  and  n 


r  aanoymg.    In  it  a  bad  plan  tn  •hort.orau.     o(  80  ni6»-l  make  th«  mtlttaooa  of  annatnre  to  b.  Sotimo.  of  PnUnn  No.  IMS.    B/  P,  S 

wnna  Place  01  iiuc  wire  I    The  maohinai      '176  ofanohm,  andthsrealitanooofflalditoba -oeaohm  Kay-more,  a-SBaf. 

Jj Wm    eomaona    kiodiy  explain   ti     ^L^^^^^JtSV^'J^ll''^'^^'^'^}*'^'  Coaaim  lolutlon.  from  B.  W.  Bainelt. C.  8.  BiMlt, 

IDYMtao.                                                            ^^T^M.^^     '^r     '^""^^^J^^^  W.T.  Hurley;  I-  Moni;,  W.  Pilklngton.  W,  L.^itb 

Indtiotlon     Ooll«.-1to     Mt.   Botto.e     g"™«Wa(rfwt™  sod  B«ige  of  «mo  for  comet  wind  E.  C.  M.  (Ipnrioh),  W.R-Taylor,  8.  A.  8u.wsrt. 

i,Aiiniiio«».-XheoratitJty.bramlaUndr     "Wt-T.  W.Bhitb.  •»-                   ^• 

"oMone.  It  woold  be  adTantagtoni  to  harl        rn633.]— XomIo.— WQl  aoma  niader  kladly  oblia 
>d  ■■  olios  leaiitancs  aa  poa^bla  In  thi     wiu  a  ncipe  for  poUihinr  blaok  marble  Inlaid  FlotenUn 

MeUoo  aoil^  Md  SMMtinaiUr  a  am  a     moaaiat-S.  _    _        _                 

T  kmd  reade  a  leeoad  aolntlon ;  but  U  a  iolm  ineoMdi  m 

'" ' ■■■^e  awarded  to  him.  ( 

»iolT«njiiitaatbay 
•a  with  obnou  uwki  are  wftb- 

.ea»T«"lJihfpiijiof"fc<im"thi     "*»»■):-■'■"-'.■  new- 

ooldaTarr  thia  piece  of  bnaa  be  sood,  an^        ["«»».)— Oomtrnotlon  of  WliTort.— Cbn  anyom  B.  W.  BianaTT.— Conwt  aolotiooof  No.  lSWrac«iT«d, 

•n^Tk*  ''"^^  '^  temper  tt  la  oil,  soft     llTameany  IntoimitionabouCDr.Dnper'abook  thachaj  tutwai  OTetlookcd.    aoomiaDOW  unended. 

lf™-tho.iS^b££SrpS;S?ST2S  bTM^SSsSrrSoSiTiiKiS'klSStta'SS'.Sj;  aSS^".5;±^tXj^j°^fj;^!iJ?^ 

m^a  primary  torn  by  tnm  till  I aJlC     ud  wltare  obtalnad.    Al».  would  thii b«  tha  b.;(&  re  ''""  '    "™     (BeU  audBon)  wouldiultyourpnipoat. 

ntly  macoMle  to  nbiate  (ha  bammo,  add     tarred  to  by  Hr.  Bnihear  In  latter  aiwi,  No.  9H,  Vai  L.  Uoaiii.— In  your  Koond  aolntlon  «a  do  not  Ond  a 

■1  muln,  and  <mU  the  primary  aalihcd !     ll.ieB),  laitpan«rapb,  pegeni.  "Dr.  Draps'e  notaoi  mate  after  1.  Q-K 1,  K-St  S ;  i.  B-asch,  K-Be. 


ud  aree,  and  to  haTO  the  oore  at  a  «hx  ,., 
ttobeahelpalKL  Should  I  be  ilfhC  in  pto  „/! 
the  fOUowioc  mauiart-m  To  haTakTeri     !L: 


aling  bMnoer,  aa  m  to  be  eatUyi 
»rala  not  itraagly  magnecie.    Ai 


matiodi  illnuyueathat«m)willooineat  S^,,i?Ji^ 

Ban«it  to  MtnoC  the  armatora.  ud  th(     '™t>™»l  

muMtlont  ta  repal  Kt    Would  It  notalaabt  [mOT,]— TKmlah.— Can  any  reader  kindly 

'(VSIS:;f*n^SSrui°.:S^h3n°^"  SaSl^^dhE^Sl^S'TiS"""''™'™''"        Ti..mald.b.t,e«Blaekbume.ndI-.ker« 

toTJSSSriTS're  t™^i,^?S  tamudiai t-LiQ.                                       ™tdi«t™udeleatoftlKEi«liahptaT.rby8 

am  pntty  eertaln  thu  objeotians  will  bi  '                          '"•"  P™"  ^™:   """"  .•?-■  .7™P™*.  '" 

I  tat  orer  my  pHudo-raaiiiia  tubea  i^biu  "^^^^  "^'^  moUTS  power  for  the  machineiy  at  tbi      »d  '°™?^ 


Tna  Diatd  betweot  Blaekbume  end  leaker  sided  In  a 


aa*™..    Why  nitt-  Shioago  Erporition  will  be  aapplied  byagiKantii  SjlVrBi    w?  *'1lJ''°iSL'*S»h     SfJ^SSS 

Ut.ll.lii»  Old  TeleaoopB  Len.ee.-1  E.  P.  AlH.  Companj,  of  MU«uk«.'lt  will^ol  TS^ji^^tm^S.T^!'*"'^""^^^' 

celeeoope.  Wilianyone  ttUmeUIaaauwil  *•    quadruple    eKpanaion    type,    and    will  be  ol  ^^_^^__^_^_^„^__ 

to  "^^  a  magio-laalem,  or  aame  otiiei  liet  ween  3,000  and -4,000  horia-pow«r.                                                   

^1J"..B.-      t.1 ».,,  „  aopa  Boot-.-Dr.  EmilB  L*»y,  Who  itlandei  ,J«»"P^P'«  •SiT?'*™fjrS?''J^'!!^* 

!h;^tSSSh^iSS;;r^.„'?SL™  *»   oompatilor.  in  the  road  rui  fr^m  Pari,  tt  from  It;  oolonr,  frat  tlat  u  a  mtatakj.    BwewoodU 

rhSTb^JiS^^uTihrit"  to^  Balfort,  Stm  «,me  intmating  particulan  In  con-  ««  "^    "^r^H'-  .M  '',?""'« ^'t  ■J'*?.T' 

rn«^bQyiw  aame  and  alao  wh„  u  I.  fixed  m  ^^^^'^^  y,  ^^-^  examiS.fion  of  the  runner..  »""  *«"".*^"  '»?'  ^*  ^^^  ^  <=°'  'SS?^? 

iy«t.r»-i™i-tnrf«qhn.vt^-n-.i  H«  carrfolly  noted  their  height  and  weight  befon  '  P«*ome  nmflar  to  that  of  the  roee,  and  lOteough 

^^thSKtl-J   Mafna^H^"' °''"*  =»»  oooteet.'  Afier  the  r«»"5.e  oompetftor.  wen  i?  dn»d  reeewoodo*  mmmarpe  lelam.  uo  traoe  ol 

^3,Z,ni«l      Pi™  «i           »,        ^  wnaideraWy  diori^-.  while  K-me  of  them  h*dlo.1  J>»  «riy  p«f doa,  thapame  lingwi  a.  a  i.l<o  of  the 

'?*S"£?.'£^.:-?i!???  ^^„t,^,^  umuohaiMlb.  in  weight.    The  winner  and  other,  ^rlrburtory  ofthewood. 

-  .• — 1.'....... .  voia   thoaa   of  a  penuliar  pattern,   made   from  Stoj.  another  method  of  Mmverting  ttoa  into 

nriatsd  rope,  aimilar  in  make  to  thoee  worn  by  the  ite«l  ii  amionnced,   differing  from    the   ordinary 

F'lench  troopi  ia  campaiKning.    "Thoaa  who  had  lementatioTi  prooeaa   by  the   nibatitntion   of  oar- 

..  (KO  ( p_,i,__  _^  JiBae  ahoea,''   dealarea   Dr.  L*»y,  "were  far  laai  loniMd  or  paitially-oharred  ipent  tanfor  the  ohar- 

■■  SI? '               ^^'  roabled  with  bliatared  feet  than  thoaa  who  con-  loal    gBBerally    need.     Tha    reanlting    atad,    it  ii 

"  o-OD  I  CoooaTe  flint.  adered  there  waa  nothing  like  leather."  ilaim^,  li  not  bliatered,  nor  the  drain  of  tha  Iron 

A  Jnpaneae  Olook.-Jap.n  I.  »iid  to  pouen  a  >»"  doleteriouJy  aSected,  >a  that  raUeatiog  or  ra- 

uLKii-:H>ri.ani«».     rne  u,  imepisca  exhibitinR  remarkable  meohame*!  geain.  oaltrng  i.  nnaeoeaaary. 

to  I»  Mittina's  ptom'  aoIhimBMS  °  it><»iatrnction.     It  is  contained  in  a  frame  5ft.  UsOStta  new  method  of  impregnating  loga  with 

■eeeaiar  in  ••••^•'g  a  i-ioin.  Imnenimi  if  "^^  ""^  ^"-  ^'"'Bi  repreaenting  a  noonday  land-  uic  ohloride,  in  order  to  preaerra  tbem,  now  in 

Uy  tell  mg  bow  to  conitrust  it.    I  am  yety  caps  at  great  beauty.    lu  the  foiegroond  plam  and  lae  in  Auatna,  the  timber  ia  impregnated  in  the- 

°» Iwuea.  and  It  hdpa  to  paaiaway  the  lonely  iherry  traea  and  Rsh  planU  appear  in  tulf  bloom:  oreat  aa  eoon  aa  ponnble  after  it  ia  lellad.    Tha  doo 

I  out  hen,  — Bamcn    Hihob.  01»a.ionr,  n  the  rear  is  eeen  a  hill,   gradual  in  aacant.  from  hloride  aolation  hu  a  apodflo  grayity  uf  1  01,  and 

rhich  apparently  Sows  a   oaaoade  admirably  imi-  i  forced  into  the  thick  end  of  the  log  by  a  tone- 

PhononaDb.— 3bny  thanb  to   L.    De-  atedia  cryatel.  From  thia  point  a  thread-like  atrcam  ump.  Tothiaend.an  iron  diao  of  luiiabla diamats, 

jJSs"  ik  I'l'^i!''."?^"'*  "'^S  "  neandera,      eadreliug    rocks    end    ialandi    in   ita  nd  furniahed  with  a  cutting  rim,  is  foroed  into  tha 

^^taiiflaS^lJthi™rlw°nI«^'  ''n^inK".»''d  finally  losing  itaelf  in  a  far-off  atretch  nd  of  the  log  and  aecured  by  clampa.    The  time 

bU  ns  aod  down,  anl  wu  Vept  ^Ch^  f  woodland.     In  a  miniature  aky  a  golden   ann  squired  lor  thia  p;    " ' 


vble  ns  aod  down,  anl  wan  Vept  on  Che 

t:  baehowltwaedoDaleouldnataee.Ba 


9,  etriking  the  hours  • 


MffiaB BTen preenurB  on  rame  by  a  creeping  toitoiia,  which  nryea  the  place  link  end  of  the  log  lor  a  lew  minute^  the  a 

aLrhtineqaaUtiaa  whi^  f  ,  hand.     A  bird  of  exqoiaite  plamage  warblee  at  egina  to  emda  at  the  oppoeite  end,  and  finally 

iSZ^SaSahaHatrntrn^^am  ihS  ''" '''™'  "'  '"*  •"■"'  ""^  "  *'  '°°'  ""'^  ■  ***   solution  o(   linc   chloride   comee  throngt 

rtu.    *'—  If  tbe^^  aleroHope-glaa  la  '°'^*'  aatliea  forth  from  a  neighbouring  grotto,  and,  lowing  that  tha  oparatioD 


dtavhnfoa.    Aid  laatly,  ahould  the  end      Uunpering  oyer  tha  hill  to  tha  gwdeo,  U  aooD  lo*t       bout  ii  galloni  of  the  eolntion  are  Itqoind  per 
rbabaAai^aaRMOf  romidedUtaa      >»faw.-S(. .'---  "—■"--  ->-'-■■ "'-'—' — ^ 


»  mr.-^f .  Lmit  Sipittiie.  iblD  foot  of  tlmbar  tnatad. 
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HSWORE  FOS  AKAIEimS.-X7.* 

{Cimliniud  from  ptjt  2rifl.) 
Th«  Baok  Vprlght  of  Hsaditook. 
TEB  the  front  upright  has  been  made, 
in  the  manner  already  deeoribed, 
tion  must  be  given  tothe  back  upright. 
L  on  the  tront  and  back  similar  hnes  to 
marked  upon  the  front  upright,  aa 
ibed  on  v.  255.  Afterwards  draw  a  line 
B  the  Bide :  this  shows  where  the  tenon 

4  commence,  and  the  length  of  this 
1  is  calculated  so  that  it  bIulU  be  from 
{in.  shoctei  than  the  thickness  of  the 
\  top.  Another  line  drawn  at  Ojic 
)  this  will  indicate  the  centre  of  the 
Irel,  and  another  Ijin.  above  this,  the 
f  the  upright.  At  IjLn.  below  the  line 
1  indicates  the  centra  ot  the  mandrel 

another  parallel  to  it,  and  the  space 
Mn  these  two  lines  indicates  the  length 
at«ral  mortises  should  be.    Then  dra^w 

mortises  exactly  corresponding  with 
imensions  of  the  m&ndrel. 
B  first  mortise,  which  must  be  wide 
zh   to   take    the    impression  of  three 

05  ot  the  first  screw,  will  be  marked  at 
:^in.  from  the  edge  of  the  back  face  of 
ipright,  and  its  opposite  aide  about  lin. 

to  the    left.     These  lines  are  drawn 

the  line  indicating  the  centre  of  the 
Irel  to  the  one  already  mentioned  as 
;  IJin.  below  it,  and  intended  to  show 
wttom  of  the  mortises.  The  left-hand 
>f  the  second  mortise  will  be  drawn  at 
7  )in.  distant.  As  the  thread  is  not  so 
«,  the  opening  will  be  narrower,  and 
ight-hana  line  will  be  at  something  less 
tin.  from  it.  The  third  mortise,  very 
y  like  the  second,  will  be  marked  at 
t  the  same  distance  to  the  left.  The 
h,  also  a  trifle  narrower  than  the  third, 
■M  fully  Jin.  further  to  the  left.    The 

barely  ^in.  dj^nt  from  the  fourth, 
M  very  nearly  ot  the  same  dimensions. 
Jy,  the  sixth,  separated  by  ^in.  from 
fth,  will  have  an  opening  of  jin. 
see  mortises  may  be  made  wider  or 
iwer  according  as  it  is  wished  to  give 

or  less  strength  to  the  wedges;  but 
ant  may  be  the  desire  in  this  respect, 
Hsential  that  the  right-hand  aide  of  the 
iae  should  be  exactly  opposite  the  first 
id  of  the  screw  in  which  the  wedge  is 
ided  to  fit.  If  any  error  be  allowable, 
old  be  more  desirable  that  the  mortise 
ither  to  the  right  than  the  Utt.  The 
in  will  be  und^stood  when  turning  a 
r.  If  the  wedge  w«ro  towards  the  wft, 
bread  might  escape  if  it  happened  thai 
mandrel  mads  one  or  two  levolutioni 
I  than  required ;  but  the  wedge,  if  on  th« 
i,  will  still  form  a  guide, 
an,  whan  makii^  a  screw  by  the  aid  ol 

Eheel,  which  u  made  to  swing  to  and 
wheel,  having  been  stopp^  in  ite 
»  and  made  to  rwene  its  motion,  ma; 
higher  than  the  starting  point.  The 
ids  impressed  on  the  wooden  wedge 
d,  in  uis  oaae,  be  broken  if  care  had  nol 
taken,  before  ti^tening  the  key,  tc 
;  the  mandrel  slightly  forward  b; 
af  it  slide  in  its  bearings,  so  that  the 
t»  is  not  in  t^  fiiet  thread  ot  the  aoren 
e  start.  If  at  the  outset  it  were  plaoej 
•  lift,  it  WDOld  then  be  very  liable  t< 
'ttie  last  HiieaiT,  wliioh  is  annoying,  and 
■  a  lam  of  time  to  replace  it.^Bverj 
u  loam  that  if  the  mandrel,  vhei 
ling  by  the  impiilae  oommonioated  to  ii 


b  UTr-V*.  MS*. 


>7  the  wooden  wedge,  is  stopped  by  the  bear- 
Qgs.  it  is  obliged  to  turn  in  a  plane,  and 
xmsequently  tne  threads   of  the  wedge  are 

All  the  mortises  should  reach  to  I-I2in, 
ibort  of  through  the  headstock ;  the  work 
vill  then  appear  so  much  the  handsomer.  If 
hey  traveraed  entirely  through  they  would 
lot  be  less  eSective,  yet  the  appearance 
iFould  auSm.  After  havmg  well  smoothed 
ind  well  cleared  out  the  mortises,  mako  two 
law-cuts  foUowiiiK  the  lines  spoken  of 
ibove.  and  which  nave  been  drawn  longi- 
;udinally  upon  the  top  of  the  poppet,  on  the 
Iront  and  on  the  back,  parallel  to  the  man- 
Irel,  and  remove  the  wood  contained  between 
;hese  two  saw-cuts  by  means  of  a  joiner's 
nortise  chisel. 

The  spaoe  to  receive  the  bearings  in  the 
Iront  upright  will  serve  as  a  guide  in 
naking  tl:^t  in  the  back  upright.  They 
ihould  be  alike  in  depth  and  width,  ditter- 
ng  only  in  horizon^  length.  In  oom- 
nencing  to  use  the  mortise  chisel  to  remove 
Jie  wood,  note  that  at  the  right  of  the 
Ipright  there  is  only  ^in.  of  wood,  which  it 
s  neoessary  to  treat  cautiously  so  aa  not  to 
break  through. 

When  the  space  in  the  back  upright  is 
inished  and  smoothed  with  a  rasp,  tue  the 
lame  joiner's  chisel  that  was  used  to  make 
ihe  two  perpendicular  grooves  in  the  front 
upright,  and  make  two  similar  ones  it 
back  upright — that  is  to  say,  lin.  behind  the 
mortise  of  the  stop-wedge.  These  grooves, 
like  the  first,  will  be  tin.  wide  and  Ain. 
ieep.  They  will  be  tapering,  like  the  first, 
M)  as  to  allow  the  bearinga  to  De  taken  out  and 
replaced  easily,  and  they  will  reach  to  the 
bottom  of  the  apace  between  the  uprights. 

The  Sorew-ffuida  Ksys. 
Next  take  in  hand  the  five  wooden  screw- 
guide  keys — a  specimen  is  shown  at  Fig.  ITt 
[page  253).  TEey  should  be  made  of  very 
dry  pear-wood.  Kip  up  a  small  plank  of 
this  wood  into  strips,  and  cut  the  screw- 
guide  keys  in  pairs  from  these  stripe.  Next 
put  them  all  together  in  &  vice,  and  shape 
them  to  the  form  given  in  the  drawings,  or 
any  other  which  taste  or  the  dimensiocs  ot  the 
material  requires.  For  this  work  use  the 
rasp,  smoothing  the  ridges  left  by  it  with  a 
new  file,  and  with  pumice-stone  EJterwards. 
With  regard  to  the  arc,  it  should  be  deter- 
mined by  the  diameter  of  the  screw-thread 
on  which  it  is  intended  to  act.  For  the  first 
thread,  it  should  form  part  ot  a  dtole  having 
a  diameter  of  lin. ;  and  for  the  last,  one 
having  a  diam.  of  Jin.,  the  intermediate 
threaib  requiring  intennediate  diameters. 
Also,  it  should  be  observed  that  the  circular 
notch  requires  to  be  deeper  for  the  first  screw- 
thread  than  for  the  others,  because  ite  thread 


if  all  the  screw-threads   have  been  made  of 
the  same  diameter,    which,    for  the  le 
given  above,  is  not  advised. 

After  the  wooden  screw-guide  ke}S,  make 
ths  stop-key.  It  should  be  of  brass,  the 
notch  being  the  shallowest  of  all,  and  differ- 
ing in  as  much  as,  instead  of  being  filed  flat, 
it  should  present  an  angular  edge,  formed 
by  the  meeting  of  two  Devels.  This  brass 
stop  key  should  be  lin.  wide  on  its  edge,  and 
should  fit  tighUy  into  its  mortiBe,  the  same 
as  the  woMen  wedges  should.  For  the 
•crew-guide  keys,  this  last  oondition  ia  abso- 
lutely neoessary.  There  must  not  be  any 
shake,  and  if  one  is  found  to  have  this  detect, 
another  should  be  made  to  replace  it  imme- 
diately. Great  care  must  also  be  taken  to 
round  off  the  lower  back  comer  of  each 
screw-guide  Jtey,  so  that  it  can  turn  oi 
pin,  and  also  to  bevel  the  heel  so  that  it  may 
lift  up.  The  mere  inspection  of  Fig.  173 
[page  253],  will  show  that  if  the  screw- 
keys  were  out  squaisly  on  the  back 
.  ooiUd  net  lift  up  at  all,  because  ths 
upper  comer  of  the  hosl  would  prevent  this 


by  bearing  against  the  wood  at  Out 
■a.  the  mortise.  JJ^S' 

All  the  screw-guide  keys  beine  BiaJStt 
and  put  in  place,  they  must  be  flxe^  IVSo 
this,  bore  a  hole  iu  tlis  back  upri^t^f  the 
poppet,  Jin.  from  the  back,  and  2^in.  below 
the  top,  in  such  a  way  that  the  boring  bit, 
~  issing  through  the  back  upright  from 
to  front,  also  passes  through  all  the 

r-guide  keys   near  to  the  place  where 

this  hole  is  marked  by  dotted  lines  in  Figs. 
ITl  and  173  (page  253).    Through  this  hde 
pass  an  iron  pin,  leaving  1-I2in.  to  projeot 
so  as  to  be  able  to  withdraw  it  when  t&sired. 
By  this  meana  all  the  screw-guide  keys  wOl 
be  fixed,  and  it  only  remains  to  make  tlis 
wedges  which  aerve  to  lift  these  and  the  stop- 
key.    Fig.  180  Cpage  253]  represents  one  oI 
these  wedges.    In  order  that  these  wedges 
shall  be  serviceable,    their  edges    must  DS 
very  straight,  so  that  they  touch  all  over. 
The  aaard  W»dff«. 
Inquisitive    people    who    come    into   ths 
amateur's  workshop  are  vetr  apt  to  touch 
things,    and    particularly  the  screw-guide 
keys  of  the  lathe.      It  is  therefore  well  to 
make  a  guard  wedge,  which  exactly  fiUa 
three  of  Uie  five  mortaaes,  and  prevents  the 
screw-guide  keys  from  being  lifted,  and  also 
prevents    dust   entering    and    sptuling  the 
rew-threads.     The  guard  wedge  (Fig.  181, 
253)  is  not  indispensable — in  fact,  most 
without  it;    but  as   it  has  never  been 
spoken  ot,  the  drawing  is  given  in  Fig.  181, 
that  those  who  wish  to  maks  one  may 
;  an  idea  ot  it.    They  may  make  it  of  a 
__iTe  agreeable  form  if  that  shown  does  not 
suit.    The  three  tenons  enter  the  first,  third, 
and  fifth  mortise ;  the  bar  proiecting  in  the 
front  prevents  every  key  from  being  lifted. 


Fi^s.  ITl,  172,  and  173  (p.  253].  It  is  such  ' 
a  simple  thing,  that  it  has  been  thought  un< 
necessary  to  describe  it  to  readers.  All 
conditiona  necessary  for  it  to  be  perfect  wiU 
be  fulfilled,  provided  that  it  fits  oorreotly 
between  the  bearers;  that  it  is  slig^t^ 
undercut,  so  that  the  uprights  rest  upon  the 
top  of  the  bench  at  their  sides  raOier  than  at 
that  part  near  the  tenon ;  that  the  upri^ 
is  placed  upright,  and  in  the  middle  of  the 
bearers. 

Oaps  of  the  Back  TJpriKht. 

The  construction  of  the  two  oaps  which 
cover  this  upright  will  be  prooeeoed  with. 
The  underside  of  these  two  caps  is  seen  ia 
Fig.  175  (p.  253).  One  is  fixed,  and  serves 
to  carry  ulb  screw  which  presses  upon  the 
uppw  bock  bearing;  the  other  is  removed 
at  will — it  serves  only  to  shelter  iiua  sciew- 
threads  ot  the  mandrel  from  dirt  and  dust 
which  might  collect  in  them.  A  deacription 
of  the  former,  and  the  method  of  making  it, 
will  be  given  first. 

This  cap  should  be  l^in.  long,  3Jin.  wide, 
and  Ifin.  high  or  thid^  For  making  it,  the 
same  kind  of  wood  will  be  used  aa  that  lor 
the  cap  of  the  front  upright.  After  having 
shaped  it  with  the  saw  and  than  with  the 
rasp,  and  smootliad  it  a  little  with  the  file,  it 
isplacedonthetopoftheupright  Bypassing 
a  scribing  point  around  the  under  sioe,  four 
lines  will  oe  drawn  upon  it  in  the  direetioa 
parallel  to  Uie  mandrel.  The  first  line  out- 
side of  the  pcppet  at  ^in.  from  the  edge  of 
the  cap ;  the  second  inside  the  ri^ht-naad 

i'aw;  toe  third  inside  the  other  jaw;  tlw 
ourth  on  the  other  side  of  the  poppet,  and 
corresponding  with  the  first. 

When  the  cap  has  been  thus  marked  out, 
four  saw-cuts  will  be  made  on  these  lines  to 
a  depth  ot  exactly  jin.  Two  grooves,  fully 
jin.  wide,  are  made  by  removing  the  wood 
from  between  the  saw-cuts,  leaving  a  middU 
ridge  fully  IJin.  wide.  Tlua  ridge  will  have 
tully  ^in.  of  wood  removed  from  its  snrlwe, 
so  as  to  make  it  folly  (in.  below  the  nd» 
stripe.  The  binding-tocw,  "v^^ 
0.^011. 1^  \Mia.  >MMna%,  '\^i —  ' 
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of  the  front  cap,  will  also  be  tarvwoi  tightly 
into  the  ^0011.  To  fix  this  cap,  bore  two 
hcdea  throngh  it  and  throtieh  the  jaws  ol  the 
apiight,  as  in<lieated  in  ^e  illuatration  on 
mge  263,  and  past  iron  pioB,  about  iin.diam,, 
uurangh  these  holes.  These  pins  may  have 
liekds,  or  they  may  be  plain  pieces  of  wire  ; 
in  the  latter  case  they  are  filed  level  with  the 
■ides  of  tiie  upright,  and  are  remoTed  by  the 
aid  of  a  ptmoh  whan  required.  Piga.  I7a. 
17d,  and  177  (p.  253)  repraeent  this  cap,  and 
also  tile  fixing-pins  and  tbe  binding- screw. 

The  second  cap,  which  is  remorable  and 
intended  only  to  protect  the  sctew-thraada 
troBX  dnst  and  dirt,  ta  made  according  to  the 
tasteof  Uie  amateur.  It  is  advisabla  to  make 
it  rimilar  to  the  one  jnst  described,  and 
fitting  somewhat  tightly,  ho  that  it  will  not 
shake,  for  this  wonld  be 
wreeable 

that  there  should  be  no  noise  about  a  lathe 
except  caneed  by  the  tool  when  at  work.  By 
paying  attention  to  this,  and  by  making  the 
cap  fit  tightly,  it  wUl  be  easy  to  hear  when 
anything  gets  out  of  order. 

Oaatlnr  the  BearlngB. 

Kelt  in  an  iron  ladle  three  parts  of  pure 
tin,  one  of  zinc,  and  one  of  antimony.  Iiet 
Hie  mixtnie  cool  till  its  temperature  is  such 
that  paper  plunged  into  it  becomes  of  a  light 
oofiee  colour.  After  having  placed  soma 
cardboard  or  strips  of  wood  on  each  side  of 
the  front  upright  ot  tho  TCpx)et,  pour  thia 
mixture  into  the  wood,  which  will  serve  as  a 
mould.  If  wished,  by  so  placing  the  after- 
board  only  lin.  of  horizontal  length  need  be 
given  to  the  bearing,  which  being  then 
onlv  a  third  ot  the  IJin.  forming  the 
ne<JL  of  the  mandrel,  will  leave  an 
entin  indi  for  traversing;  when  it  is 
intended  to  place  rosettes  bdiind  the  man- 
drel it  is  necessary  to  do  so.  If  not,  the 
bearing  may  be  made  the  whole  lanzth  ot 
tlie  upright ;  that  ia  to  say,  Jin.,  whiui  wUl 
leave  Jin.  for  traversing  a  suffieient  length 
for  screw-threads.  In  either  case,  when 
the  metal  has  cooled  it  will  be  taken  from 
the  headstock  and  sawn  in  two,  so  Uiat  the 
lower  bearing  ma;^  be  l^in.  thick  and  the 
u|iper  one  fully  Jin.  The  same  piooesees 
will  be  necessary  for  the  back  bearmg;  but 
ae  the  neck  of  tke  mandrel  ia  there  of  lass 
diameter,  the  bearing  will  be  kept  thicker. 
When  this  has  been  done,  saw  the  lower 
bearingaV-ahaped,  aaropresantedinFig.  178 
(page  25.'i);  then  putting  the  mandrel  be- 
tween the  cone  points  of  the  dead-centre 
lathe,  file  theao  bearings  so  that  when  the 
mandrel  rests  upon  them  it  exactly  corre- 
sponds at  both  ends  with  tha  level  of  the 
cone  points. 

BraolD?  the  UprlKhta. 

The  cheeks  which  should  join  the  two  up- 
rights are  then  taken  in  hand ;  they  will  be 
GJin.  long,  2iin.  high,  and  lin.  thick. 
Shoulders  ^in.  thick  wtU  be  made  in  them 
at  both  ends;  the  front  ones  2^in.  long,  and 
the  baok  ones  3i^in.  long.  Similar  ahouldors 
will  be  made  on  each  aide  of  each  upright, 
and  the  whole  fixed  together  by  twelve  good 
wood  screws,  eight  in  the  back  and  four  in 
the  front,  in  such  a  way  that  the  entire 
thickness  of  the  cheeks  will  be  contained 
within  the  space  between  the  uprights.  Then 
only  those  screws  which  serve  to  fix  the 
heaidatock  on  the  bench  have  to  be  put  in 

The  running  mandrel  lathe  thua  made,  its 
action  will  be  tried  with  the  bow,  after 
having  put  a  little  olivo-oil  on  the  collars  of 
the  mandrel  and  in  the  groove  for  the  stop 
key.  If  the  mandrel  ehakes.  the  binding- 
screw  will  be  tightonad  a  little.  To  prasa 
the  threads  of  the  screw-rates  into  the  screw 
guide  keys  those  latter  are  raised,  one  at  a 
time,  ao  as  to  preaa  firmly  against  the  man- 
drel. Thick  is  then  rotated,  and  the  sorew- 


thread  is  imprinted  in  the  wood.  With  this 
object,  put  soma  oil  on  each  one  of  tha 
thread-tatea  to  be  impressed,  so  as  to  soak 
the  wood,  that  it  may  bo  bettor  auited  to 
take  this  impression. 

Very  commonly,  when  the  lathe  is  new, 
the  mandrel  makes  a  rubbing  noise  when  in 
motion.  It  is  nothing  to  be  disturbed  about : 
this  noise  ceases  with  use.  It  ia  tha  same 
with  the  tightnesB  caused  by  tbe  stop-wedge 
not  fitting  properly  the  groove  turned  for  it ; 
use  will  soon  adjust  this,  and  the  motion 
will  become  easier. 

Of  the  Plain  Lathe. 

Someworkmen,  and  even  amateure  who  are 
in  the  habit  of  turning  large  works,  without 
either  screws  or  nuts,  make  use  of  another 
kind  ot  running- mandrel  lathe  known  as 
tha  plain  lathe.  The  mandrel  of  this  lathe, 
made  of  steel,  haa  a  acrewed  nose,  a  large 
shoulder,  and  a  neck  ;  the  remainder  differa 
from  the  mandrel  of  tha  ordinary  lathe  only 
in  as  much  as,  following  the  neck,  it  has  an 
enlarged  part  -  cut  with  an  angular  groove 
for  the  stop-key.  Next  comas  an  octagonal 
part  of  a  somewhat  larger  diameter  than  the 
neck.  A  reel  for  the  cord  when  taming, 
either  with  the  pole  or  with  tbe  bow,  having 
flanged  ends  to  contain  the  cord,  tha  re- 
mainder made  octagonal,  ends  in  a  hardened 
and  perfectly  acute  conical  point,  as  in  the 
arbors  of  tha  grindstones  of  knife -grindera. 
The  length  of  this  mandrel  is  proportionate 
to  the  weight  and  sizo  of  the  works  that  are 
habitually  turned  upon  it ;  that  ia  to  say,  if  it 
ia  uaed  for  heavy  pieces  of  large  Size,  its 
length  should  bo  such  that  the  shaking  and 
jerking,  which  are  felt  more  ia  a  shorter  than 
m  a  greater  length,  may  bo  avoided. 

This  mandrel  is  mounted  at  its  fore  end  in 
an  upright  with  bearings,  similar  to  that  of 
tbe  ordinary  running  mandrel  lathe,  except- 
ing that  in  place  of  tin  it  is  much  better  to 
use  brass  for  making  the  bearings,  and  that 
a  mortise  is  made  through  tha  upright  near 
to  its  inner  surface  to  receive  the  stop-key 
which  is  fixed  solidly  in  thia. 

The  back  upright  is  just  like  that  of  tha 
dead-centre  lathe,  except  that  it  ia  quite 
smooth.  The  hardened  cone  point  of  the 
mandrel  sinks  in  tho  wood  of  the  back  up- 
right, and  tbe  other  end  of  the  mandrel 
bearing  on  tho  stop-key  gives  sufEcient  finn- 
nesa  without  oxpericncing  any  inconvanianoe 
in  the  rotation.  It  might  happen,  through 
long  uae,  that  the  wood  would  not  wear 
uniformly,  and  tbe  cone  point  of  the 
mandrel  might  shake ;  this  is  avoided  by 
making  a  square  bole  half  through  the  up- 
right, and  filling  it  with  a  piece  of  end- 
grain  wood.  This  offers  a  uniform  and 
compact  material  tor  the  cone  point  to  work 
upon. 

The  uprights  of  the  plain  mandrel  head- 
stock  are  not  joined  by  two  cheeks  which  fix 
their  relative  separation  aa  was  described  for 
tho  running  -  mandrel  lathe.  Care  must 
therefore  be  taken  that  they  do  not  get 
placed  obliquely  on  the  bench,  and  this 
might;  result  especially  from  the  adoption  of 
uprights  of  slander  form,  by  giving  them  a 
greater  thickness,  especially  in  those  parts 
betwaon  and  upon  thebencb.  Therefore,  b^ 
giving  a  somewhat  massive  form  to  this 
part  of  the  uprights,  tha  tonau«  ore  enlarged 
by  so  much.  TooBe,  by  fitting  well  in  the 
slot  of  tha  bench,  may  be  advanced  and 
drawn  back  in  a  straight  line  without  fear  of 
them  being  placed  obli<]ueIy,  which  would 
have  a  bad  ofiect. 

The  octagonal  form  given  to  tho  mandrel 

of  the  plain  lathe— from  tha  reel  which  serves 

take  tho  driving  cord  to    its  tail  end — 

'geata  aufliciently  the  possibility  of  being 
able  to  fit  thereon  wooden  pulleys  of  difierent 
diameters,  when  it  is  wished  to  impart 
motion  by  means  of  the  flywheel. 

This  method  of  making  a  running -mandrel 
lathe  was  vary  common  formeriy,  but 
perhaps  amateura  would  not  wish  to  adopt 


it.  This  is  always  an  imperfeot  and  dnm^ 
tool.  Changes  nave  since  been  made  in 
these  plain  lathes,  and  these  will  be  men- 
tionea  in  a  few  words,  though  they  are 
not  recommended  for  the  reader's  adoption. 
Still,  persons  who  have  not  the  means  ot 
fitting  up  a  large  running -mandrel  lathe 
will  not  be  displeased  with  these  inatructiosa 
for  building  these  inexpenaive  lathes. 
Mora  Simple  Plain  Iiathe. 

For  the  poppet  it  suffices  to  have  an 
upright  almost  similar  to  the  front  one  ot  the 
running -mandrel  lathe,  except  that  it  is  not 
necessary  to  p"*  ^^7  binding-screw  or 
movable  bearings  in  it.  It  is  enough  to 
imbed  a  strong  brass  bearing  in  the  up- 
right ;  in  this  a  conical  hole  is  made,  its 
larger  diameter  being  at  the  back.  Next, 
a  mandrel  is  turned  Iwtween  centres,  having 
a  conical  neck  made  to  fit  accnratoly  in  the 
hole,  and  with  the  screw,  which  forms  the 
nose  of  the  mandrel,  projecting  in  front. 

The  remainder  of  the  mandrel  will  be  left 
aqoare,  so  as  to  take  a  wooden  roller,  which 
is  next  turned  to  form  the  reel  for  the  cord 
for  turning  with  tha  pole,  if  it  ia  intended  to 
turn  the  mandrel  by  this  means.  Next, 
passing  the  conical  neck  through  the  conical 
bearing,  put  a  poppet,  with  a  cone-pointed 
screw  oonind,  with  tha  conical  hole  in  the 
tail  ot  the  mandrel  resting  upon  it.  Tighten 
the  cone-pointed  screw  ao  that  the  mandrel 
is  foroed  into  ita  collar,  and  does  not  shake 
at  all.  The  nose  of  tho  mandrel  will  be 
threaded  with  the  diaa,  and  it  may  have  an 
iron  waahar  acrewed  upon  it,  after  the  atvle 
of  a  nut,  and  ita  front  side  will  serve 
OS  a  shoulder  for  the  chucks  to  butt  against, 
and  should  be  turned  in  ita  place. 

When  it  is  wiahed  to  drive  this  lathe  with 
the  universal  wheel,  it  will  suffice  to  fix  a 
long  piece  of  iron  on  tha  back  ot  the  reel,  or 
to  reserve  a  square  on  the  mandrel  beMad 
this  reel,  and  to  fit  upon  it  a  driving-ana 
aimilar  to  the  one  spoken  of  in  the  article  on 
the  running -mandrel  lathe.  This  plain  Utke 
is  then  driven  by  the  arm  of  the  false  poppet 
It  ia  ea^  to  undaretand  why  these  mandrel! 
do  not  shake,  although  they  have  no  stop- 
key  and  no  movable  bearings.  The  collar 
and  the  mandrel  neck  bting  conical,  the 
pressure  on  the  tail-end  prevanta  this. 

It  may  bo  repeated  that  these  lathes  are 
little  used;  but  an  amateur  may  desire  to 
know  how  they  are  made,  in  case  be  should 
require  to  make  one.  This  extremely  simpls 
method  is,  besides,  very  conrement  tor 
mounting  wooden  discs  covered  with  emery, 
which  are  called  polishing  wheels,  and  are 
used  both  for  shar^ning  and  polishing. 
This  ia  also  a  convenient  method  to  employ 
for  making  a  small  drilling  headstock ;  but 
this  subject,  which  goes  far  from  the  present 
one,  will  bo  returned  to. 

If  marble,  alabaster,  slate,  and  olhei 
pulverulent  substances  have  to  be  turned,  it 
will  be  well  to  have  a  plain  lathe,  so  as  to 
save  the  risk  of  injury  to  the  running- 
mandrel  lathe.  As  screw-threads  are  rarslr 
m^de  in  brittle  substances,  tbe  plain  lathe 
suffices  uiually  for  all  works  that  it  may  be 
desired  to  execute  upon  it.  This  style  of 
plain  lathe  is  often  earned  out  in  miniature 
in  the  clockmaker's  latho,  as  will  be  seen 
shortly. 

Chucks  for  tbe  plain  lathe  are  tbreadsd 
with  a  tap  or  ecrew-koy,  exactly  eimilaT  to 
that  jchicn  will  be  spoken  of  in  treating  of 
chucks  for  the  running  -  mandrel  lathe. 
Otherwise  it  may  be  thought  that  it  is  im- 
possible to  use  it  without  a  traversing 
mandrel  lathe  is  available,  having  a  acrew- 
guide  upon  it  corraaponding  with  that  of  the 
nose  of  the  plain  mandrel.  The  reader  ii 
referred  to  this  screw-kay,  which  will  be 
spoken  of  under  the  heading  ot  "Chogki 
fot  the  Running-Mandrel  Lathe." 
The  Olookmaker'a  Bunnfaur ■  ICandfel  Idtths. 

There  an  also  oasea  when  to  turn  dalioate 
pieces  by  means  of  the  bow  a  email  mnnisg 
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>ea  aoothn  mathod  of  ■aonrin^  a  pluik 
of  woik.  The  ropa  i«  taken  tlum  time* 
Im  Epar  In  the  mamieT  shown,  and  Dp 
:  the  lart  bigkt.  Thie  ia  termed  a 
II  hltoh." 
u  other   metliodi  are   emplojed   tor 


platM  hare  holes  In  them,  a  bar,  A,  i 


apper  part  dipped  owr  the  hook  of  the  lifting 
taokle.  Th«M  method!  are  only  loitable  for 
lUtin;  platea  edgewlae.    To  lift  themfUtwlee 


anda  hook  at  the  other  an  emploTod, 
Fis.  169,  A.  Frequently  theM  ohatni  aio  pro- 
Tided  with  a  iwlvel,  •■  at  B.  The  iwiTel  ii 
■hown  enlarged  ftt  Fig.  169,  B  B.    It  ooniisli  of 


e=^ 


Ee.    The  plain  ii  pinched  with  a  olamp, 


t  of  duiger  oomM  In.  If,  liowawr,  the 
I  fUngaA,  M  a  tank  plata,  or  if  there  Is 
■i>lt  Bgalnat  whioh  the  elamp  will  Uke  a 


Im  oI  the 

inah  are  aTaUaUe.    In  Fig.  170,  eye-bolta,  A, 
are  paawd  through  holea  oonTententiy  dtoated. 


and  tha  email  hooke  of  the  iling-ohaini  am 

1    .1. 1    -^m_     II   eyo-bolti    do  not 

r,  anothor  praottoe  ia  to  nb- 


Fu.  169  B 


a  looped  portion,  D,  a  awivel-eje,  B,  and  a 
■crew,  F,  with  an  eye;  Snoh  ewlTek,  elifhtly 
modified,  are  alw  need  for  pntting  iorewt«n«ion 
opon  framed  work  whion  haa  to  be  pnlled 
together  oloae  preTiona  to  drilling  and  bolting, 
or  riveting.  Then  when  tlwrearv  three  or* 
enoh   ohunfl   lifting,   their    longthi   '^^ 


mataallT  adjoated  with  the  torew  of  tha 
Bvival,  until  all  alike  pnll  tant.  Frequently 
alio  there  is  a  large  link  abont  the  oentre  of  the 
ohaiiL  to  allp  ti>*  hook  into,  after  the 
bight  of  the  lower  portion  of  the  ahaln 
hai  been  paMad  ronnd  the  work,  Fig.  169,  0. 
Three  or  fonr  moh  ohalna  are  nied,  their  ejea 
are  slung  in  the  hook  of  the  taakle,  and  th« 


g,  tliii  Ii  a  qniok  and  ttfe  way. 
idatea  are  qnlte  plain,  aa  in  the 
led  plktee   of    wnmght  Iron   and   iteel, 


bolt.  A,  Fig.  171,  fM  tha  an- 
bolt,  and  before  pntung  the  nut  OB,  aUpOta 
bolt  through  the  atintting  link  B  of  ute  oulnt 


and  BO  carry  the  weight.    A  general  view  of  K 
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lifted  liorizontBllj  bj  rigid  rodi  booked  %t  tbe 
end  in  the  methodB  illustiated  id  Figi.  173-4. 
Fig,  173  iliowg  ft  rod  dirided  ioto  two  at  about 
the  middle  of  its  lenctb,  and  the  lower  ends  are 
Mt  off  at  right  angles  to  paii  ondemeath  the 
work,  InFia'.  174  esoh  rod  is  Bepantefrom 
Uie  other,  and  ia  attaohed  with  an  eja  to  a  ring, 
one  pail  of  lods  to  a  ring.  The  rings  areiUpped 
0T<T  the  hook  of  Hie  hoisting  tAckle,  and  the 
lower  ends  of  the  tods  are  bent  round  at  a  right 
■ngle, 

X.meUiod  of  liftin^a  ]I|;ht  shaft  or  other 
pigoa  ot  work  it  ihown  inFIg.  1T5,  ItBimplf 
ouufats  in  lapping  tha  hooked  chain  ronnd 
onoe,  and  alipping  the  point  of  the  hook  into 
the  enlaced  ahain  link,  Fig.  16Q  C.  If  the 
point  of  the  ohain  is,  however,  too  large  to 
ontw  the  link,  tlten  it  oan  be  slipped  ronnd  a 
tdK&t  of  fbe  chain  (Fig.  176). 

Some  ot  the  methodH  of  attaohing  single 
ropw  to  orane-liookH,  and  of  forming  eyea,  are 
shown  in  laooMding  flgnrei.    Fig,  17T  Is  n 

Em.  m. 


land),  and  the  Qoeen's  Bemernhnmcer.  Thsy, 
inswKiUng  Tarioui  sitae  in  the  neighboar- 
of  Edinbm^h,  recommended  one  on  Black- 
ford Hill,  which  was  tested  for  freedom  from 
vibmlion  and  mutahility  in  other  respects,  and 
was  found  saUtfactorv ;  and  erentaallf  a  site  on 
the  eaatem  slope  of  tJie  hill,  just  aboTe  the  road 
leading  up  from  the  HturiscQ  Arch,  and  extend- 
ing to  3)  acrel,  was  conveyed  by  the  Edin- 
burgh ConKiration  to  the  Commissionera  of  Her 
majesty's  Works  and  Public  Buildings  (or  the 
purpose  of  the  new  observatory.  The  plani  were 
prepared  by  Mr.  W.  Wybtow  Hobertseo,  of  Her 
Maieaty's  Board  ol  Works,  but  everrthing  had 
to  be  eabordiiuited  to  sdentific  considerations. 
We  fully.  iUostAle  the  work  1^  viewi,  plans, 
end  sectmnsto^y  from  the  aichitect'a  dnwinge. 
The  buildings  consist  of  an  ohserratory  proper 
and  transit  house,  placed  along  the  north  front 
of  the  site,  with  detached  residences — one  for  the 
Aitronomer  Boyal  and  a  doable  villa  (or  the  two 
auistaote— on  the  south  slope,  the  residence  of 
the  astronomers  on  tbe  hill  being  necessary, 
order  to  permit  of  their  taking  continuous  i 
serrations.  There  is  also  a  gatehouse  at  the 
entrance,  which  is  to  the  south  side.  The 
observatory    proper    consists    ct    a    T-shaped 


is  placed  at  the  east  end ;  and  the  amaller,  14(t. 
'  and  27ft.  in  diameter,  is  placwl  at  the  wert 
The  obenvatoij  will  be  used  for  physical 
as  well  as  for  aitronomical  obeerrationi,  and  the 
accommodation  is  therefore  more  estentive  thu 
would  be  required  for  one  purpooe  only.  In 
the  towers  are  to  be  placed  the  two  large  eqos- 
torial  teleecopes.  The  Dnnecht  equatorial,  which 
is  a  Ifiin.  roftactor,  is  to  be  placed  in 
the  eastern  or  larger  tower,  and  the  tower  hu 
been  carried  up  to  the  height  stated  in  order  thAt 
the  telescope  may  be  able  to  sweep  tbe  hoiizm 
without  obstruction.  The  Calton  mil  eqoatorisl, 
which  is  a  24in.  reflector,  will  occupy  the 
western  or  smaller  tower,  and  will  command  the 
whole  (arole  except  what  i*  cut  oS  I^  the  latest 
tower.  The  equatorial  teleecopes  are  to  rest  en 
mHnve,  hollow,  brick  pien,  conpIet«ly  iaolat«d 
from  the  aurrounding  walls  and  floors,  u  Qlat- 
troted  in  the  accompanying  sections.  The  upper 
stage  of  each  tower  will  consist  of  tbe  cyUnder 


drical  form  has  been  adopted  for  these  domes  in 

preference  to  the  usual  hemispherical  shape,  an 

aocount  of  the  greater  ease  with  which  the  is. 

itsgeol 


lsa>l« 

aningit 
used  In 
of  the 


at  Dunecht.  The  Government  accepted  the  gift, 
but  the  spaoe  available  at  the  Boyal  Obeervatory 
on  the  Calton  Hill  wu  i^together  inadequate  for 
tha  houdsg  of  the  instruments,  and  «o  the  quee- 
tlon  of  a  new  building  was  faroed  upon  them.  A 
committee  was  accordingly  appointed  by  the 
Secretary  for  Scotland  to  select  a  sits  and  make 
needful  arrangements.  The  committee  ooosisted 
of  Enl  Crawford,  Lord  M'lAren,  Prof.  Tait, 
FioL  Copeland  (the  Ailiononier  Bc^al  for  Scot- 


building,  with  a  frontage  towards  the  north  of 
ISOft.,  and  as  it  is  this  front  which  will  be  in 
view  of  the  citisens  every  day,  its  architectural 
(eotures  are  of  importance.  It  shows  towards 
the  city  an  unbroken  range  of  flat-roofed  central 
buildings  having  a  mesa  height  of  SOIt.,  and 
consisting  of  a  priucipa]  story  aud  a  basement. 
Thew  are  flanked  by  towers  of  unequal  siie. 


heliostat,  by  which  the  rays  of  the  sun  wiUbc 
reflected  into  the  aptrtmeot  through  a  lOin. 
aperture  in  the  wall.  Next  will  come  the  experi- 
menting room,  or  working  laboratory,  having 
three  isolated  plllan  for  delicate  measuring 
operations,  and  uere  also  the  mean-time  clockt 
will  be  kept.  Then  comas  an  electric  room, 
which  will  be  the  centre  of  tbe  electric  nstem  for 
lighting  sad  identiflc  pa^^oeei.  It  will  eontain 
the  la^  stock  ol  electrioal  apfaiAtnt  now  at 
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Donecht,  Uie  meteoiological  regiiteriog  ap- 
unfau,  tbs  buograph,  and  aba  the  apMratm 
for  oootiolliDK  the  tune-mpud  Irom  the  KbImd 
HomniiMiit.  Next  wUlMmetheineohaiiiGa' woik> 
■hop  and  oleudng  room;  uid  lutl^  thechioiio- 
01^  room,  which  wiU  contein  the  large  faairel 
dbroaognph  from  Doiudit,  and  all  tlie  imaller 
utnnuanical  loitrameott  which  ai«  not  in  con- 
timoiu  QM.  The  room  it  alao  deeigned  to  be 
DMd  for  otaerving  pmpoeea  by  itQaenti.  The 
hrnimiMif  of  the  langs  ia  to  be  ooenpied  bj 
■lorst,  wotlnhopi,  and  printiDg  loom.  Saath- 
mid  from  b«liinil  the  central  building  ez- 
tMHto  a  wing  80ft.  in  length  and  28ft.  wide.  It 
mnillli  of  uiree  Boon,  and  haa  the  entrance  to 
tits  obMTvatoiy  on  the  west  aide.  The  baaement 
floor  ii  to  be  occapied  "by  the  heating  apnaiatna, 
•ad  raomi  for  the  dToainw  and  accnmnlaton  in 
tODiwctiai  wiOi  the  ekctrlcal  appantni.  The 
priodpal  floor  will  contain  the  libnr;,  with 
■oocnunodatioii  for  abont  30,000  Tolnmea,  which 
wfU  honw  the  magnificwit  astronomical  libaiy 
■t  Zhmecht,  which,  it  ii  andeiatiMd,  ia  not  nu- 
pund  bj  any  in  Eorope,  except  that  of  the 
frnf^"  Imperial  Obeervatoi;  at  Pultowa. 
Bcrideathe  librarr,  Udi  floor  will  oontain  the 
dincton'  room,  ante-room,  and  oomputiiig-room. 
The  top  floor  it  to  be  oocn^ed  by  a  Icok  apart- 
mnt  to  be  need  in  connectioa  with  Uoe  IGin. 
bdlodat,  whichiapbuwdonthsTOof  of  the  main 
Mldlog  alreicdf  ^ecribed.     It  i*  for  apectio' 

..    — 1    ^i_4.^___«.:,    wbi  lonj, 

I  rail*  are 


lldltod 
ofiAit 


wiUbe 

teoQ  tiie  niof  by  ikylighti,  the  ihattera 
'    "~  b«  okwel  imtantaneouily.     The 


h  eolentiflo  ocnuideratioiia  had 

taSij  lakn  into  acoonnt,  and  it  had  to  be  at  tooh 
.  a  bdgU  that  the  helioMat  conld  leoeiTa  the  ran 
td  tba  mil  at  any  hoar  of  the  day  throughout  the 
jau.  At  a  distance  of  BOIL  we«t  from  the  main 
oliMrTatorT,  vid  in  line  with  the  imth-weat 
ikont  of  it,  ii  to  be  placed  the  tatniit  hoofe, 
lAloh  it  oonpactad  imh  the  m^  baUding  by 
«  corered  my.  It  ii  n  placed  that  Ita  meHdian 
line  fa  entlrelT  deu  (d  the  reaidenim  to  the  south 
(rf  it.  In.  itfnpg"'"g  tba  bannt  home  nice  oon- 
iJdgalioM  <rf  tmpeiafaire  had  to  be  weighed, 
•qnaUIi^  d  tempentme  bcdng  of  the    ' 

ii^Oftanoe  In  obtaninK  aoconcy  of  obeei  

AooordinRly  the  walu  and  roof  are  to  b«  of 
oocnwatM  irm,  ooTered  with  corred  lonnei  of 
tinnea  iteel,  wittk  an  air  apace  between  of  abont 
<  in.,  the  object  being  to  praTent  ladiation  and 
■  eoan  tmifimnity  of  temperatore  between  the 
Inndeand  the  ontdde  of  the  biulding.  In  the 
t  landthonae  will  be  fltled  up  on  inaJated  pien 
t  ha  tpleodid  tranait  drole,  with  teleaoope  of 
8  'tin.'  aperture,  and  the  two  lar^  ooUimaton 


Diatrict  Water  Itwt  can  be  mpplied  by  gravita- 
tion, a  large  tank  will  be  provided  on  the 
j^bldMl  floor  cd  the  mat  tower  for  the  storage 
of  watW,  whi^  will  he  forced  op  by  a  pnmiong 
upaiatoa  placed  in  an  andargronnddiamberneai 
ue  Harrlam  Arch,  and  worked  by  an  eleotaic 
■Mtor  with  a  cnirent  anpdied  from  theobeerra- 
ton.  The  dwellings  wUl  be  lighted  with  gaa, 
bn£  electric  Iwht  will  be  prorided  for  the  ob- 
Mnetory  bnilainga,  ^ndpally  on  aoconnt  of  ita 
nq^erior  Bffidenqjr  in  connection  with  instn- 
nootel  work,  llie  whole  obeerratoiy  will  be 
hasted  with  hot  water  from  a  central  fnmace,  ae 
Out  thero  ia  osily  one  chimney  in  the  whole 
nnge  of  bnildingB.  Hie  object  la  to  avoid  the 
diabaotion  cf  the  inatnuntrnta,  faeoaoae  every  flre- 
^aoe  would  he  a  diatnrUng  influenoe  which 
would  hinder  accuracy  of  obeervation.  The  coat 
t4  the  bnilding,  indndlng  flttinn,  will  he  about 
il3i,0aa,  andl&e  contaact  has  been  intmated  to 
HtMn.  W.  and  J.  Eirkwood,  Edinbniii^h.  It 
olid  aeandy  be  addfld  that  when  the  boildinaii 
an  oon^leted  Sootland  will  be  proved  with  an 
cAisemtray  of  the  v«>y  flnt  cLua. 


which  in  nature  are  darkeet  (the  ihadowa) 
will  be  alraoat  clear,  ahowing  only  very  lightly 
the  deUilB,  whiU  the  high  lights  will  be  f nlly 
marked  in  black,  without  being  opaqne. 
Bhonld,  on  the  oontnry,  the  piotnre  be  very 
slow  in  appearing,  and  eepeolally  if  th* 
shadows  are  qoite  clear  and  show  no  detail 
wbatovar,  the  piotnie  has  had  too  little  ex- 
poeore,  or.  In  other  worda,  hai  been  "  onder- 
ezpoaed."  On  the  other  hand,  should  the 
plotnra  atart  ont  Immediately  on  ponring  on 
Ihe  deTelop«r,'and  beoome  qnl^yooverad  with 
a  grey  depoait,  while  the  shadow!  show  very 
mnoh  datMll  so  as  to  be  almost  as  fnlly  marked 
as  the  high  lights,  then  it  may  be  fidrly  sap- 
poaed  that  the  expoanre  has  baaa  too  long. 
HoweTer,it  fa  welltobear  In  mind  thatbarah 
plotuiea,  with  the  ahadowi  wanting 


may  be  prodnoed  by  waahing  oft  the  developer 
"  M  qniiily,  even  with  a  rightly  exposed  plate ; 
thiu,  by  iMvlog  the  developer  on  too  long,  a 


miatfneae  may  be  eaased  in  the  shadow.  Pre- 
•nmlng,  however,  that  the  right  amount  at 
expoanre  haa  been  given,  and  that  a  soft  bat 
distinot  image  haa  been  obtained  f  nil  of  detoil, 
we  oan  proceed  to  render  the  feeble  imase 
dense  enough  for  printing  by  the  use  of  the 
intendfylng  solution,  for  which  the  reol 
given  at  aeoUon  51, 

}  SI.  Having  thoroughly  waehed  the  plate  to 
iremove  all  traioes  of  ^e  iron  developing  solu- 
tion, the  operator  now  poors  ont  a  anffloient* 
quantity  of  Intanaifying  solntioQ  Into  a  ssoond 
clean  glasa  mssBDre,  adding  thereto  from  tiiree 
to  six  drops  (minima)  of  the  nitrate  tiath  ;  diia 
he  mizea  well  by  giving  a  rotary  motion  to  the 
nuaaore,  and  ponrs  it  on  to  the  plate,  taking 
oare,  ai  in  developing,  *"  ~""  •*■-  ~.i-»i—  t~ 
cover  the  plate  at  all 


FBACnOAL  FHOTOOBAFHT   FOB 
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iOmtintied  from  pag*  331,  Vak  LIF.) 

i  60,  fWVSE  operator   ia  now  in   a  position 

X     to. judge    whether   Uie    exposure 

flnn  waa   rightly  tjmed   or   otherwise.     A 


Ctle  oaoillatory  motion,  he  makea  the 
r  in  waves  np  and  down  the  plate,  withont 
tOtliv  anffldently  to  apill  any,  and  from  time 
to  time  ponra  all  the  solntion  baok  from  the 
plate  into  the  meaaore,  and  again  floods  the 
filato  from  the  meavnre.  The  more  marked 
parte  will,  nndtr  this  treatment,  aoon  acquire 
great  vigonr,  beooming  almoat  black,  while  the 
middle  tint)  and  flner  details  will  alio  gain 
power  and  distinctnem.  Should  the  intensify- 
ing solntion  beoome  muddy  before  the  desired 
intensity  ia  attained,  the  operator  will  wash 
the  pl^  with  water,  throwing  away  the 
mnddy  solution  and  rinsing  out  the  glass 
maaanra  begin  again  with  a  Ireih  dose  of 
inteuaifylng  aotntion  and  nttiBte  bath.  When 
the  piobire  fa  intensifled  to  the  desired  point, 
every  tiaoe  of  the  intenaifler  ia  removed  by 
allowing  a  etream  of  water  to  mo  all  over  the 
plate,  aa  after  developing.  The  pioture  b  now 
ready  for  flzing.f 

{  62.  .Rrin^.— Thu  operation  has  for  ita 
object  the  entire  remonl  of  the  unaltered 
ailtrer  aalts  while  the  ima^  (which  oonslito  of 
metallio  silver)  temoina  intact.    To  thia  end, 


It.    nUa  fa  now  poured  baok  again  into  thv 
measure  and  again  on  the    plate,   nntll    tha 

-   ---    itad    b:?    the    haloid 

At  tins  atage  tht 
deepest  ahadowa  ahonld  be  nearly  dear  glaa. 
liie  pioture  now  only  reqnlraa  to  be  thoronghl^ 
washed  in  a  stream  of  water  until  no  ta^  u 
perceptible  on  allowing  a  drop  from  the  pfale 
to  fall  on  the  tongue.  ItUnow  permanent, and 
needs  only  to  be  vamiahed  to  enable  tha 
operator  to  print  from  it.  The  developing  and 
intenalfying  aolntiona,  when  once  nsM,  ara  of 
no  further  aervioa,  and  may  be  thrown  into  a 
jar,  where  they  will  deposit  the  aUver  tli«^ 
oontidn  ;  while,  on  t^*  ether  hand,  *^^^  fiTfnf 
solution  may  be  naad  over  and  over  agiUs, 
until,  in  faot,  it  refnsee  to  dissolve  the  so- 
altered  aalta. 

i  63.  romitAiii^.— Tha  pUto  Jiaving  bem 
thoronghly  dried,  eidier  before  the  flnorta 
an  oven  sxpreaily  adapted,  ia  held  in  the  left 
hand  by  the  nme  angle  aa  when  oollodiqniwt 
and,  while  warm,  fa  covered  with  vamiah,  fa 
the  aauM  manner  as  it  waa  pieviooalj  eovnst 
with  oollodion,  taking  care,  bv  tUUnr  Os 
plate,  to  avoid  all  lines.  The  ti 
the  plato  at  the  moment  of 
ahonld  be  about  90°  Fahr.  If  colder,  tta 
ramish  will  ohill  ;  if  hottor,  it  will 
dry  too  soon  and  leave  ridna,  and  n^ 
even  diaaolve  olt  the  film.  The  best  varnish  te 
general  purposes  conofato  of  a  solntion  of  gnu- 
UM  in  splrita  of  wine.  A  miz-nre  of  two  park, 
by  measnre,  of  spirits  of  wine  with  ooa  gl 
Mod  French  poliah  will  be  found  ezcellait. 
nie  plato  mnst  always  be  held  before  the  In 
whilst  the  vamlsh  fa  drying,  or  the  sorbe* 
will  be  ohUled.  Sbovld  it  be  desirable  to  "  n- 
tonoh  "  a  negative— Le..  patoh  np  a  deteotin 
pioture  with  the  penotl — the  varnish  may  b« 
allowed  to  ohlll  before  holding  it  to  the  tn. 
By  this  means,  the  penoil  will  bite  battai.  A 
varniah  composed  of  ohlorof orm  and  amber,  ot 
amber  diasolved  in  bantole,  will  not  rsqnin 
the  applioation  of  heat  whilat  dryii^ ;  bnt  tit 
rcanlting  films,  thongh  vary  beaaUtnl  ti' 
gloaay,  are  very  apt  to  aplit  wnile  anbjaated  t> 
the  printing  prooeesee.  Of  the  many  readr- 
made  vami^iea  fonnd  in  commaroe,  that  aud 


*  Buns  qnaatltlts  u  of  dndopiiig  »Ii 

1  Hhsold  It  be  Dte«wurto  Dndnoa  TOT  ibaf  black 
aadwbltaambuti,  u  fn  mpTlac  «:wnTlBg(,  napi,  *o.. 
it  wm  ba  wtU  Id  OiMd  tbs  slito  wlUi  ■  dl^  •olntlos  ot 
.... ■-CtowW.wMuh  mnM  bs  nllrliuBdaff 


which,  even  the  oleveieat  operator  will  nam 
snooeed  in  prodnolng  pleaalng  and  artiatle 
plotnres. 

i  61.  Afuv-— A  point  of  the  highest  import- 


light  fa  painfnl  to  the  eyes,  oanalng  thsaa  ti 
olose  nearly,  while  the  eyebnwa  frown;  and 
heavy  shadows  and  high  Ughte  ooadnee  fa 
render  the  piotnre  in  the  higheat  degiea  ua* 
anOatmabotj.  To  avoid  thia,  tlte  badkgiou^ 
wbsther  placed  under  a  reKulM'  gbsdumaa  orli 
the  open  air,  shcnld  face  tne  north,  and  Aonll 
be  snffleiently  opaqne  to  prevent  the  ti — ^'- 

aioncf  light.    F^-   ■ ■-  "- 

position  of  the  bt 
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>D  rod  and  nuikad  It  sill.  Ifc  Kf-blod,  and  tbM 
ew  and  nragtd  from  2ln.  ta  IM:  tt  if  «a  Mid. 
Thai  raaunra  jonc  rad,  tllOTHng  *tw«l  tS-jfenlaa 
•toek  lOT  w«ld,  and  In  a  Aop  Hha  oon,  whtn  Omw 
li  onlj  Otis  tmith  and  <au  forge.  It  Ii  bMt  to  m- 
pAM  paitj  and  liu«rt,  and  Uu  a  dIm,  nft  haat  lor 
wddiiig  and  flniihing.    Iaj  rod  on  taoa-plate  or 


ilind,  and  oamera,  i:o.  Length,  from  IBft. 
%.;  height,  10ft,,  Inoreaalng  to  I2rt. ; 
from  8ft.  to  12It.  This  arrangement 
>e  adopted  eren  in  the  open  air  Itpre- 
ni  be  tAken  to  avoid  glare  from  the  bright 
■  in  the  Tioiuity,  In  tbis  Mue,  tour  polee 
e  itnclc  in  thogronnd,  with  lopei  Btret^ied 
«ner  to  oorBsr  aorou  the  top,  on  which 
■port  tha  baokgronnd,  side'icreeiiB,  and 
rtein.  All  orou-lighta  moat  be  aroided, 
dinf  to  prodooe  falae  ihadowa  utl  an 


TO  KAKE  A  COBSXGTnrO-BOI) 
i  A  40H.P.  UFRIQHT  INGnn.* 

following  fi  mj  method  of  makfng  a  eoa> 
HttaB-rad  for  a  iOH.P.  oinight  angbo.  I 
ili^M  In  a  maehiDe-Aop  where  there  an  no 


^ 


1  platen  121n 
two  on  top  ai 


121n.  long,  and  drilled  and  bolted  Omd, 

op  and  two  on  bottom  ddat  of  port-tar, 

and  tlua  plaoed  it  between  two  forki  of  ooaneoHng- 
rod  and  bolted  them  togethw.  HaUngpiapatationi 


# 


c 


:m 


Tio.  3.— FMpared  for  Weldbg. 

forwaUfawoompMafMaFlg.  3),  Ifomid  that  the 
poit-lMr  bald  Oun  ti^tte  Oan  K  tcDgi,  and  aba  in 
pMtUon,  lAkh  K  tOMi  would  not  doTaa  aeoonnt  of 
peat  had  and  wd(a  (rf  bw,  and  bwanw  It  eoold 
not  hold  bntsMfcO.  Nnt  weld  else*  to  dnie  or 
nadt,  Hun  (I^.  4)  ban  Om  to  tatimOlj  of 
rtook,  and  fwage  from  2Ata.neA  to  2^  on  and. 


rr 


th-i —  rfi-— -< 


D 


1  of   HaUng    ConaeetlDg-Bod  for  Uiol^t 
no.  l.-One  Fart  Bead;  to  Weld. 


■Mingofl  twotrfeoMof  3|ln.  aqnaielran, 
lB.lMig,  and  weUed  lUn.  ronid  nut-ban 
L  It  bebcmote  oonTanleDt  to  nae  beta  than 
(mh     We  marked  oS  Bin.  f^  box  and 


Now  0 
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Vat.  2.— Port-Bar. 


Med  from  Uoek  a  diitauoe  of  Z^io.,  and 
nd.  _Than  bwt  onr  iron  M_pe(  Fig.,  1, 


.    noJOEBadaBereonrodlirgeenonrii 

■d-Ud,aoBifa>be  able  to  torn  and 

niw^'    —       - 


Tia.  4.— Welded. 


t  the   diffienit 


.    (adini  of   diola.     It 
to  have  a  nUd  rod,  aad  UiBra  baJBg 

_.- . iUiwablowoT  welding  from  ddia, 

weontaT,  2^2)b.enbothddM,  andth«apre> 

d  onr  ptocM  to  tnaatt,  and  wUIe  I  heated  one 

of  bar,  my  ibOer  heated  the  V-pleee  on  a 


pwtable  forge.  After  welding  that  dde  we  treated 
the  other  in  Uke  manner,  leaving  aDOogh  itaak  in 
'  two  or  **iii^iftg  Eeati,  whidi  made 


0 


\^ 


0 


Tia.  fi.— Conneotlng>Bod  Oompleled. 


plana*  bed  to  iqnan 
Mna  were  diet  bed' 

forced  to  within  one-^£^l 
filed.  Hie  •- "- 


and  tone  19. Vila  itaui  for 

oTer  bom  and  thmi  fitted  to 

riie.     The  kajt  wb» 

fonra  of  riie  and  than 

dtlllad,  ob^ped,  aadflM. 


KAinTFACTITBX    OF    RUBBER 


RECEPES  tor  naking  Indlambbar  and  gntti 
pcEoha  oamenti  are  exeeadhiglj  piBtlfu 
and,  to  be  bank,  nanaOr  worthlmai  TUa  ft 
beoanw  the  men  who  write  Uw  roo^  iwe^  make 
the  iwrnih,  and  ttMfefora  have  no  naotlial  know- 
<-'—  to  bettow.  TiMce  are  Huaa  dWnet  «la«M 
in  tha  maanlaetnro  of  ?^«nif*tf  in  thb 
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Jiir«B  1  hna  do  expeiifliics,  and  onljr 
uuwiBvd  Mr.  Ball  timidly,  "md  jon 
I  >t  theoij  Hod  dafy  aiporionee.  I(  tharo 
ni»  or  open  Polir  Ma,  pBrj»(u»llj  oli- 
JT  i<M,  tbea  it  cannot  iMezpluned  on  a 
'Moi;,  for  k  thaonnd  iplatteriiig  v>)l- 
'Uldnot  njffiootobeep  thaimndi  of  tqu&n 
r»t«r  from  tierxiag  in  k  tiunpomti—  '— 

CBDg.    Tharafon,  it  oan  only  lis ._ 

Itnftm  u  It  Bom  northwud  ttkioaghiti 
innd.  Hit  of  Spilzbergoi,  and  thiougli 
ul-  If  tha  fijgid  Polw  watan  u«  onn- 
i^lacad  by  ttaii  warm  enmnt  from  the 
lan  might  b«  tnch  a  sea.  Bat  here  again ; 
*  be  »  itMdy  ontaoir,  aa  there  1>  u 
i*plcntIaDa  have  proved  that  there  li  not. 
IKe  tamperatoM  ol  thePoUi  tea  fifty  feet 
nufaee,  it  mutt  be  •sovKed  bf  aooeeanve 
Mlaocijptio  ice.  loannuch,  aooording  to 
TaMa,  aa  the  fOD  ia  not  laSdeatly  power- 
Inea  a  thaw  after  a  hard  winter,  until  it 
>d  an  altitude  of  30  degreea,  it  ii  doubtful 
>a  ioa  at  the  Pole  aror  m«lta  aboTe  the 
M.    It  ie  a  msteorologioal  irapOHilHlity 

0  be  an  open  Polar  aea." 

noDg  maa  flniihed  Boyal  looked  up  from 
oa  oookar  where,  aocording  to  the  oook' 
oa^t  to  have  produced  by  thia  time  I 

pa  the  Pole  looki  like  thia  oonfoondad 
Mid,  niatully.  "  Great  Inmpt  of  white, 
iaiand*  floated  in  a  dark  aea  oldeapair.'' 
nind  the  looks  now,"  nid  the  seigeant 

1  "atamk  it,  and  put  it  in  tha  onm, 
■  will  make  that  all  right    I  haye  Mr. 

word  for  It."  Bayal  brightmied  up. 
ed  tha  dlah  with  blaek  pepper  aad  then 
t  with  Bait,  and  put  it  In  with  a  sigh  of 
I  felt  u  il  ha  had  diaoovared  a  oontinenl 
na  to  ma  W9  are  alaekiug  np  a  little,' 
Jack  Hardy.    "  By  boky-poky  I  eaelani 

I>  il?"  sbonted  the  aergeaat  to  the  in 
he  mgiDe-room, 

in  hare,"  ana  wared  Froteoor  Wilder  with 
ua'Mtnre,    "I  with  to  oonsult  withyon 

at  the  boya  thought  anything  of  thia 
ney  were  both  on  tbaii  knees  tiying  to 
jh  the  thick  plate-Blaea  wlndowioUwiloor 
Theintai^  eold,  made  more  apparent 
lly  waa  by  the  swift  motion  thnnigh  the 
need  the  moistora  of  the  cabin  to  oocoaal 
laM.  It  was  etnited,  and  aa  fsj^  aa  ^y 
id  thawed,  the  hoar  froat  closed  up  after 
nd's  aggnTating  view. 
km't  yon  open  it  Y  "  saggeeted  the  tutor. 
ronr  mittens.    Look  out  for  your  noee. 

«wadthe  port-bole  luge  snoogh  for  a 
r  to  paaa  throufih,  and  a  bleat  of  oold  and 
icht  (wept  in.  In  wonder  they  all  looked 
low  them,  thouaanda  of  faat,  spread  like 
morama  Saldi  upon  iielda  of  glistening 
leie  and  there  a  gny  spot  in  alto  relief, 
that  it  WIS  land, 
teolata,  dreaiy,  are  not  words  to  dsMribo 


"  Where  r "  demanded  the  Sei^eant,  Impera 
tively,  diaregarding  the  last  interrogative.  Th 
aniioos  fuRowa  of  his  face  deepened  still  mort 
Ha  well  knew  what  Potar  abandonment  and  Aroti 

"  There !"  pointed  ihs  tutor.    Vm  this  glaai- 

"  We'd  better  atop  nnd  take  htm  in,"  suggcat» 
Boyal,  drily.     "  Perhaps  he  nesda  it  I 

"Wecan'tJ"  Thia  cnld-blooded  auawer  cam 
from  the  engine-room.  There  atood  the  invento 
at  the  doorway,  aveiy  nene  quivering.  "  M 
Qod  ! "  he  ejaoulsted,  putting  one  hand  to  hi 
brow,  "  Wo  oan't !  " 


white  face  to  the  iuveator.    "  Is  it  safe  for  you  to 

alow  the 'Acropole'  downF" 

Tha  word  "  sate  "  was  as  ombona  ai  the  tone 
in  which  tha  question  was  nttraed.  Tha  tour 
riveted  their  gaze  upon  the  haggard  engiQeei.  Ha 
ihook  his  head  hopefeaaly  and  tnned  away. 

"It  that  is  the  case,''  laid  the Sargeant,  "pot 
her  about,  and  we  will  retnm  to  the  abandonad 
rhip.  Let  OS  descend  to  analtitndfl  of  two  hundred 
feet.  Wnat'e  her  apeod  now  ?  "  He  turned  to  the 
tatoi,  aniiooslj. 

The  youngcai  member  of  the  eipedilian  oonanlted 
the  air  gaugri,  and  angwered. 

"  Only  a  hundred  and  flttv-two." 

At  these  words,  not  in  themwlvei  painful,  tha 
Sergeant  and  the  intentor  exchanged  a  meaning 
look. 

"What  the  dickeniij  the  row,  anyway?"  blnrtad 
out  Itoyal,  like  a  child  unable  to  be.ir  his  ignoranoe 
of  the  appaient  myitery  any  longer. 

"  I  will  tell  you  in  a  few  mlontei,  after  we  have 
done  what  we  can  for  the  onlortonate  one  bidow," 
relied  his  chief. 

By  this  time,  the  air-ihip  had  daaoribed  a  huge 
dicle,  and  was  making  baoklor  thaicaie  ufatarra- 
tioD  and  despair. 

"  But  if  you  are  not  going  to  deseand,  how  on 
earth  can  you  do  anyUiliigf"  inquired  Boyal 
wonderingly. 

"Hand  me  your  keys  to  the  proriaion  oloaat," 
wu  all  that  the  sergeant  deigned  to  aoawer. 

The  quiet  tutor  caught  the  idea. 

"Ah,"    he    eidaimei'     ----*- 
window  at  the  bottom  of 

"We  will   drop  two 
le  ful»,"  eoid  "- 


With  one  accord  the  odveutnren 
tsd  drew  away;  then,  apell-bouuil  1^ 
iar  faaoinatiai],  »  well  known  to  the 
torsi,  they  tamed  to  look  add  to  look 


I  argt.  "What  is  that  a  way'ahead'. 
'. "  Tb»  ioe-cold  hnrrioana  Clew  into 
taoa  and  blinded  his  nea. 
h^etndt  in  the  ice :  '^edad  Jack  Hardy. 
la,  flu  tntot,  ever  read;  for  the  prac- 
K,  waa  looking  throagh  a  fleld-glaaa  al 
mil*  balow  him. 

/'haaaid,  slowly,  "thsreisauao.  H< 
mnethioB.  It  i* a  signal.  There!  Wt 
FAdiapa  ha  is  stacving.  My  Uod:  Wi 
■eSstgeant." 


It  waa  lotted.  They  shouted. 
a.  TheyUsteoed.  They  haaid  no  woroa. 
t  open,  boye '.  Perhaps  the  sioknese  hae 
1  again ! "  laggerted  Boyal,  after  a 
ospenas.  Aa  the;  advanced  to  do  *>•<• 
door  opened  tlowly,  and  the  white, 
ga  of  their  leader  appeared. 

BR  VI.— ThK    HiOSBST   AlTITODK. 

men  contrcmtad  each  other  in  alarm, 
face,  the  drawn  axpreaiion  of  the 
tba   expedition    affrighted    the   three 


At  this   extraordinary  apaeeb,  whic  . .  . 

from  the  MDSitire  lipi  of  the  meet  tender- heartei 
man  among  them.  Jack  and  Boyal  started  forwari 
with  a  mutual  impnlae  of  horror.  Youth  ia  pro 
verbioUy  generous,  and  the  boys  of  the  part;  wonli 
have  each  given  their  last  cent,  or  ahared  their  las 
moathfulto  keep  a  fallow-eteatnretrDmiuflsring 
It  waa  iDoredible  to  tham  that  the  Sergeant,  whi 
had  been  hinuelf  steeped  in  auffemig,  should  no 
have  the  same  santunenle.  Simultaneoiisl;  thi 
thouaht  pasted  their  mind  that  the  air- sickness  hai 
cluti£Bd  him  agatn^  and  turned  his  wits.  The; 
knew   hii   worst   vice  was  sooklDg.    He  did  no 

"What   the do   you   mean?"   demandei 

Jack  Hardy  paaaionately.  "You  wouldn't  let  i 
fellow  die  in  your  sight;  I  aay,  stop  the  car  and  let' 
go  to  him." 

"That's  the  ticket,"  added  Royal  Sterne,  will 
quivering  lips,  "  I  say,  oontonnd  the  North  Pole 
We'll  save  that  poor  feUow  dawn  then  firtt." 

The  two  approached  the  inventor  threateningly 
and  be  in  hia  turn  trembled  violently,  bat  did  no 

Sergeant  Willtwig,  who  had  been  looking  care' 
tolly  with  a  glaaa  out  of  the  opea  window  ''  "~ 


IS  of  liaht- 


"HbH!"  he  cried,  i 


.         fault,  then,"  anawered  Sergeant 

Willtwii,  with  a  Blight  near.  "  Hs  has  plenty  of 
fuel.    There  is  the  whole  ship." 

"  Bui  perhaps  he  haan't  a  match  !  " 

"  It  that  ii  BO,  of  what  un  are  the  provisions  ?  " 
suggested  the  tutor.  "  How  can  he  eat  what  will 
be  ficien  hud  aa  steel  in  an  hour'*  time." 

This  thought,  which  waapmbabl;  the  truth  of 
the  dismal  matter,  aSectad  the  compooy  abOBrd  the 
"  Atiopole  "  accinding  to  their  temperami   ' 

"Hb  ought  to  have  devised  SOB 

ing  up,"  Bald  PcotesBor  Wilder. 

"Poor,  poor  fellow !  "  breathed  the  tutor  eoMy. 

"1*11  liet  he'd  give  a  thousand  dollars  lor  a 
ludfer :  "  replied  Jack  Hard;  drily. 

"  Why  not  drop  him  down  a  few  :  "  so^esteJ 
Royal. 

"  That  is  what  humanity  coUh  tor,  a^  what  we 
mast  do,"  said  the  leader  of  the  expeditioD,  with  a 
hollow  voice. 

"  Ah  I  "  whistled  Boyal  to  himielf.  He  had  (of- 
gotten.    Ho  now  underrtond. 

The  Sergeant  took  from  his  brekit  pocket  the 
predoua  tin  box  that  contained  al!  the  matches  the; 
poisessed.  He  counted  them  again  eagerly,  as  if 
hoping  that  a  recount  would  increase  tb^  number. 
But  tio  :    Tliere  remained  exactly  thirty  one,  and 

"  How  minv  shall  we  give  him,  gentlemeD  ?  "  he 
idced.    "  It  is'  for  yon  to  say." 

liiere  was  a  tUanca  for  none  dared  ai 

"  Shall  we  give  him  EMT*  than  oM  i^^       

the  Sergeant,  with  the  eiprsasiooleae  tone  of  tha 
Dooderator  of  a  young  man's  politioal  meeting. 

Tlie  font  men  nodded  eagerly. 

"Three?"  oontinued  their  leader. 

The  travellai*  looked  at  each  other  donhttull;. 
Took  baU-ahook  hi  ' 


"Yea," 


head. 


mwith  a 


The  Highest  Latitade. 

you  that  dare  to 
liahl) 


ifrmimmirated  Itself  to  the  ehiefs  face, 

I  ft  f"  Uay  dmultaneooaly  cried, 
a  Aig  beuw,  and  a  fellow  waving  on 
I,"  taid  Jack  Hardy,  almoat  beside  him- 
rat  arldaMe  he  had  seen  of  the  Arctic 
Whafsnpwith  jon?" 


ve  orders  on  this  ahip  ?    Yau  are 

la  jrou  think  we  are  careless  of 

human  life  ?  Imperative  drcumatancei  demand  that 

>t  descend,  and  when  wa  du,  ma;  God 

The  heroic  tone  of  the  Sergeant's  voioe  awed  the 


n  and  generous  al 

■■rouri"'  continued  Sergeant  Willlwj'g,  piti- 
essly,  Xo  one  cjuld  tell  by  his  voice  nhsUier  he 
nclmed  to  give  tour  or  not. 

Faces  daik  with  doubt  mat  the  inquiring  glanoe 
>f  the  Serjeant.  There  was  no  answer  thin  lime. 
That  extra  mateh  might  save  their  own  lives,  it 

night  also  do  a ■-  '~  "-    — '— -   >-' — 

The  hix.ii   waa 

"  I  aay,  Capt'n,"  broke  in  the  tutor  at  thia  p( 
'  give  him  hia  EhoTfl,  and  be  done  with  it.    Tl 
ire  thir^-nne  :  give  the  lellow  five.  My  oonsoleneft 
ron't  he  clenr  uulesa  you  do." 

This  muDiScent  suggestion  created  a  sensation, 
lilt  the  I'ader'e  lace  lost  none  of  its  stolidity.     Htl 


IWe 


V.  ^v....,,  let  them  go  1 " 
The  rest  nodded  doubtfully.    Xow,  tor  the  flrst 
in:e.  tho  Sargennt  gave  hia  opinian. 
"There  wul  be  one  mateb  left  over.    Think  for 
moment,  gentlemen,  of  this  man's  lauelinsas,  and 
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Hit  Toica  bnkr.     Wt'.  elia  iv.  be  m  thii  Dii^  ,  dfipntic  rogior.  I  T^te  to  ba  u  near  homa  u  flPTIENTI  Vlfl     JWTTi^FTEfl 

pwtr  nodantoul  tie  poaibCitiei  of  Arctic  piiv»-  oBble.  OUloa  11£  lU     DIAIiAXUUA 

tiani  cf  vhicL  the  pen  mtj  oarer  vrite  :     Yet  for  ''Xs'     aDiireredthe$irgeut,dBciB*ilj.    "  Wa  »«» 

Ub  to  (in  that  match  wai  like  ttaiinC  oot  hii  rib.  -o  atewl.     Safatj   lie*  in  diitance.     Relief,  if  wa  -B/tv.T     aaVDnwnwmT    KAmTT 

That  ilMder  bit  at  vood   eippad  with  pfcHphonu  nail  Deed  it,  waald  mia  tu  aujvheca  escapt  at  ttia  KOTAL  ASTBOflOMICAli  BOCUaX. 

miabt  prera  the  abacluta  niTatian  cf  tboi  Pjlar  '.Ja. '  rpHZ  lart  aaaliDf  brfOM  the  aornKW  nMtiga 

MBtiliSnii  -Oi^a  bandied  and  flttaen  '  '  intvJftCDlatad  the  X     waa  Md  on  Fridkj,  Joa  tba  lOth,  Mr.  £.  E 

Ika  maa  look^  at  Midi  otha  Uaakly.    Waetlui  ntor.  KMbaL  ni  will  ml,    ia   tW  dkair.    Tte  foDoatai 

tha  hadw  vha  voke .'    n-aa  thii  the  DBnuTed man  "It  die  eaa  hold  tmt  Bra  honn,"  tlunicht  tha    imiImw  irgi  t'""-^  "-" ■w.-n—  i 

v^B  th>T  waa  accntoB^  to  fw  a  little  and  aadar  to  himaalf.    E*err  mik  pinad  br  afr  WM  Bukia-Waad,  ^d  Dalgaiaa,  Mar  DntaU;  Jtb 

la^aet  miub :    Uaj  not  a  man  Li  oamoTad  at  hii  nniealBt  to  fira  boon  «ntoU  baidAip  by  iea.  D^ifc«L    4,    Eldatt-tnaea^   Faiti^    Olain*^ 

own  para  and  melted  at  tha  dutnai  of  oth«a,  ud  £>*  nften  baa  it  lakaa  w  cxpedftioa  nfaa^oun  HeoiT    DmI    IbCaitbr,    CbJtaBham;    Marik 

faamofeolamanfora' thkt?  o  make  an  adranoa  of  twooiara  thiaamiUa:  ChofaShMp,  ILA.,  i,  fiatiaaii  iriaal.  Fiat— 

^'Foi  H<a*«i'*  mke,  do  what  700  think  bait  rooi  mika  a  day  in  that  antaodngian  ba  ne-  bmis. 

OlYatheaiallifTODwantta.    Only  doa*t  look  m.  aarfolbip.     Six  milaa  !■  nnusal ;  nine  milei  a  ^b.  TnaariMd  a  papwby  Mr.  J.  H.  Pmtkf 

rUgo  oaiy  if  thii (oaa  on."    For  tha flnl  tima tha  niiaele.  en"  A  Paialkl  Plata Pwibta  IwagaMinwiwrlK 

tntoc  kat  ui  aqnipaiia.     Hii  organiMtion  waa  aa  Withoot  nling,  wtthont  uuikisg — almoat  with-  Tfaaiiiiiiii  Small  Anitaa  "    Wh^  tta  HV  *^  IV 

ddieala  aa  oaa  al  hii  ehronomati.     Tbantot  »t    talking,    tha   fin    mt    watding  tha   djing  1  ibii  r»pif':—'-^T^'«i«'^»T*""^r''****'" 

(ha  pitrty  qnkklT  mcoodad  tha  DobU  (BggeitioB  of  Bwbinsry.    Tha  buz  ol  tha  whaali  took  to  them-    j iiiiili  iiiiiiwit    ^  "  "  -■— f-*- J- J*!^ ■■ 

l^amant,  and  tw^-ftraamtehae  ware  replaead  leJvaa  lower  and  lower  tonea.    Sow  end  then  a  cBmA  thma  ta  a  ri«ht  tiipleimiiMt  to  ana  A 

in  tha  b  bos,  wUA  Uw  Snaant  ranlioody  put  Mnor  ehook  tha  TtMil,  not  of  dielocation,  bat  aa  Tsiyfai  with  tla  tUeknwa  tt  tka  dam  pUitd 

iB  Ui  bnaet  podmt.  t  it  wma  a  bna  orv-iUdB.  ita  t-J— n~.  to  tha  dindfaB  of  tha  tfii — "^ 

SowlfaapaDiidani.wiaj»adintinaaodfiin,«a(a  At  laet  tha  "  Aeiopola "  only  nuds  thirty  nilaa    light,    fkiell  angka  mny  thna  ba 

laady  to  dran  thtoagh  tha  tt^-door  in  tha  bottom  10  hour.    Tba  Smgeant  had  baao  biting  hb  Upa  to  nwt  laalarfiai 

of  Oa  alr-ifalp.    Tba  captaiB  had  witttan  ■  note  mlnin  bii  tsrribla  onpatiaDM.    Ha  had  ^afaonad  Fat£ar  Sidnw  mid 


woold  ba  tbla  t»  ritnn  to  laaeDa  tha  eadaway  in       "Tbara:"    ba  — i«t~J    pointing  to  a  Hack       Ht,  Tai^:  Tba  pnaUal  plata  ii  pheaiml 

'     ~    laaof  Hbndlad    rmtjeal  Saa  ia  tba  dlatuM*.    "Tbera  feonieaini;    ayapiaea,  and  enae^anllr  im)r  a  Mai  ffaa* 

a  hnndtad  feat    rha  highaet  latilnda  wrm  nnchad  by  hnman  foot :    Jiim  ta  itatdnd. 


__ Sidnawmid:  laqpoaattitttanil 

appaiwt  haartlaaa-    bimmU  in  tba baw wfaidaw,  and  wai  mar^iu tha  dJCtnltyfa  fta  am  ol  tha  taJiiiiiiint  aiMMlw 

^tha  u  pndoni    lioriion  iiiiii^iiilj   with   hii  glam.    Snddn^  ba  fi.-JHiiX.Hj.fff-v-t-t-g-g' — r**' — '"^1    '  "l 

hop*  that  tha  party    lara  a  rtait  of  raoognitian.  pataiUI  Iheaa. 


ica-oippad  whalm.  Only  a  hoDdiad  milaa  naat  that,  and  wa  wiQ  yat  Mi.  rinwimelin  nnd  a  pw«  oo  tka  eoirfWb 

-ipin.  eoiMD«c  tba  UMoaqoMBbla : "  oi  agth-miaaitadBiCaiat  thalimb  ofJoBm.  Hi 

heard  a  ay  ot  jc^  The  Smgeaat  wei  in  aa  emta^  of  emotim.    Hie  mid  ttat  the  ewiditioni  te  the  obMmtton  «m 

Thiunffb  glafM  breath  lama  hat,  and  tha  npow  ot  it  enveloped  t«t  BntMOvaUa  in  EigiBa<     Jqitac  tmiw  np 

Tfc,   MT   epad  oT»  thh  trnfo-  Mmho«bafcwth>mm,andthaobay«onWte 


IT  prarinnt  dcrriea  of  bemad*  in  bdgbttwilgU,wittJqttOT«4ri>a* 
dcM.  Tba  ear  wa*  l(r  ahava  th*  Koiiiaa.  ThnlBito^i^Mmi 
nd  in  an  atmo^hM*    inlii  ■iliiiMaliii     TVaDba««moBW**Md*inic 


Hhalookad.     Jack  asd  Boyal,  who  *t  Otil    far bdowiao,b>taey  didnotnotwe thii.  ai^ad^dla  phyrinl  diffionttim,  tar  tt* 

1  — u , .  «__.,_._.,___.       suHaoSj,   a»   Commandm    of   tba   expaditioB    ^d  to  maonf to  an  beonrnrnd  Mght  ia  i«tett 

tnnted  to  hii  eoapanioni,  with    a   taoa  charged   ba  aUa  to  look  at  aa  bl^aat  m  senrte  thaJMOi, 


aeHcoal 


maMtj,"  BOW  becaa*  daoL    They  began  to  with  exdlvienl :  and  th*  Itab  of  tfa*  plan*l  wa*  taolbg,  owfaf  to 

«t  Ihair  laadar  pnrfoondly.    A  man  who  ooold  "  TdL  boyi,  ydl : '*  ha  Aontad.    "  Wboe  ii  tha  [In  lUli]  iif  ilii  iliiiiinihwn     ItwaaUMtttoMf 

■  haid  ai  itaal  and   ea   ntt  la  fleeoa  whmi  Begof  thaUnkn?"  wlthta  Jonr  ntartm  rtmi  lb*  rtar  diddtanHi; 

twdefBaw  WM  taqnind,  wa*  one  wrath  follow-  "Had  ■•  a  Utah  bare,"    whiqwrad  /aik  lo  bat  th*  obamnd  timea  ot  iHmpuwrian*  Ida- 

aa.  Royal.    "  I  my,  it'i  tuuriUy  sold."  luiiaaiancn  mala  tha  entnl  oeeoHatlaB  Ootf  tm 

^■WhBt  doei  (ha  gaaga,Mi.  Boll?"  demanded  Bat  tha  tntor  langht  the  Sergeant'i  twobandi  ^stm  aarilw  than  th*  lime  giran  ^■';J^"^ 

lb*  wmmindm  (d  the  tntor,  ai  if  pnttiag  from  hii  ind  held  tham.    TA   mme  indaetfibable  dation  Thii  woald  emimiieud  to  as   mnc  W  IMB  a 

mmd  tt*  motug  rigfat.  dntdiad  them  both,  aod  boood  them  together.  mocoA  of  are  En  tb  tabtdai  plat*  of  tba  plaaiL 

"Only  one  handred  and  twenty-mght,  di;  wi  "Hniiah!"  ciiad  the  tnhir  with  chokiog  Ttne*.  ][r,  Maith  mid:   I  hope  Oat  not  wa*  w* 

■ndM^down.    What  doeaUB>«ui?"  " Tba higbrt latltode :    HuiiBh'"  Aallgilnawa  from Di. QiU  that  he  haiufciwiri 

Th*  lATMtK  tut    a    deapaiiing    look  at    the  At  that  mnnsiit  an  omiooni  whining  amaled  thii  oewiUatiDa  W  the  Cape.    Th*  eiarfMa*  te 

HwfMnl,  sod  groaiiad.  th*  enOmiiam  of  tha  espluan.  mug  wiU  ba  rathm  bitter  Ihar*  tbn  h^ 

S*«nntWtDtwig  BOW  drew  the  mambsiot  thii  /  r.  ^  «.ij.u«f  1  iS;  Banywd :  I  AonU  lifc*  to  mk  lb.  Cm- 

Polai  agpeditmn  about  th*  door  ot  tba  esgiu^Mom  ^           mtriim«i.j  ..^„  ^^^  ,Mde  tb*  onevtainty  td  lo«  mad* 

anduok*.  ^  in  notfaig  lb*  tine  of  tha  dh*|ipmra*r«f   Wi* 

"rfi«i»m—  tfc.  —..M— -  of  onr  lii-ihip  hai    _____      .  __    _ then  any  alow    dimppmianH*   at  th*  liM  « 

baoom*  dMug^."  OBEFUL    AJTD    BGISHTIFIC    VOTES.  jantsTor  di^nMruba  asd  liildiac  np  tph 

"Notoutof  Mr,"iut(nnptedUiein*«itorwitb                                   *** Cellar  to  tet  noMeid  by  Piof.  Piehi^V  f 

-'-^- •■'-'■  <^I«itto.    '■  Et*I7  part  ii  all  right.  Katoli-Kakinc  la  Indin.-The  praipectoi  of  Mr.  to»BM«n  :  tt*  llnr  did  alangtt*  «* 

wngpoww.    Itwon^go."  m  Indiui  mitcb  factorr  hae  bami  imDWl  in  Cal-  HmbofJapitm,  and  thm*M*y  haw  b*^a*» 


i(  IiMingpowl 


ai*l  Aoyal 
praebaL 


Kateli-Kakinc  In  India.— The  pranectu  of  Mr.  CnnMOn  :  tt*  rtar  Hid 

in  Indiui  mitcb  factorr  hae  bami  i^oMl  in  Cal-  HmbofJapitm,  and  *«"»T,»' 

ratta.    The  piomaten,  who  are  aU  natnea,  hare  diwpMfaaea.    I  eonld  not  tell  n 

Daliaelad    diflment   kindi  ol    wood   niUbIa   fra  withb  taw  mtnatm.                   ,_ ..    - 

matchei  from    difierent  paite  ot  India,  and  hat*  "»-»««**»«•  «^ «P~  ""^J^^ 


What  do*i  lb*  B«°8* '      •*k*d  tba  inTeatra  Forwarded  Mmole*  ot  them  to  aipmb  in  Leaden  addrem  tb*  m**tlBg.     He  mid .             ^ 

wdhanod^autntraT^               ,  iSHUC^^sJmThan    W  toTiSS^  W'^'^^'Sff^J^^l^iS'^Sii^J^l 

'■tti*hwidi«landtwen^-«Fen."  mpoited  onTaa  it  ie  mid  Ihw  »a  be  obtained  eta  &*   Oba^whrim   ot   Perb  anJ  Bnw*.    * 

"nvo,  yon  me:    She  u  loong  ereiy  minnta.  ,^  j^^    price.    A«  iwaidi   chemieali,  loiiw  ol  fintTidtwaito  the obanTttney  <a  in.  *aamm,m 

1  cdl  It  a  caa*  of  MTTOiu  proatntian,"  explained  Oumv   neadad    will    be    Bude    from    indigenou  Mendcn.    I  fcnnd  that  the  cnpoU  of  hli  a*w  *■» 

tkainMtot  Mdly.    "I  have  known  enginm  to  do  Btataiiali,  and  it  i>  hoped  that  with  Indian  diaap  Talory  wa«  aboat  United.  The otamwr  b ffjlg » 

tbaMmatbiag.    Aleoomottniilikeatboioaghlvad  [aboarit  wiU  be  pomitdTto  maintain  a  ■neoeadS  bamiiMwithth*  dome. The  moytiinoihlipg 

heiM.    It  hai  iti  moodi.    Hwy  grt  off  Uuir  feed,  vmpetition  with  tha  imported  article.    ThewUin  eqnatnreal  ii  ootng  to  he  a  my  flna  pme*  ofaw 

nuvKeuttoMArhomalaekoteaergy.    Then  ,hiS^op«ationi  ««to  bTwrriad  on  ii  laidtobaT*  whmi   jobbed.    A«er   U"**.  ?„yB.  ,*;!!>; 

eJiMly  th*  di^lriilMtlnn  for  work  pamm  off,  and  cpadtr^r  tomiiiK  oat  per  day  7:2,000  boiee.  nuchk*  to  do  tha  obrnmng.    I;^w.l**"Sr 

•ntythmg  goa*  aD  right.    All  enpneen  under-  »J™'J'""™8        »~     "   •  ihopi  of  tha  H^  Henry,  aad  found  ttdttatlb 

SStti^"'baniged,gariDgintoa«ineredulou.  Doore-eo    In    Mean    Temperato^.  -  nat  ^5,.  j.^,,-,  aqnatowal  b  n^riy  toM*d..  j 

facmolhiioompffiS*.    'TtiinotinfieqTiento.  ^^^  "  P*?"*  *£r'''*^ '• '^.'^^''jr^  looked  liha  the  doA*  tnnnJ  of  a  gagt  il  iiw;l| 

abwA.     Now   £7^^   here-thbXtrical  l^^°%^.^-^:''^^^'^^"^'^  Th«*btobe  aphotagaiWs  olSdiw  ^rfjfc 

madiinery-iiof  a  h^  ocd«.    It IimoNlikee  po"""-  ^^""R  ^\ P*^."  T^^^JTa^^  dbawtrn     akmniaa     3    tha    fbnal    ebjertht 

SS^nbing.    Iti.»aiimiaT*..awoman.    Thii  ^P^*f"1£T  "^  ^.'^I^BSaST  The    Broth-T'fiiiy    Wd  »•  tt^tt    f* 

b  ft  terriuS  iomnCT.    Uy  ngine  ondentandi  it  '*'°''   ">•   "J™"'  •"*  Great  BnUm,  Bdgiiui,  i„ 8,^,^^ i, siort two monlhi' Bnm.  If  m,trf 

!f.*,^^rrt.J!rr]C/ .:  mJ^JL^  ..  .i..^ij..l.  Snun.  IUIt.  Aoitna.  and  Qennan*  ban  ftln  bami  "  V™™" ,j  _,_  ^  — -fc—MAJ-      Tk«te* 


Oood  Oad,  ein :  I  can't  hlu-a  her,  tor  it  ii  ooU     P"B^"  "*  ?™°^ 
j_i.. v-,j...    iiheepoke,    H?.™"."™?boe 


S.£Si.'     "*'  ~  '™'  "      ""'•"'*'    i;;;d   -'f^r  awiy^TBio  jf^aiiTwh-r. 

.■T "  »Mwl.4   Pmfwnr  Wilrfw  wiU    annual  tempoiatnie  fae  hem  going_  down  _for  *c 


'■Ton  me. 


Diooeeded   Fiotemoi  Wilder  wiU    annual tempoiatnie ^ hem  going z-jl-j- 

uwTrio^WUiiTehaVB  oTt™    »«"■  In  DenmaA,  Konrmy,^««len,  and  Bnida, 
o*^,:^SS^    WbL%^"wS;;'£^    ;ntb.othmha»d,'tb.laet'fouryeai.hanb.«. 


ETh-been'tooprotoiged.     When  joa  w'era  b«.  "",■?"»  'J^JLSTS^.T.^ltLi^ 

^'t  you  ■  lot  tie  elf  oit  die  out,'  ai  you  oallw  ^V^^l  warmer  thMi  the  amage. 

It,  when  the  iwiog  itoppad  gradually  of  ita  owi  Paper  Vrlotlwi  Holat.— Thii  derke  ooniieti  ol 

eolition.     Hare    ii    a    gradnal    eollepee.    She  i.  a  pinion  banng  Uie  nibbing  mrlaoe  formed  of  paper. 

dowl;  bat  enraly  giving  out."    He  looked  at  thi  In  making  the  dlacagreat  number  ol  tUa  ifaoeli  they  w31 

tntor  inquiiingly.  of  p^ei  are  tl^t^  compremed  togethai  by  bolti  Mona,  DefCiigia.    I  *boh»d  ^  ] 

"A  bmidiM  end  twen^,"  aniwered  the  Inloi  paming  tbrongb  ua  oentnl  oore  of  noB.   Afthoogb  the  new  great  obeamtory  in  Hen                  

narel*.    *'  II  we  had  not  gone  back,  aren  at  tbi  the  flrit  eoit  of  the  paper  anangemmt  ia  lomeirbBl  now  lonr  donee  eneted,  and  elthoagn  laa  on^rw- 

taM  lA  deCTMie  of  ipeed,  we  ihould  have  itteiuei  greater  than  that  of  cut  Iroo,  It  ie  claimed  thai  tory  oecnpiei  SOOIt.  in  emy  diraeUon,  to*  eanjp 

AgPoU."  thii  ii  more  than  ooonterbaleneed  by  the  advan-  f  rum  one  obeerratorr  ^o  another  thnnghan  1B^ 

"II  ihe  bed  itoppad,  ihe  migbt  uotbinben  tegee  eeeured.    Ai  the  friction  betwem  iron  and  groond  uohway.     ETmything  11  dMignid  fwtU 

nie  machie  '- 

TCDtor  *pok( 
orerworked 

parhapebeweerigbt.  — „ , ---.  -  -  __  -, 

"Tbb  u  a  go:    HoiF  near  oan  ire  comeir'   ei  mid,  run  tme  and  nquiie  ua  facing,  while  tbt  I-Hd.  to  a  dwrae.                                          t-ji  ^ 
eltined  Jack  Hikidy.    "iTole  wego  back  aa  far  a.,  paper  diik  iteelf  does  u^t  w«u  lo  rapidly  u  oni        ilr.  Maunder  thenmd  >  W**  °*,  ^  HT  h 

vaean.    U  wv'n  got  to  be  ituck  anywhei*  with  coiHtnct«d  9I  irOB.  Piopai  Motioni  In  the  Una  d  Sight  oi  &I  Slan, 
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ijFMf.  Tonl(FonigDAMaeL>ta),  whiohhsifaitad   Swift'*   Comet    {i 
»  COnWilutiOD  cdProt.  Yoget'i  commanlca-    G-reeuolch, 


jniet    (a    1S92)."     Bovd  ObiaTTfttoiy,  bronght  Oat  KM  long  »pi  w  IBTfi,  mJ  ly  TMtttndiiig 

--     —   „- ,  "OooBlt»tiono(73PuoininbTjapit«r,  tlM  iD«mben  of  it,  perh«p«  Kime  of  them  wonu 

unu  of  DHambw,  1891,    on  ths    apwitTognphie  189-2,  M«r  23."    Piof.  S.QkMnapp,  "Orbit  o(  the  further  asperimeDt  witb  it.    The  liinple  apparktiii 

nrthod.    Ite  eomplate  dlteiMiaii  of  rMolU  would  Doable  Star  c  Fegisi  (A.C )."    A.  Mtrth,  "  Data  wataxhibited,  uid  ita  lua  axplaliiMlliyKdia*^ 

MglnnfBUMiVWcaliofuotthaOhtamUurjr.  The  for  oompatjng  the   pamtiooa   of   the  SatelUtea  ol  onthelioud.    Mr.  Lupea  nid  there  WM  UMthor 

wer  Anpl;  gaTs  the  maui  reralte  tor  the  ilan,  Japiter,  1802."    A.  H.  W.  Downing,  "  Note  on  hdkU  qmlianoe  which  he  thought  h«4  DndMMredlgr 

kDd  nottha  datellt.    E«dt  pUte  wu  mearared  bj  DuDoiaeaa'i  '  Tablsi  Eoliptiqaai  daa  Satellite!  de  falleo  oat  ol  dm— fix.,  Hardiall'a  aoo^Tta  liwub 

E>rol.  TosalandPnrf.  Bshi«neibid«ii«od«atl<r,  and  Jajriter.'"    E.J.  Stone,  "The  Oppodlionot  Man,  orlife-oall.  ItwBam>dabrSzingaBril<*d<)l»n&r 

te  aipwate  Menlta  wore  giTan  In  the  paper.    In  1892."  call  to  a  ilip,  and  oemanting  ora  coe-half  id  thb 

1m majoritj ol  eaaeathdroaleolationB agreed.    In  „__.,   „_,__-_---_-_ . ,    ^^~^—~  oeH  •  ••mlotronlar  pieoa  ol  thin  bIbm,  and  Ibni 

iha  BH  of  two  itan,  however,  there  wu  a  diaoord-  BOTAL  HBTEOBOLOOICAL  BOCIBTT,  aculd  lie  naed  aa  an  i^d^air  trough  whM  laeHMd, 

of  Mz  mOa*  parnoond ;  bnt,  on  the  whole,  the  rpHElait  meetiDKof  thia  •odetr  for  thepMMDl  or  an  open  eall  iA«  l^g  flat 

MMct   batwMn  tba  two  obaerven  wai  tbt;  I      Haafani  waa  held  on  WednMdav  amins,  the  A  tneanlMr  thongbt  panta 


naMMct   betwean  tba  two  obaerven  wai  tbt; 

iloaa.    No  Tery  lam  nwtlODa  in  the  line  of  light 

ttd  baan  diMorerad.  QreatOeoraa-itreat,  Weatminiter ;  Dr.  0.  IlMdon  ooToed-Jn  part ;  bat  Mr.  ln|pm  Ntd  It  waa  quna 

n*  Obainan :  Ilece  ii  hardly  any  name  wbieh  W^'Hanw.  FMaldent,  In  the  ohalr.  mt  to  oImu  nndar  the  thin  ^aM  bj  a  oaaal'^halT 

■  man  freqnenttr  baud  in  eonneetlon  with  the  lirt  Tba  tofiowina  pwoa  wKa  read ;—  brnih  cc  atite  ol  Uottlng-papar. 

dftmmttuadmi  by  the  Sodetr  than  that  of  Mr.  "  Enslidi  ClutatSoKr :  1S81-1890,"  brMr.  F.C.  A  vote  of  ttanki  wat  pMMd  to  Mr.  Inmo. 

■Htt,  wfaMB  w  IM  plaand  to  na  here  to-nl^t,  B»mt£FJlM«tSoe.    Tbi»  ii  a  nVnUin..  q1  the  The  Pnddeot  nodndad  nwwb«a  thai  thli  wm 

wilwowmnTita  him  (o  make aooierMnaAinpon  lefDlti  of  Um  oUnwtalogloal  obaorationi  made  al  Uw  Uat meeting  (rfaaaaaaion,  and  he  iriAed  them 

da  wok.  the  eodetr'a  itationLaid  prfaitad  In  the  Xtltan.  all  a  plaaaant  naatlon,  with  fike  hope  that  it  wonld 

Mr.  Ibrlh ;  I  want  to  aak  tor  any  Infonnatlon  hgiegl  sieord  foe  ue  ten  vean  I881-IS90,    Tb«  t»  (pant  in  p«>T(d>BB  rnktslel  for  diaan^en  on 

of  Japiter*!  BataUitea.    Doea  inatramaoti  at  theM  itatlfmi  haia  all  ban  TOlflad,  fatnn  owadrma 

ei  Prof.  Adau!  hat  laft  any  and  are  expend  nader  dmilar  oonditiona,  the  that-  Tha  nanal  annoi 


rhethai  Prof.  Adau!  hat  laft  any    and  are  eipond ______  _™™._™_  _  —        

nbjaatF    It  ia  vrall  known  that  he    momatna  W«  mounted   In  a  8t»T«ManiaMQ,    tha  prDoaadfatga  tMuioaied. 
a  the  theory  of  Ji^tw'B  MtelUtet.    withtheitbolha' *    ~  ' ' -"■-*" 


.   i       i       .- t«lha4te.ab0Tetltegnmnd.  TbeafaWoH       A  new «»ftwr#rf Kota»  wm  aihlMtad  by  Mi.  Q. 

igthenuaaaa  adopted  by  La  are  regularly  injected  and  tha  butnuMnt!  taated  Weatem.      ___^^_^^^^_ 

baMlniMefornaariynine^  t^thea>i!UntBenetaiy.  ThaatatiananowB«Bbai                        

'ET^-.ibmj.tota^v.jj-k.aifcaX'oJ™^^^  BCIHITfflO    HEWS. 

MnkDOwladgaot  UdiMbJeet  than  paAqaany  author  haa  dlnnaad  the  ranlta  from  thma  itetlODt,                                           .  .T 

ma  aim,  bacanaatha  quaMlon  of  Jupmc*!  MttellltM  andidnnth*monthl*andT«ariTmean*of  teuDer*- 

fM  OM  irtldh  I  talMd  mymU  with  Prof.  Adami  in  tureThumldlty,  doud,  and  nJnbU.    HIa  avnl  ^pEE  planet  Han  haa  of  Ikte  aSordad  miub 

k«fnrMM*«nitiaMlhadaaiBifilegaot  haTliw  oondndonaaia;— (llWithiweottomaantmpwa-  X.     opportunity  for  idaatiflo  diaoiualim,  and 

r'^.^^'^L,?^?^.^'**'  Mtwobefm  hfi  tot^  the  eeaooaiA  ftalioni  an  w«»  inwinteiand  the  idea  being  atartad,  writan  not  partlonlar 

IM^    WhBUhaBUhb!gantofall,Ithonghtat  MollninmnHr;  whiI(tthelnIand!Utianiaraoold  m  to  faota  have  worried  to  death  the  notton  ot 

■aUBMoaemwUt^mna  of  the  work  Out  he  in  winter  and  hot  In  aummer.    (2)  At  ail  itatloni  oommunioatlng  with  the   Inhabltanti  of   tlw 

rr(W±!lrfioli!I!S^«i;iX.°lJS2A!^  tha«axlm«mt«™Mto»oc«iMlnJ^yorAug«rt,  „ddy  planrtTlir.  B.  E.  Carey,  uAmaiiou 

SiSss^pSS^ssi.sj.s^i.'^':^^  si«*^ss^i'^sj".rsr:;?-«a  ^r-S-f'^f.iL^'^b'flV^sss 

U&tt^tt  m^db^alnSt  hooon  to  mOI  ooold  SS^  andUaSatat  OeUaad  oSl.    (4)^  w  Oie  Tiiidty  of  hlU^and  at  loart  BTomtlM 

MtHV«qwrim»Ih^galnedatP(of.Adam«'idi»-  ^^^U^e^^M^wS!im^J^<i^1^  ^  d»metar,   ahonld  be  oonnd  wit^  %  nu- 

NpTan^Mof  theflirtUdnp  I  aAad  him  wm  irtate  huS  imd^t^^and  ^imOiandia-  fo">>l7  bUok  ooatinff  of  euthy  (amdoi  ooal 

italfcw  Ui  woA  oa  Jnpitw*!  MtelUtat,  wUA  I  Uot  the  laait  oloodr  hi  the  nuunec  moothi,  and  doit.    This  area  ii  to  be  dotted  orer  with  ■■■• 

mmA  WM  nearly  oompletod,  oonU  be  takw  oB  hii  the  na  aoaet  itatlou  are,  aa  a  rule,  Ima  dondy  jata  or  eleotrio  aioa,  about  G,000,000  in  nombar, 

Mada,  and  wheth«  It  wu  nearly  ready  for  the  ^^^  the  Inland  ddm.    (a)  BilnlaU  ii  mallmt  in  tba    intenae    briUianoy  of    whloh    would    bs 

mmi    He   wy   Mgariy   tami^t    down   the  April,  and,  at  a  nle,gtaatert  InNoTMiibec,  aodll  rlaible  totha  InbabitMiti  of  Man  with* mw- 

"'*™*   i  "?■'.  »*  »»^  •?»»    T^^    ^  inoroaaeeltomeaattoweit.  nifying    power    of   800    dlsmatan,   when  Oa 

MBw  tba  wluila  meabtni.    Uawnt  ontamy  2.  «  The  Mean  T«mpanlun  of  the  Air  on  Bail  earth  ia  luiBoientl*  far  away  from  ooDJnnaUaa 

5ti^  "2?  S'll^SL^?'™^^  to  ,ba  got  D,,  oi  the  T»r  at  thiBoyal  ObeemtoiT,  Oreen-  ^^  Je^^Sfi  ^nm  Ii  belowui  belt  of 

rAdbeoUauedWobaerratioMofthseolipeMof  wioh,  on  the  Avenge  of  IheFiftyToan,  18*1  to  ?iS?.w     ThiBfwwrtniiilniJ^nil^tV^ 

be  ttird  mtelUte.    tlum  I  aaked  him  if  hia  work  iggo,'-  by  Mr.  W^E,  F.B.Ail.  thaVaTuea  given  *^"'«^''    T^'J'Ti^lCS™^   3.  ™Ia! 

(■a  in  audi  a  form  that  it  oould  be  eaally  printed,  in  thii   npar  ar»  d^vad  from  eye-ohaemtion!  ^  axtingut^  Md    iUamlnated   at  »ffnlu 

Sot  only  be,  bat  Mn.  Adam*,  esprmMd^  opinion  f™,  izn\<,  1848,  ud   from   thTpbotopaidik  intarvali,  and  the  fladia.  wprodooed  wilU*  ^ 

kat  it  waa  Mt  ia  audi  a  f<»m.    The  theory  had  raoordatromlUS  to  1890.    The  mean  animal  twn-  auppOBBd,  attnot  the  attention  Of  ths  Inhabft- 

MiKwaikadoatbyPnd.  Adame;  bat  oould  hardly  paratn»ii49'fi°.    Thelowwt  wlntedt  tmnpoature,  ant)  of  Mara^klwayamppoiiag  theieaieaoma. 

Mtaandatad  by  anyone  not  aedoalntad  with  hii  St^",  oooan  on  Jan.  12:  and  the  Ugb«et  earn-  Thii  idea  la  baooming  rather  old,  and  it  doea 

Mttod.    Bnl  dnee  Ow  lameotable  event  of  hta  ^er  tempentnre,  638*,  on  July  W.    Bia  average  not  Improve  by  repetitton. 

Mr  Ch  I  ua  at  liberie  to  mention  the  name*  of  daring  wUeh  the  temperaton  ii  above  the  awage  ths  ronnda,     will   ihow  how  interMting  tDa 

koaa  who  an  exawiinlna  them.    They  an  finding  \^  log  daja,  the  interval  during  which  it  ii  below  anbject  ia  at  the  preeent  time  : — "  On  Augoat 

k^  fa  very  mush  grealeB  order  than  Mn.  Adami  the  average  being  196  daya.  Sth  Man  will  arrive  at  a  point  directly  oppoiite 

BMotad  at  ooa  tfane,  and  I  hope  that  Hr.  Marth  tha  earth,  which  it  reaaW  but  onoe  in  every 

^baaoiwandlnamoohmoceaffaotivawBylua  QiyinrilT'P      MrCRnHROPTnAT.     CT.TTfi  IB  veara,   when  the   diitanoe  will  ba  rsdnotd 

bww»Uia,orp«iajj!wa*k!;batItwiUbeo6vioui  UUJUUtll       fllll,itU»l,urJ.UAl*     bijUS.  ,,(,1,  ,fi  qoOOOO  to35  000  000  miles." 

tt  aTSoS^  SSttan  an  thing!  which  one  ia  rpHE  303rd  ordinary  nweting  of  thii  dub  wai  "°™  iii>w>^,uuu  k>  ao.uuu.wu  raiiaa. 

kHdhratHbM^tomaatlaQin  detail.    lam  Mrrv  ±     hdd  on  Fridar.    June    17,  at  20,  Hinovec-        Herr    von    HelmbolU  haa    been    elected    a 

Ktttaqnaeticm  of  Jnplter'BaateUItea,K)far  ail  gqoare,  W.,  Dr.W.H.DaUingar,F.B.9.,FneideDt,  foreign    anooiate   of    the  Paria    Aoadei^  of 

m  fi'^T".  waa  not  n  far  advanoed  aa  I  had  been  in  the  diiir.  Soienoaa  in  the  plaoe  of  the  late  Dom  radio 

dtohdlm^beaanMDt.CHIl  had  eanvenad  with  The  minute*  ot  the  preoeding  meeting  wen  read  d'Aloantara.     It  ia  not  generally  known  that 

[ML  Adam*  yaam  baton,  and  had  oondderad  that  and  Bonftneed.    Nine  new  memben  wen  elected.  ; 

nsMMof  Ihathingena^^eompletioB.  and  the  namii  of  four  OMidldatei  wen  read,  aao  , 


hot  Adam*  yaam  baton,  and  had  oonddend  that  and  Bonftrmed.    Nine  new  memben  wen  elected,  p^g^    Helmboltz  ia  hi^I  an    Englishman,  hia 

»«.^th.iwtM.„»^«».j.*t».  .„j«».. —n-  ^  «.«» -^ndldrtei  ware  read  aad  niother  baing  an  Eoglidi  lady  naturallaed  in 

SJ^'  "^t*™  Germany. 

. , wotk  upon  lor  the  laif  few  "^Sewetaty  aaid  be  dionld  like  to  direct  the        Prol.  Q.  Nioolnooi  oontributea  apapattothe 

pm.    Ha  diomd  how  eipenmenta  npoo  the  time  attention  ol  memben  to  lome  little  booki  pnbliihed  Pr<ia<dii%gi  o(  the  Naplea  Academy  of  Soienoe, 

Jiifltalliai  III  illffiaaiil  iiiaiiiiliTiiil  liliiiln  iliitii  hjM.  FaalDapont,  4,  BuedeBoulol,P*iu.   They  {„   which    be    endeavoon  to   prove  that  the 

ifce  tta   fann  of  flia  taule-^edge  on,,which  the  wenpooketBoni,  and  three  had  been  iMoedo^  anoienl  Effrpti»n8  were  a  white  race  raUtad  in 

tMWumiwfaga-    =»^^^JF5*J"^^u?  S?J?T'*i  ,}«    *^JP°"^  !i'"'^,?^^f^  prehiatorio  time*  to  a  Semitio   bianoh.    The 

MkdniadDS  a  iMunm  within  whiA  to  awing  hii  Dirtnot";  2,  "Flon  dee  Champignon!";  and  3,  ^.ir.kV'^    i,.    ..nn=.Mo»     b.    ha    tha    Itnnol 

(■Irtiiii.MWtedlmlaate  the  effeotof  Um^-  " Flon d^ lioua«a."    The  twolirtter,  he  thought  J*''*''!*",  *",  .S^^C??™^, -j!p„„i^'* 

im«ftkaair,bathe  had  oltimatdy  ■nceeeded  Iv  would  be  found  veiy  n«eful ;  th«e  waa  a  gaaerd  deecendanta  of  the  bmlden  of  the  i-yramid*. 

■M^ftta  whole  HVH*^  with  a  bell  glamand  introdootion,  aadaoomplatadiagnodiof  thegenan  Caatle  Oarden,  ■□  well  known  toimmlgranta 

MUwlki  dm  wlA  vamidi.  and  ipedea,  iUuatratad  by  »eiy  nomeioni  tiny,  but  landing  at  Sew  Toik,  is  to  be  oonverted  into 

.  .^-Tw^  ^?  ■?  .""q™*  '4f^  a«d.a.ye  of  ei^^^y  dear,  flgoret ;  tiM  pciutius.  •1^'k'™  an  aquarium  and   marine  mneeurn.    It  ia  an 

bhanmhieal^alawklakbahadbeMtanperiatead-  mod   beaohtoUy    dona.     Thme   booki   oould  be  „1J  r^^.  fnrtntu  Htknilinir  on  about  four  aora 

AMte  to^Uatn  a  new  det>mi^£mi  of  tha  obtdned  at  Mea^  Dolan'a,  Sohenquan,  and  were  "'^  ^^TJ^^  .!^  „?^tS                         ^^ 

iSirinnn   and  Bampaan  longltDdia.    He  diowed   quit*  Ineipendve,  &*e  or  dz  te^  W "'   '^^  anuthsra  uul  of  th 

itHtgnBli!  of  flia  tdignaMo  datjoni  at  WatetbiU  read.    Other  vdunui  wen  to  fallow.                          t:—^ 7ir"-i^"-i:      •          i.h-.^  »r 

BTaSata,  Md  of  tha  fraoMwhidi  an  obtained  Mr.  H.  W.  King  read  a  paper  on  "Monilera  the  Bay  of  Naw  Tork.    An  apptopriabwx  of 

k  laiiMllirM  tdMrapk  dgnala.  delldoM,"  a  cUmfaing  idant  ol  the  genu  Araoem ;  ISO.OOO  dollan  has  been  granted,  whioh  will  be 

Ike  tBUDidu  ^tta  wt*e  taken  a*  rMd :— E.  order,  Bpadidflorte ;   pomeadng  aome  paoaliarltlea  luffioient  to  Ut  up  the  plaoe  with  about  ISO 

imdwr  and  J.  ala^tlU,    "^ie   Lunar  Enlipaa,  of  ibudaie  ol  microacopioal  iatareat.    The  paper  tanke  aud  a  large  oeutraL  pool  mrronnded  by 

IMS,  May  II,  obaervid  at  Mr.  Oroadaj'a  Obaer-  wa!   illuatratad    by  wdl-ezeouted   coloured  dia<  gj^  otben.    Theae  pools  ace  for  the  large  fiah, 

iMn."    J.  H.  Foynting,   "On  a  FaiaUd-pUta  grami.  Booh  ^  ahaikj,   U\,   and  iu   the  oentre  pool 

"g'*^'**  '".■«5'**^''    ^''    ^■,1"?'^'  ■^'".  Pra^t  ,"•<!,  Mr-  ^ff*,'^?"^^^  (fiOft    in  diamatBr]    thera  will  be  a  grampus 

.A i»-.i »   -ii "■-■nnTMna  of  Ihn  r.nnM-     •••  nf  nnnaiilaTmtiiii  valuB.   uid  bad  inldentiv  bean     V""*'~     "    ""  '  "" 


laotthaL  ,  , 

Prof.   S.    Olaaeaapp,    very   earetully   worked   out ;   bot  from  the  great 

„_    )."    J.  E.  Oon,  "The    detail   in    whidi    the  intereating  poiota  hadlmeo        The  following  partionlan  ot  apparently  an 

MitafOZUO."    Oembrtdge  Obaer  vatory,  "Ob-    ozaminad,  aome  amount  of  atndy  waa  neceanry  to    old  aoqndntano?    aeems    ho  deflnita  that  one 

.1 —   J  iv.ui.   i>_i.^i...i    n . -■    I __;.-._ii — ;.  „„.  „i.i»i.  th-- -rnnM  K.  .w- ...  J.,  "  "Its  to  have  full  details,  eipBoially  about 

1    coueumption  :^"  A    Glaagow    paper 
n  engineer  rejident  there  haa,  after 

Lv     w  .      .      t    h  ™    n  -■  J — Jour  and  oiperimentation,  deviaed 

_  _  ''S?i:jV..~.™»»M,.W„l«.'.„.thoa    .n.„„,.«n.li,„..ji».  b,  ,hi.l.l»». 

In,  "Ob^mlka^  «l  C™.1  .'  181«i(5»Ul)."    ,l  oSt.mf.'i  h,»d  ill.mi«ti.n  ot  «ioMut«,  .uch    »™  .■"  "l  •'"?'   ""f^"  'f'^^^^^'iSL 

le^  OtMmta,,  QiMDWuk,  "  ObMiv.tioiu  ot    «.  loilw  uid  dutomi,  nudn  high  powwi.  Thuwia    doing  l«  work  in  the  oyiiQd*t,  \^vs.»iKW.«««ii. 


ENQLI6H  HECHANIG  AND  WOeLD  OF  BOIEHOS:    No,  UM. 


.r  1,  1892. mtQLIBH  MBOHAMIO  AND  WOHLD  0>  aOIBNOB!   Mo.  KM.  43» 

Um  (Qbjict.    I&mktiud  the  great  majoiitf  had  Immd  a  breeEa  from  the  aoath-weit  sU  day.  1401b.   ateam  preanue.      I   (till    think   la.    Th* 

m  oaniiDt  follow  him  thiougti  hia  maia  at  The  iky  wu  retaukahlf  olaar,  except  for  a  fair  qneition  ii  rimplj   one   of  power.    Power  ii  the 

,  aud  will  lequiie  him  to  irplain  Ail  ex-  cumaliu  clouds  da  ttin^  Uie  hDiinoii  heie  and  there.  lorca  which  ovgroomoiraaiituioe,  and.ia  nuamied 

DO.  Cambridge,  June  27.  F.  K.  by    its    proportioo   to  the  wotk  to  be  done — tha 

mtun  to  eu;;gett  the  folloving  method  of  isaiataiice   to   be   oreroame.      You  moit  ioereaae 

itratLoK    how    thi.    apparent    ineffuluity  SHIPTIMO  OP  ATIBOBAL  STBBAKBBa.  "I»ti™   pow" .either   ^  augmaDtiDg  the  Initul 

:~If  the  aim's  motion  ware  .-jiiaW*  and  in  '■""■^""' "^  ■^""v""" '»*"■•■"■■"■••''■  force,  or  b» diminlihing  the raaiatanoe.    The  fonaor 

ine  ot  the  muLuoctial,  there  wonld  be  no       [33712.]— I  HOST  apologiae  to  Mr.  A.  A.  BiiH  lor  u  effected  by  enlarging  either  the  steam  prMnue  or 

in  of  time  and  no  variation  in  the  length  of  my  remark  that  my    obaerTalJan  of    tha   double  the  piston  area  on  which  it  operates,  or  both.    Tha 

y«.    The  equation  of  time  depends  npon  two  shifting  o(  tha  aurora  ot   May  18  rendered  mad-  utter  by  redueing  piiton  speed,  bj  drlring  witli 

;  tha  obliquity  ot  the  Kdiptic  and  the  allip-  minbla  hia  suggeetiont  (letter  33G16)  that   after  coDpling-rods,  by  onag  a  luge  driving- wheel,  br 

3f  the  earth's  orbit.  For  limplidt; 'a  sake  we  midnight  the  direction  of  the  aurora  was  ratersed.  lemeningbaoh-preisiire,  or  otherwise.  TheeemeOoA 

iminate  the  obliquity  factor,  and  coosider  the  I  now  bus,  after  his  vary  clear  explanation  m  yonr  Mr.  Worsdell  has  employed  ia  his  luw  oomponnd 

reTolTing  in  the  plans  of  its  equator— i.f.,  last,  that  ha  is  quite  likely  to  be  correct,  and  I  vaa  >'  singles,"  and  it  is  lor  thii  raoaon  I  am  no^  tnr- 

eqninoctial  it  wiU  be  always  varying  in  its  alti»ether  wrong  iu   contradictinE  him.     With  re-  priud  that  they  are  lepotied  ei  attaining  a  hjuher 

y,  being  inversely  proportional  to  variation  gard  to  the  rate  of  shifting,  I  did  not  notice  any-  speed  than  the  G.N.  sugles,  which  hitherto  have 

radius  vector.     Now,  considering  the  bud  thing  like  the  speed  be  did  (60°  in  ten  minntes),  I  carried  oS  the  palm  for  maximom  vdooity  on  the 

e  this  motion  instead  ot  the  earth,  he  will  Iw  laiia  it  roughly  about  halt  as  much.    I  did  not  4fL   Siin.   gauge.    Qive   tha   Q.N.  engine   20iii. 

^g  about  his  mean  position,  the  amount  he  notice  that  the  rays  moved  quicker  one  way  than  oylinder  instead  ot  ISin.,  lUOlb.  of  steaminsteed  ot 

ither  sids  of  it  beiug  the  cqnalion  of  tiiat.  another.  UOlb.,  and  a  21iD.  steoke  ftbot  radudng  piAw- 

conceive  a  fictitious  sun  to  move  with  the       He  menhons  various  indiotions  of  the  advent  of  ineed  and  friction)  inetead  of  SSin.,  and  luve  no 

'elocity  ot  the  teal  Bun,  it  will  help  to  illus-  on  aurora.     It  may  iutareit  him  to  hear  what  Mr.  doubt  eqOBlly  high  speed-veloei  would  be  atteln- 

:he  matter.    We  wiU  call  it  HeUoa.    Now,  J.  Band  Capron  says  about  this  ("  Astronomy  for  ^ble.    Weight -hMlinK  it  «  difleient  mfttlar,  and 

ie  equation  of  time  is  nil,  the  lottor  and  the  Amateurs").    He  writes  as  toUows :"  Phosphor  -  (on  the  eoc^ted  rule  tbat  wb»t  yon  gain  III  power 

e  and  come  to  the  meridian  together;  the  eeceutly  and  electrically  the  clouds  not  nnfrequently  by  leverage  yon  lose  in  time,  end,  tlHcakn,  in 

tit  before  and  after  noon  is  then  of  equal  torscsst  an  aurora,"    I  have  noticed  the  peculiar  speed)  VuKr^ainc  the  leverage  thTM^lou^Ki- 

m,  but  when  the  son  advances  eeat  ot  Helios  smoky  bank  of  cloud,  aa  he  has  done,  before  an  l£g  the  stroke^  and  diuinlahing  drlfing-lriMN  dla- 

lea  to  the  meridian  T/Irr  the  latter,  which  is  aurora.  meter  or  coupling  the  wheel*,  an  cagtne'i  eapaot^ 

I  on  the  meridian  at  mean  noon.    We  wiU       Dewabury.  B.  BeKlnald  Blakeler.  in  this  direction  can  be  almost  indefinitely  enhMiMd. 

a  the  aunhaa  advanced  3deg.  eaat— or  12min.  BntfrnestMneqieedaaqniok-aatii^inuialiaollTe- 

o.     When  Helios  comes  to   the   meridian  _„_,„„„„,,.    ,„_„....«•»««  f oree  is  naeential.  andtomln  this  we  mnatealarge 

he  will  have  described  hall  his  diurnal  are,  OOMPOUND    BBFLBOTOBa  tba  piston  areas  and  steam  pressurae  while  kesvfnff 

1  sun  lees  then  holt  by  5dM. ;  so  he  must  go       [33713.1— The  experiment  ot  candle  and  minors,  down  friction  and  all  internal  retiatanoee.  InecMsaa 

b  the  remainder,  viz,,  half  plus  3deg.,  alter  mentioned  by  "  A.  S.  L.,"  wonld   eeem   to  show  initial  force  may  be  uUUaed  En  obtaining  impnred 

has  traositad  the  meridian— that  w,  after  whwe  the  difficulty  is,  to  my  mind,  in  this  way:-  ——J  "- ■'"  .*"— ;~~  ..i~-~.>^  i^.j.  ^i^wrfs. 
loon.    This  being  the  case  when  the  snn  is      The  imege  ot  cudle  would  be  funned  becans 

his  mean  place,  or  after  the  dock,  the  after-  fiie  two  mirron  acted  alike,  and  the  nys  wonld  be 

are  longer  than  the  forenoons  by  (irie*  thf  retatned  In  a  aimilar  mannei  to  that  in  whidi  they 

-  -•■  •■"■f,  and  when  he  is  woel,  Or  batore  werereoeived  by  first  mirror.    Now,  in  Uie  aon- 


the  forenoons  have  the  advantage.  posed  Qregorian,  the  small  paiabolio  miiror  wonl(_ 

itding  to  the  above  statement,  the  sun  riaos  ratom  the  parallel  rayi  (torn  each  point  of  distant 

ta  later  ever;  day  till  the  equatioi  object   along   fixed  axes,   all  of  which,  I  think, 

1  a  maximum ;  but,  as  a  matter  c  would  be  eooentrioal  to  the  eye-laDS,  and  I  ooonot  ,„„.■,    o™..-  ii-a—u  »  /ij.™   ii-mn,  u  - 

rt  rise  later  in  the  morning,  but  earl  at  preeent  see  how  a  tne  image  oonli  U  formed.  ,A^^1}H:^'?'^  ^  ^fSf'll.^'*'"-  ^"2, 1?* 

naa)  by  a  small  amount  every  day,                       ^  far  at  objecU  of  inai^edable  size  are  con-  ""wght  flt  to  dru  Dr.  AUtoeon'a  ooovicbon  by  the 

ranee  of  the  sun  towards  the  nott  oemed,  such  as  a  itar,  iXvt  think  it  hat  over  General  Medical  Ooundl  before  Uie  puWic,  and  to 

.  flrattwo  or  three  weeks  after  thi  beenriolvedintoaDyiiingbBllheneate.tapproach  *'T^"i'»?^r'?"!"^  "P"? '^v f?''""*^  K? 

:tle  mora  than  neutralise  the  effet  to  a  mere  point  ot  light.                        A,  OiOA.  eaoAuet  of  Uiat  body,  it  is  but  right  to  Biy  Oat  in 

mcreaaing  velocity  eottwarOs,  i.e.,  i                                       ^^             the  course  the  ooanal  took  thej  were  only  carrying 

IT?-  -..r_.-  out  thoae  disciplinary  powers  with  whidi  they  are 

SIIiTEBIHG    SPBOiriiA.  inveatad  by  law,  and  whioh  they  exaniae  much 

(33714  ]-i.  I  h.,.  t.  ^  a..«i,  to  ^„ .  ss"S"sJaS!°;a2rbS£;  f-'-s^ 


gmnal 


rs.TS  M,T.  5i,s;i-,;';'f,-?i°s,r, 


3  be  the 


which  is  said  to  "  answi 


CnuT.Sr„S^^«S.  powersi^^i^uiK^thamfortheiontetvattonof 
3^bi^U"^^™tri^  fca  honour  of  the  ii&.r'.prof.sdon.  Tearti«o 
r  ^S'l ;«  «^^^-    if  C   I  Poiirted  out  to  Dr.  A.  that  ta  pubjithing  artlSt 


»™    In  ujj  I  pointed  out  to  Dr.  A.  that  ta  pnbliihing  aitlcGi 

..        -    _■  I^P'2'?  ivTi?j"  "^"S  eane^iiar  is  to  be  boiled  in  tartiio  add.    This,  it  on  prol«*dODal  tubjeots  in  Oe  lay  Frees  with  hie 

theumverae.    lobject  to  that  "dogmatic  "  ^^7^V«™™_i  thr-.,,I.rr,«j^»r!!iU,^J^r  name,  addre*.  and qualiflostioni appended,  he  wai 

«  «.  frequently  adopt*!  by  those  who  only  rJT"  W^«  "^  ^I^X«Z^^X^Km  mf^i^iR"?  of  the  Uwt  oftheprXlon.'it  btlng 

,  on  inklingof  what  they  prof  eae  to  have  «i  ^.v.A!^!'  « I.'tw  SJX™,^^S^h'^^^  onlyi»aierf<am  of  adrertiAig,  and  I  gaTTthS 

nowWiT  For  instanci,^' that  the  univece  ^^'^  S^"^^  I^ '?^,„™  „^ 't.XK  reiion  then  why  advertiiing  wouH  not  be  ^Bfated. 

ly  gowSnedby  exaflnTw,"  aud  there  con  ^^tlt™  n-^f'^G^  hni  m^uT^^n^^  M""^    «•   ^    "«"*  aw*  corretpondent  ot    the 

ucSption"  hie  "-a  question  postulating  ^VtoZj^h™   t]^^    Or   BiSaC^T^OH^  "  E.  M."  shoulTget  in&  troublTl  do  »t  think 

tact"^  that  which  thora  is  no  "pcilbility«  tf.L^^L^SS'„rj;2'.(?t;  S^^-'^i™^  "  Heratio"  ot  any  otherfriendotDr.  A.  he.res*)n 

ot.    What  U  called  "law"  in  tfieTo-cafled  ^"  *^T^,^°  ""fjf  "^J^J^'' *"  "^^^J^^^  to  complain  of  theSery  mild  eotion  taken  in  hit  ewe 

>t  the  universe  ia  nothing  but  agenera1,im-  w^hh?  5^S  ie&l^  «S  JM^hT^  by  the  Wic»l  council  after  repeated  warniias. 

;  deduction  from  the  observed  sequences  ot  ^V  -.'^'i,,?   , >;;^„AP^%^°?„,  *AJX'  Doot«l&d. 

.1.  ..Vn.....,.n.     I-  ....)i.u  .......  ^..^_i  .11  Which  IS  tight  r    I  nnderstanil  chemical  lonnnJiB,  .— m... 

wphraome.^    »o,unl«Maa^poa^^  and     shoufd     be     thankful     it     one    of     your       [This  letter  begs  the  whole  question  at  isme, 

S^,  he  co^di^t^ylr^tHisuSah;  oc^rmondent.     would     give     the     formuli^    in  which  i,  now  being  tonght  out  in  the  L*w  Conrtt. 

..  ^,    ..  I.— . ..- ...  .*»..4j«.    T  :u. ,.  *—■*  J  all    the     vanoua     reoctiona     that     take    place.  — tiQ.j 

K^'Ge^y  ?LSLg^me  du^g  tbeS  Oi^;^^,  ^^  ,™uired  weight  ot.ilverreq^te  . 

i^.;;i?^iX*ss^^ofss^Jl^S'  rthT^."rim«ri*  fT^'^thTehliSr^s;  =«^"^.  *- 

™^™^2.w^iJ,  A^?^n«^^"  ""i^  f"™^""'  ^i"lf  k"""™;  *>"»  '1""  -"^Pe«       [33717.1-1  AM  ot  opinion  that  a  time  is  ruidlr 

jT,.  .«„  I  _^r^™^<r  £™.  ■  ""^J-  given  sfter  the  lastdon  ot  a  cookery-book,  one  can  coming  when  the  filthy  poUntion  of  human  blood 

••  'wf.  (^™^,7.  r,»  Pn»i?.t  3i™.t=  »™  o-Jj  l™^  0°  the  process  as  bewildering,  and  the  with  Qie  abscew  matter  ot    vaecinstlon  wfll   be 

,  rf,.n>^IfS^^^.  '    I  h™  ^aH  ^  reailting  aolution  as  a  wonderful  broth.    What  one  absolutely  forbidden  by  Uw,  and  that  bnmani^ 

^^™^tSJ^tanln^iJSdSrS«  wants  tS  know  i.  tha  chemical  oonititution  of  every  will    reoSU    against    aiy    such    insane    idea   al 

nl^T:^.^i^^'J^^t    .,  S  l»dy  produced  in  each  and  every  reaction.    M?.  vaednaling    or    inoculating  healthy  baUea  with 

tulX^ral^tKJ^^J^t'i^™,!^!  HolL«'aremarksonthissubjectintheMarchi.,ue  any  diseasSof  any  kind.    ifr.  P.  Dafeisaysheisof 

-toav^i^^ffr.^  ^^(Th^  ot    ""«  J'""-'"  0'    B.A.A.    are  most  inteteatinB.  a  intrair opinioi,  and  that  inocuUtlon 'for  other 

>w  to  avoid  ite  effects.  F.  W.  H.  u,o„gh   he   puta   us  no  nearer  the  desired  go2.  Ejmotio  diaeasos  vrill  be  instituted  also.    Whatdoee 

lanppoBBthatheheaprc-Krftbat  thefiJmsaidtobe  ho  mean  P    Scarlet  ferer,  typhut  fever,  are  tjrpee  ot 

TK    STRBAMRB8    SlfRN     AITTRB  deposited  at  Id.  pet  square  toot  is   lih-er.    Even  zymotic  diseeees.    Now  Just  suppose  whm  a  baby 

'*    ^'^^"SKS.KT  AFTEB  guJZsitig  the  secrS  of  this  be  never  divulged,  yet  I  was  bom  it  it  were  to  l4  T.co^ltted  the  first  sli 

wA^suA.  ^j^jj  ^^^^  abandon  my  Arm  conviction  that  even  monUii  with  oow-poi,  for  that  is  what  it  ia,  to  pre- 


in g  (Sunday,  Jono  2G)  with  our  present  methods,   when  ooce  every   ra-  vent  it  having  small-pox,  the  second  six  moutht 

iked  a  curious  phenomenon.    At  S.b2,  about  action  is  laTd  bare,  the  silveiing  ot  the  mirror  ought  with  a  mild  attack  of  scarlst-fevsr  germs  to  prersot 

ules  after  sunset,  I  saw  long  pink  streamers  to  be,  and  can  be  petfotmed  with  absolute  certainty  it  having  scarlet  tever,  with  typhus  matter  to  ptf 

to  honzon  just  wbera  the  sun  had  aet.    The  and  sacoeea.     What  is  wanted  i^  concise  intorma-  Tent  it  having  typhus  ;— but  we  need  not  go  any 

anoereeembledahuge  pink  fan.    I  counted  tion  on /liiraf^.ry,  as  dibtinct  from  AifcAfn  lines.  further,  tor  the  child  would  be  dead.    Mr.  F.DavU 

u  streamen— there  were  othara,  but  so  uude-  O.  S.  thanks  Mr.  Qerard  Smith  for  lupporting  his  argu- 

!iat  they  could  not  be  counted.    Some  were  ment  Uiroughout,  and  I  wish  to  thank  both  Blr. 

■  and  sharply  defined,   while  others  were  r  nnniirnt<rrrv    iinaaTnTT  rvTwa  Davis  and  Mr.  Gerard  Smith— the  latter  for  inp- 

about  five  timea  the  apparent  diameter  of  LOUOlttOIIVlS    f  USHittUiiliJSa.  porting  my  argnmont  thronghont,  and  the  foimm 

Mn.    The  aouthem    raya    were    numerous,        [337lo.]— Me.  C.  S.  Sii^etton,  commenting  on  gentleman  tor  doing  the  some  thing  by  hia  want  of 

-,  and  well -defined  ;  those  in  the  centre  and  my  last  letter  to  you,  states  that  I  have  shown  no  logic    It  is  eleir  that  we  both  i^  us  look  at  Mr. 

la  the  south  were  very  much  broader  and  reason  why  Mr.  WoiideH's  new  "singls"  oomponnd  Uerard  Smith's  reasoning  from  our  own  point  of 

1.    Some  oould  be  traced  about  three-parta  engines  should  obtain  a  higher  apeed  than  the  G.N.  view,  end  although  optii^y  we  con  nettfaer  of  ne 

way  from  the  horizon  to  Saturn,     The  blue  enginea.     I  think  I  did  show  a  reason— increased  aea  the  some  rainbow,  yet  there  the  rainbow  Is, 

lid  at  first  be  seen  between  them.  power.       Power    is    the    force    which  overcomes  neverthelas,  although  I  think  Mr.  Davis  oolout- 

li.  Im.  they  appeared  mora  ahnrply  defined  resistance.     That  resistance  may  be  a  heavy   load,  blind  to  the  truth.    I  reciprocate  heartily  hia  good 

rbea  fint  seen ;  at  Oh.  om.  they  Iwgui  to  or  it  may  be  the  obstacles  which  gravity,  biction,  wishes,  and  will  greet   him  with   a  hearty  and 

U9h.Sn.  tliey  could  be  traced  only  for  a  bock- pressure,    air-presanre,    ^c,   oppose    to  the  friendly  shake  of  hands  it  we  should  erer  meet,  and 

listanca;  at  9h.  Tim.  they  bad  nearly  dis-  attamment  ot  extreme  speed.    Assummg  that  the  doubt  not   our    conversation  would  be    mutually 

ed ;  at  ftti.  lOm-  only  the  l»ae  could  he  seen  ;  load  to  be  hauled  remains  the  same,   I  contended  edifying,  and  I  tail  to  aee  why  he  need  retira  from 

9h.  I4ni.  the  phenomenon  hod  entirely  dis-  that  an  engine  bsving  2<)ia.  cylinder,  24in.  stroke,  the  oontroveriy.  Possibly  su^  an  occasion  might 
ed,  having  lasted  in  all  ahont  22  minutes,  and  2001b.  steam  pressute  wou]d  attaio  s  higher  be  the  means  of  lumgurating  en  "Ekciuks. 
' — m  thermometer  read  7!!'^',  and  there  apeedthian  one  with  19in.  cylinder,  2Sin,  stroke,  aud  Mxcnunoa'  Sdentiflc  and.  ^o^aK^M,  <:\-i^V  ^■^ 
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to  lifoid  u 


dt  a  anbject  it  will  ^mm  hi  all 
Bnt  tq^medical  heretics  who  think 
1  BUT*  we  will  ftll  unite 


In  onrtiuoki  and  good  wiahea  — . 

Editor  of  the  BaaubS  MaoHAina. 

UofoitaiutelT,  it  ii  nich  mi  IndsliMte  lalijeat  to 
taMt  of ,  that  It  ta  difficDlt  to  DM  words  when  wtitins 
npoo    It    which    win    properly,    deomtlj,    and 


the  oonnnon-aeDse  view  of  the  pliysioloeical  snd 
mrgioal  worki  that  I  hare  atadied,  and  even  in  ench 
■n  old  book  as  Cooper*!  yon  can  find  cbm*  in  point. 
I  do  not  think  that  I  have  replied  to  the  qnestiona 
with  Tiigiie  genenliHee  ;  at  any  rate,  I  reply  to  them 
in  the  only  way  that  mj  knowledge  and  eiperienoe 
noder  me  capable,  and  wish  to  he  as  candid  as  I  can. 
"  Uioobe  "  aaki  for  prool  and  names  of  the  taao- 
teiia  that  have  no  life  of  their  own.  The  names  he 
oan  find  In  the  Uioroeraphioal  Diotiiniary.  Ha  can 
alMflodtheminur  pond  water  wlthan  8th,  12th, 
I  or  25th  inch  ob|eM-gIa«L  Baapeding  the  repro- 
I   dnotion  of  baotacu,  on  an^ne  say  they  moltlply 


mj»  thm  ««•  two  lonnM  of  odTa  lymph . .     . 

eaw-poz(  in  KaifywhlohKnatertaare  has  bean  taken   by  Mif-dirlBion,  by  oopnlatMn,  t 

tD(Anu)wte(thM  ia,  to  tiJte  ont^ortoespel)  the   has  anyone  aotnally  foond  thalri 

iMDMaa  of  bone-BMM."    Hm  yvj  woidf,  I 

nhnit,  show  that  In  the  flnt  plaoe  It  Is  derived 

tean  M(M>gr*BM,  beoMiM  then  would  be  no 

•HuteUnK  nqniiM  U  lm*»-ar«aia  were  not  In  It. 

~  IB  lo  pofaite.    Can   ib.  O.  ~      ' 


lyone  say  they 
Mn,  like  flies,  oi 


)«ipal}the  has  anyone  aotnaify  fcmtd  tbalr  spores  f  Iknowof 
r  woidf,  I  DOanthori^whosUteaanythinBol  theUnd.  They 
;  Is  derived   mum  out  of  diseued,   MmentiDg,   or    daoaying 


hiHiiinei  deny  that  hone's  Kreaee  is  not  oaed  In  the 
flntfMtMiM;andlf  not^  whatiaF  It  ispnniahable 
Iff  law  to  nse  lymph  obtauiad  from  amall-poz  matter, 
nletn,  or  ahsoasB  lestas  In  the  epldomu  of  ■  oalf, 

1^  a  SniaVa^ta^nof  the  Ml  meaning  of 
twm  "  ptmalne,'^  «ed  In  flie  mmb  fai  wU^he 


or  TMetal 
.    way  as  maraots  ont  of 


ntly 
lUle 


1  Ihrt  a  Ii  not  poMldle  to  dimat 

tedU  of  Om  original  Uqnid  in  wUeb  they  an 
fonnd,  and  that  thm  an  rimply  and  aoMy  as  Ur. 
Hwltli  Mid,  the  nWTwr*  of  dlMua,  noOiog  dse. 

AMbongh  I  have  imaged  orac  Mmething  Uke  BOO 
hooka  Ihu  eomnlsed  my  late  fatfacr'a  ubran,  I 
kkTanMer  nad  Jomer:  bnt  I  biow  enongh  of  the 
BMttei  to  know  lUa,  that  It  was  t  party  paHtital 
JIght  that  TOted  £fiO,000  for  the  alitged  enraUn 
MOBM  of  TaodnaHon.  Dr.  Smyd  reoalTad  only 
MJmh*  Us  dtottmtT  of  the  only  nal  means  of 
jsrlhH  rid  ol  Bontaglas  and  the  bonov  ol  baiiig 
ondaokad  by  PaiU^mt,  as  It  did  not  pnmiie  to 
b«  K>  haaitty  InonllTe  m  the  madleal  qnaoks  of 
thoea  dm.  Dr.  Smyth's  dlsaoraty  was  that  the 
yvgcm  of  nifade  add  eonldba  osad  with  ttwgnateat 
■aoosH  aa  a  CnndgalioOa  at  onoo  oheding  flnaU-poz 
and  fatphna  fnwteAinly  aattins  mmmsm  olllie 
add  !■  &•  patlaA's  <£inibae.  n*  mow  la 
oUafaadtj  daecnipodng  nltn  brhMtedtniphDiie 
add.    OUorideirfllna&aqiiBUyTalaabla. 

ipon  that  favaat 
i  to  tba  homan 
Dtta  of  aaSBiidsL 

, __ le  the  body  (ud 

Old  of  thafr  alamaBi  wbaa  out  of  tha  body)  by 
anaaatro  naa  of  Taga*abla  food  and  aonr.  After  i 
all)  riaa  la  only  »  lalatho  matter,  and  Intaattnal  ] 
waaaamnbaMgardedaa  large  baotada.  EToiy- 
ttbi  mtUa  Wa,  by  a  myt&rinia  law,  Urea  by 
imbg  on  aemetUng  elae.  Em  tha  babe  pcaya 
uonnamalliarbytha  milk  wUoh  she  prorldes  for 
n  to  do  ao,  and  tlw  fnll  grown  nun— 


leeaa.  I  reoentl] 
.._  ..  boot  on  the  mioroeoDpe  oat  oltbe  pnl' 
library  hen,  In  whidt  It  was  atated  "that  It  i 
Tolgai  enoz  to  aappoaa  that  there  Is  mlarosoi}pioal 
life  to  be  found  In eraiy  drop  of  water,"  andlnold 
It  la  eqaaUy  an  mor  to  soppoea  thatlo  the  eoontry 
there  la  no  air  without  baetaria.    No  donbt  in 

faatnring  iron,  Ac.,  usbiota,  any  nnmbei  oan  be 
oaagbt.  Wbaro  I  U*o  fai  Kortbanpton,  thoogh  a 
bn^eaa  dbMot,  ta  on  Ugh  gionnd.  Lately  I  have 
not  been  able  to  catdi,  Skj  or  night,  the  alightast 
ilgn  of  bauitaia  with  glycerine  aUdaa  pat  oatdoe 


thlnn   In  the   atmonhere   that    kM>ksd 'like 'the 

K'Mlahad  Infloenn  hadlli,  I  also  fonnd  tham  In 
aoA-water  tob,  evidently  washed  down  fiom 
Sieroof  of  the  bonae,  as  there  was  a  lid  on  the  tab, 
aDdlemntted  thawatwawi^to  prevent  ray  family 
nring  It,  bnt  I  was  never  able  to  aetect  any  of  Oiani 
fai  the  aatteUon  of  my  chest  and  throat  when  I  had 
flta  InflaaMa.  There  la  no  life  to  be  diaoovered  In 
the  water  of  the  Northampton  Water  Works,  and 
only  very  minute  fiagmenta  of  what  is  manifestly 
of  vagatable  origin,  and  tbaas  can  ven  rarely  be 
fonnd.  Otoonnaa  IZthor  2fith  objeottveahowaa 
larger ontline :  bntalltiiingaoonaldered,!  think  with 
Oarpentar,  that  nothing  la  gained  by  an  inaieaae  of 
power  ba^oad  an  Btb. 
Northampton* 


TBVB  HUB. 

371S.]— Mb.  Taoiua  VtXKaxa,  apparently 
Id  give  £10  for  a  dsoent  Tsgnlator.  Ayaarago 
w  a  TBiy  tair  one  tor  aalo  In  Clerkaaiwell  fir 

Hyaalf  I  *ae  no  reason  why  a  good  move- 

maot  ahoold  not  be  sold  for  20a.    6<*ne  devar 


Ha  eaaoot  Sva  Uke  woodoooka  open  anetlon ; 

Bnt^  Hka  tte  ahark  and  tiger,  moat  have  pMry, 
'"■       -  ■'-  -  'aal  oonatniotlai 


I  am  very  mnoh  inteiaated  In  olocki,  and  I  am 


Da^oyanmlMobes.andyoadaafaoyllfelt 

Oan  I  ez^aln  the  tMt  that  milk  from  a  oow  with  , 
tnbacdewlUasnsetDbanle  hi  Ooaa  who  drinklta 
mllkr  Of  eonras,  U  yon  drink  or  eat  Infsotlon  yon 
willhavaltlnsimMlorm  at  oHiw.  Ton  wlUalao 
have  U  If  yoB  panoton  aanu  tA  It  faito  yoor  fluh 
vriOi  a  lanoet,  nnlaaa  natam  la  strong  enongh  to 
ttrow  It  OBt  It  maaoa  of  a  fester  or  ■bsoeas.  I  fail 
to  aaa  iriiat  reason  than  woold  be  in  vacanatina 
jcmaaU  bom  a  oow'a  tabenmlooi  odder  to  prevent 
powMy  bartj^  at  a   fatnre  date  tnberole  of  the 

I  am  willing  to  anawer  the  qoeation  respeotlDg 
9«m-«aUa,  or  apermatosoa.  it  Is  a  principle  in 
■urgMJ  Otat  was  wail  known  ao  late,  or  aadj,  as 
Dr.  Hnntar'B  time,  "That  wban  an  irritating 
mattar  of  any  kind  is  upUed  to  a  seoettog  nirfaoe, 
it  towaaaaa  that  aeonUon  and  obanges  It  from  lu 
tMhiral  atala  to  aome  other.  It  wfU  aluwe  mnens 
to  pas."  "  lUaneoesDs"  la  a  mloroaooptosl  Inseot 
tanai  "Goncailai"  Is  a  augleal  one,  and  Is  a 
fcafnaa  diaahaige  of  dlaaasad  Mjiialn ,  ao  micro- 
eocd  BODordceB  la  aim^y  diseased  saanioale,  the 
baaUby  qtarmatoaoa  havfiig  bean  broken  np,  bnt 
fluli  loinaiplo  of  life  ia  tbace,  althoogh  In  a  vlcioaa 
aondtiinai  la  there  a  amgeon  or  diMtna  anywhwe 
lAa  wonld  not  ezpeet  anmatbing  Uke  venereal, 
■nhfittlc^  01  aarofnhnu  Irltla  or  ophthalmy  to 
fiJtowtheupUoationof  avan  haatthy  aandnaleto 
a*  aya  P  Bear  aod  Searpa  atata  that  "  Xlw  arolU 
oaUoa  of  Infaetiov*  mattar  la  eapabla  of  psodndng 
aeoto  ophlhabnla  in  it*  moat  diatiuuUva  foam— the 
•Tetall  gBMialfy  bnrata."  Aigament  and  prutioe, 
•van  soneon  bows,  are  oftan  paradoxical  in  • 
raaalta.  Cat  a  health*  ptteoa  gat  healthy  apam- 
~" — r  nnnatoBM  In  his  eyea,  aod  in  a  very 
Jmahe  will  be  M  the  Ktrgeon'a  haoda,  beoanae 
r  oat  of  plaea  ta  always  dirt,  and  dirt  ter- 
lawta,  famaotation  fareeda  miooaeoploal  life,  and 


uieanjinaaa  la  next  to  godlineaa,    groovM. 
K  have  health  withoot  it    Hut  Is   honi*  ox 


diameter,  joined  by  maUng  a  neat 

at  each  end  with  a  hook  this  ahape  cj, 

\  thin  piano  wire.    I  have  a  laUie  ova> 

head  band  like  thia,  which  waa  made  and  glTan  me 

by  "  A.  3.  H."  which  will  tcanamit  a  ersaf  deal  o( 

power  itinnlng  in  vary  narrow  and  deep  biaaa  V- 

Hm  cloak  to  go  eight  daya,  and  ahow  the 

the  rim  of  OM  {3  the  wlieda  (Fig.  A). 


wheel  gearing   into  a  lantan  jnni 
Be  the  nuunte  hand,  pointing  tha  mh 


be  the  aimplest  to  omstmot,  the  p&i  fa 
stop  which  wonld  be  passed  by  a  vaiy  lig 
■pnng  as  the  pendulom  movM  one  way, 
to  be  moved  aa  the  pendnlom  trtnmed, 
pin  fall  on  a  small  tnangnlar  piece  of  t 
which  wonld  Bive  inqialae  diraet  to  the  { 
Impolse  woaU,  of  oontse,  be  giwi  o 
other  aeoood.  NoMOond-haiid,  bat  then 
back  of  the  vcape-wheel,  and  the  seooada 
othar  aeoond)  matkad  eai  the  front,  and 
that  eonld  be  moved  ao  aa  to  sat  the  do> 
withont  toaohlng  the  movaanant. 

I  think  of  aoapaoding  the  pendnlom  • 
heavy  eaating  Uke  B,  and  Mtmg  It  ewla 
of  the  movement  (it  need  only  ptojeet  al 
Little  would  be  loat  in  rigidly,  and  thar* 
many  advantage*  in  havfaig  tha  a*o»ai 
panonlnm  whme  they  cMUd  be  eaai^ 
ngnlated,  deuied,  and  saan. 

I  have  made  aevanl  very  aaUahctory 
Vienna  regolaton  Iv  geUiag  Un.  oa) 
fnunaa  with  a  vaiy  thin  gold  bead  nad 
ri^t  meaaoraaunta  2R.  jb.  by  Sm.,  an; 


with  a  new  EogUab  dial  and  dirin  Eoglfak 
SDOba  can,  stained  a  little  daA,  Ibay  1 
aoongh,  and  went  waU  anoagb,  to  hang  la 
or  room.  It  the  box  behind  the  frame  is 
deal.  It  ahonld  be  atalned  outride,  and  aaa 
Inside  with  dark  bniwn  p^ac.  Spot 

XYXOSZTB. 
[33Tl9.]-lBaain  yonr  laaoaof  the  IDU 
a  atatamant  by  a  cotnapoadent  to  tha  ri 
gnnootlon  ia  tha  baala  of  Xjloolta. 

In  jnatice  to  the  British  Xylonite  ( 
Umitsd,  who  an  tha  only  nannfaotnia 
material  so  named,  I  beg  yon  wIU  allovB 
that  gnn-ootton  is  not  an  bnedlant  of  Xy 

Pauws  yonr  corraapoawant  will 
has  read  uat  anything  made  from 
maanfactnred  "  Is  asptoslve.    As  raganis  i 
this  atatemantis  false. 

Ohaa.  P.  Marriai 

Dlraotor  and  Saaretaiy  of  lb 

Zylonito  Company,  Uai 

"A  SASH    TO    THB    POIA 

L33720.3-D. 
mean  to  say  th 
rateot7,2Wm 


Xyk 


Is,  a  seooDd'a  Jonmey  as  the  "Ai-ropola 
thia  lepreaita  a  dip  of  thonght  s: 
aUp  of  the  pan  Is  ahown  br  the  oonta 
•-- ""  ofa  sr— '  "--  ■■— 


iiepreaita  a  dip  o 
otthepanlsBhowa    , 

jtlon  of  a  aeoond  ...  the  Ser^ 

uoniaing  flunghta."  "  So  at  the  last  i 
tUM,  the  invanloc  became  ,  ...  tha  preat 
J  write  in  no  nnaympathetio  or  eariHi 
bat  merely  to  prevent  the  pomibte  rapetiti 
slip.  Aaropc 

BIBB  UreUBAHOB. 
[33721.]— You  aanttive,  by  ana  latter  oi 
give  a  quite  oppoaite  maanmg  to  my  n 
"  A.  E.  B.,"  p.  409.  I  said  he  might  i 
A.D.  1900  still  a  foe  landownera  in  Briti 
have  to-day.  I  did  not  ai^  oa  ftia.  W 
"Land  M-w— ""—*'—■    Sode^''   do  iw 


B.  U  da 

SBATITY  BaOAPBMBMTS 
[33722.]— I  UTS  tollowad  with  unch 
the  corrsapondsnoa  tn  vonr  nolnmna  t 
gravity  aaoapementa.  Itay  not  the  rea 
Sockmaken  so  ssUom  make  than  ba  di 
fact  ateted  at  page  127  of  the  seventh  e 
Lord  Oiimthorpe's  book-that  th^  are  m 
hfcW  the  prioe  of  the  old-fashioned  be 
escapemant  rsgolatcn  "t  I  have  alwayi 
atood  one  of  the  merits  of  a  gravity  eacu 
be  that  a  nraeh  laa*  highlr  BnldiaiT  tnd 
oaed,  and  this  wonld  alao  not  aalt  ttaviawi 
maken  who  like  high  llnidi  and  diam  aoe 
Bnt  I  fed  DOnvtoaed  that  ttaan  wonH  ba  i 
oloob  with  a  wwiffhij.*"JJ**J  taata,  huI 
saaa  in  da  Aeap^merloBD  ti»ia|dBeaai,  bnt 
well-oompeauated  paaidnhim  and  a  gravis 
msnt;  and  aneh  ■  dock,  oonld,  I  imagiDa, 
sod  sold  at  a  good  profit  for  ■  wy  few 
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OHABaBS   FOB  ADYEBTISINO. 

ti 

Of 


TUrtjWordi 

Bveiy  Addit'oa  il  Kixbt  Wordt 


Vroat  Pun  AdTertiMmcaU  Five  ShilUmfi  for  tiM  flrtt  40  wordii 
afterward*  M.  per  Ua«.  ParairrBph  AdrertiMmeata  One  ShilUag  per 
Ubc.  No  Froat  Page  or  Parairraph  Advertieemeat  Inserted  for  uae 
tt«a  Fire  ShilUage.  Beduced  icrme  for  eerieeof  more  ihaa  lix 
iaitrUoai  may  be  aeeertaiaed  oa  appliCAtloa  to  the  Publisher. 

▲DTBRTUBICBXTS  ia  SXCHANGB  COLUMN—for 


Twenty- Conr  Words 

For  every  sncceedlnx  Eiffht  Words 


s.  d . 
0   9 
0    8 


▲DYBHTISEMENTS  ia  the  SIXPEKNT  8AXB  COLUMM . 


Sizteea  Words  ..       .. 

For  every  sacceediag  Eight  Words 


s. 
0 
0 


d. 

s 


*.*  It  mast  be  borne  la  mind  that  no  Dieplayed  AdTertlaemeats  eaa 
appear  in  the  *'  Sixpenny  Sale  Column."  All  AdTertieements  must 
be  prepaid  ;  no  redaction  is  made  on  repeated  insertions,  and  in  cases 
where  the  amount  eent  exceeds  Onn  ShiUinK,  the  Publisher  would  be 
Kratefol  if  a  P.O.O.  could  be  sent,  and  not  stamps.  Stamps,  however 
(preferably  halfoenny  stamps),  may  be  sent  where  it  Is  Inconveaieat 
to  obtaia  P.O.O.'s. 

The  address  is  iacladed'as  part  of  t^s  AdTertisemeat,  aad  charged 
for. 

AdvertisemeBtB  mutt  reach  the  Office  by  1  p.m.  oa  WedaMdny  to 
iBSure  insertioa  ia  the  followtar  Friday's  aumber. 


TIBXS   OF   SUBSCSIPTIOlf. 

PATABLB    IN    ADYANCB. 

•e.  6d.  for  Six  Months  aad  lis.  for  TwrWe  Months,  poet  free  to  any 
part  of  the  United  Kingdom.  For  the  United  States,  13s.,  or  Sdol. 
zSc.gold J  to  France  or  Beljcinm,  I3s.,  or  16f.  60c.;  to  India  ISs. ; 
to  l^w  Sealaad,  the  Cape,  the  West  Indies,  Canada,  Nova  Scotia, 
Natal,  or  any  of  the  Atutraliaa  Colonies,  18e. 

The  remittkoce  should  be  mvie  by  Post  Ol^ce  Order.  Back  aum- 
borscaaalso  be  seat  out  by  the  ordiaary  aewspaper  poet  at  the 
rats  ofM.  oaeh. 

Meesrs.  JaicBS  W.  Qum  aad  Co.,  of  934.  Chestaui-street,  Phila- 
delphia, are  authorised  to  receive  subscriptions  for  the  Unitsid  States 
for  the  BNOLISH  MECHANIC,  at  the  rate  of  Sdols.  2Sc.  gold,  or 
Thirteen  Shillings  per  annum,  post  free.  The  copies  will  be  forwarded 
direct  by  mail  from  the  publishinc  office  in  London.  All  subscrlp- 
Uoas  will  commence  with  the  aumber  first  issued  after  the  receipt  of 
the  subscrhvtion.  If  back  numbers  are  required  to  complete  volumee, 
fher  must  be  paid  for  at  the  rate  of  Sd.  each  copy,  to  cover  extra 
poeta^e. 

Vols.  XXIY.,  XXX.,  XXXIl.,  XXXYI^  XXXIX^  XL.,  XLII., 
XLIIU  xLlY.,  XLV,  XLVI..  XLVllI.,  XLIX.,  L.,  LI., 
Lll.,  and  LIII.,  bound  in  cloth,  7s.  each.    Post  free,  7s.  9d. 

All  the  other  bound  volumes  are  out  of  print.  Subscribers  would 
do  well  to  order  volumee  as  soon  as  possible  after  the  conclusion  of 
each  half-yearly  volume  in  February  and  August,  as  only  a  limitod 
aumber  are  bonad  up,  and  these  soon  run  out  of  print.  M oet  of  our 
back  numbers  can  be  had  singly,  price  2d.  eacli,  through  auT  book- 
eeller  or  newsagent,  or  2td.  each,  post  free  from  the  office  (except 
index  numbers,  which  are  9d.  each,  or  poet  free,  S^d.) 

ladesee  to  Yol.  XLIX^  and  to  subsequent  rolt.,  S4.  each,  or  pott 
free  8|d.    Caeea  for  binding  Is.  td.  each. 


HOnCI   TO   STTBSCBIBIIBS. 

Snbscrlben  receiving  their  copies  direct  from  the  Office  are 
requested  to  observe  that  the  last  number  of  the  term  for  which  their 
'«uWrlption  is  paid  will  be  forwarded  to  them  ia  a  Pimk  Wrapper, 
as  an  Intimation  that  a  fresh  remittance  is  necessary  if  it  is  'dosired 
to  continue  the  subscription. 


** BOUGH   ON  BATS"  ia  sold  aU  around  the 

world  :  is  used  by  all  civilised  nations  on  the  globe.  For  deetroying 
Rats,  Mice,  Beetles,  Cockroachee,  Insects,  Bugs.  &c.,  it  is  the  most 
exteasively  adrertieed,  the  widest  known,  aad  has  the  largest  sale, 
aad  gives  the  best  satisfkctioa  of  any  article  of  its  kind  oa  earth. 
7}  aad  Is.  boxss,  at  Chemists. 
**  Bough  oa  Coras  "  gives  iastaat  rolief.    8d.  at  Chendats.— [^o^^* 


omt  szoHAHOB  ooimn. 


Tks  ihwrgg  f»r  BuK«mg$  NoUcu  it  24,  fir  iK$nr»t 
24  wmU^  tmd  ^.fir  §9$ry  tuMHding  8  wrrdt. 


Stampfl  wanted,  any  sort  if  out  of  date,  bj  eolleetor 

^ho  will  give  good  exchange.  Dnplieatos  for  exchaage.— 12S,  Colt- 
«uui-otreet,  HuU. 

Photoffraphio     Apparatus,     complete     aete, 

cameras,  leaees,  or  sundries  takea  ia  exchaage  for  aew.  Bead  poei- 
«ard  for  sccoad-haad  bargains  list,  free.— YaTaas,  It,  Market- 
•tiott,  Leeds. 

Bleotrioal  Kaohlne.  'Winter's,  Ifiin.  plate  and  two 

foar-piat  Leydea  Jars.  Wanted,  (-plate  Camera,  staad,  &c.— Milmi, 
as,  Danford-road,  HoUoway. 

*«BiiellA  Xeohanio,"  Vol.  XXXHL  to  LIL, 

complete.  Esehaage  Opera  Olaases.  or  offers.— A.  K.  Buxr,  1, 
RMd's-terraec,  Buaham,  Gt.  Yarmouth. 

WoiUnf   model    Ghts    Bnglne.     water-iaeketed 

cyliador,  warraatad  to  rua  400  rov.  a  miaute.  Photo.  8d.  Model  Hot 
Air  Bagiao  (Seal's).  Pulvormaeher's  Chaia  Battery  (aew),  aasall 
DrilUaff    Maflhiae^   *c ,  *c.     OArs-  —  Kimo,  50,    lavieta-road. 


Iiathe  Orank,  4fL  tfn.  by  liin.,  doable  tbrow, 

balaaee  wheal  aad  treadle^  eonaidate,  siut  wood  tamer.— Belew. 

QoaatttF  of  Bleetrlo  Wire,  Indleator  OoUi,  snYvr, 

aad  Lover  Watch.  Waatod  ia  exehaago,  model  obcUm.  paralUl  lioea, 
or  scrap  melaL— B.  Qaoaoi,  U,  Radboaraa-stiooVUMby. 

Halle's  Xedioal  Ooil,parfeot:  also  steam  wbiatle, 

\tm.i  Sia.  natie  cattiag  naachiae,  need  ouy  fow  times.    Bxehaage 
•nlmt  £6  8o.— HaussHiw,  Bolton,  Bradford. 

Splendid    new  Saglish  SilYcr  Lerer.  ehionometer 

telaace,  capped  aad  ieweU«d,  made  by  Bdwards,  Loadoa  aad  Coreatry. 
Bxehaage  ralue  £6  lOi.- H  iLXsaaw,  Boltoa-rood,  Bradfiord. 


Ptlmtliir  Ptmm  (irca),  type,  aeecesQrieSi  Belii 

BIlMgraphic  apparatus,  qaaatity  of  msdical  c^ls,  aatatle  aad  two 
Uaeasaa^e  galvaaomolers ;  workug  aMdel  of  sua,  wooa.  aad  earth ; 
plMto  aeta,  aUeroeeope ;  kaee    doak,  mahogaay.  aiae  dru' 


pBMo  aeia,  aueroeeope ;  kaee  doak,  mahogaaT.  aiae  drawara  aad 
liope ;  «U*w  Bafllsh  lorw'  watch.  OArs.  Owner  goiag  abroad. 
Tfpo  wrttsT  aadhot  air  oagiaa  waatod.^  Myrtlt-road,  HlghfleU, 


Brass  finisher's  Lathe,  SiaJ  oentre,  Yalae  70s.,  or 

exchange  good  fly  press.— Borkitt,  8a,  Luit-street,  Boro. 

wm  exchange  mj  Ollnoher  Pneamatio  Safety, 

new  last  year,  rather  heavy,  bu^  strong  roai«t<>r.  for  a  light  racing 
roadster,  clinch'r  preferred,  wiU  pay  any  difference  in  cash.— St, 
Herbert-road,  Plumstead,  Kent. 

PneumBtlo  Indicator  Bellows,  rabber  pressels 

and  air  balls.  Trouvt  jralvanometer,  eight- volt  lampe.  Bxenange. — 
M.,  36,  Martln'e-road,  Shortlands,  Kent. 

Model  Beam  Bnarine  on  iron  stand,  without  boiler. 

1-I6in.  bore,  27invstroke,  flywheel  Sjin.  diam.  Will  exchange  for  50 
or  A2in.  bicTcle,  ball  baarings,  value  25*.— Edw.  Jam,  46,  Mont- 
street,  Northampton.   ' 


Wanted,      genfs      watch.     Exchange      Eleotro- 

X4a}(BTic  Mackime,  Electric  Qas  Lighter,  ftc,  or  exchange  these 
for  anything  asefUl.— E.  QooDXXAa,  Radnor  Park,  Dalmuir,  ulasgow. 

Wanted,  small  Foot  Lathe,  with  slide  rest  preferred. 

Bxchange  Voltmeter,  Ammeter,  Watchmaker's  Tools  (all  new),  about 
£6  valve.— A'iKiw,  14,  St.  Panrs-road,  Southsea. 

Wanted,  a  pair  of  La  Bell  (No.  8)  Air  Guns,  in  good 

condition.  Exchange  Elbcteical  Goods.— Elliott,  8,  Price-street, 
Newport,  Mon. 

Oiroular  Saw,  treadle,  heavy  wheel,  ivood  frame, 

with  6ia.  saw.  Small  lathe-head  with  chucks.— J.  Rsas,  44,  Dudley- 
road,  Birmingham. 

Five  quart  size  I<eolanche  Oells,  suitable  for  bells, 

ftc. ;  onv  incandescent  lamp,  lOj.p.  Offers.— W.  H.  T.,  18,  Stonfield- 
street,  Cambridge-road,  Leeds. 

Good  Guitar  wanted.    Will  exchange  new  Patented 

Novelty  in  music  fittings —Katmbr,  IG,  Uacie-grove,   Manchester. 

Steam  Ijaiinoh,  80  by  7  beam,  cabins,  &o.  Power- 
ful machinery,  spleadid  condition,  £M.  Accept  good  rowing  boat  as 
part  exchange. — Tohlbe  Wilkinsom,  Gargrave,  Yorkshire. 

Dvnaxno  Oaroasea,  tunnel  bored,   8^/isin.    dia., 

6lin.  lonr,  fields  wired  with  12lb.  No.  \b,  weight  about  Icwt.  Offers. 
Edwin  IIod&sox,  Engineer,  Cleckheaton. 

Uotorf  Manchester  true,  well  finished,  will   drive 

licht  sewing  machine,  value  £^ lOs.  Exchangs  for  ftimiture  or  any- 
thing useful.— H.,  16,  .«l;rUe-Btreet,  Hoxton. 

Wimthurst  Vaohine  Wanted,  20in.  plates  and  frictional 

apparatus  M-i<<t  be  good  make.  Exchange. — Pnaox.  Cooxa,  Orore 
Chambers,  Elm-grove,  Southtea. 

Pitman's  two-guinea  Violin  in  case,  good  Viola  in 

case,  French  E-ilat  bass  Saxophone  ia  case,  lO-keyed  Oboe  (Boosey's) 
no  case.  Exchange  for  i-plate  Camera,  stand  and  slides,  or  photo- 
graphic offers.— H.  Lascbllbs,  7,  Percy-circus,  W.C. 

"EnffllslL  KechanioB,"  odd   numbers  and  vol. 

from  Vol.XVl.  to  Vol.  L.,  any  number  eent;  two  vols,  of  <*  Work," 
No.  I.  and  II.; "Electricity  in  tlie  Service  of  Man,"  complete.  Offers 
in  exchange  models.— J.  S-kmoms,  17,  Union-street,  Beading. 

Large  compound  Slide-rest  and  hand-power  Routing 

and  Slotting  machine  for  Bench.  Exchange  for  Screw  Press  or  offers. 
— G.,  25,  Cross-street,  Reading. 

Pho  toffraphy.— Lancaster's  |-plate  Instanto  camera 

lens,  tbu't  stand,  3  slides,  Sergeant'e  shutter,  solid  leatlaer  case,  &c. 
Good  con  I.  icn.  What  offers  in  exchange  ?—T.  N.,  19U^  Clowes  street, 
West  (jurtua,  Manchester. 

Treadl)  Lathe,  on  sewing-machine  stand,  head- 
stocks,  2\in.  centre,  %tt.  6in.  planed  iron  bed,  hand-rest.  Wanted 
Electiical  gOvxib.— 11,  Hyndbuin-road,  Accrington. 

Piles,  slightly  defective,  all  sises  and  shapes.    Offers 

in  exrhang''  re-^nested  for  'iS  to  1121b.  — E.  Dalbt,  Oxford-road, 
Sheffield. 

High-class  working  mold  Beam  Enffine,  oomplete, 

the  best  of  materials  and  workmanshin,  S^in.  oore  cylinder,  Sin. 
sUoke,  cost  £80.    Exchange  to  value  £10. 

Powerful  model  Screw  Steamer,  built  by  ship  builder 

for  exhibition,  6ft.  long,  cost  £25.    Exchange  to  value  £6. 
Valuable  Set  of  Patterns  and  Core  Boxes  for  lin. 

scale  M.  8.  L.  R.  Bogie  Exprees  LomoUve  Model  Engine  and  Tender, 
with  drawings,  worth  £20.  Exciiange  to  value  £8  loe.— Leeds-terrace, 
379,  St.  PhilTp's-rjad,  Sheflleld . 

Bound  "  Illnatrated  Isondon  News  "  (good  con- 
dition) ISao,  1864.  1S59,  1S60,  1S70,  1871,  1872,  and  1873.  Woai  offers  ? 
— Bbmi AU)  Gabbm,  1,  Elmtroe-terrace,  Cockermoath. 

French  Iiandscape  Lens,  Siin.  diam«,  9in.  focus. 

Wliat  offers?— BxnifABD  Oabbx,  Cockermouth. 

Alexandre  Harmonium^  8   stops,    walnut  ease, 

splendid  instrument,  also  good  Violoncello,  ftve-speed  Latlie  Wheel, 
Z7in.  diameter.  Exchange  lathe,  forge,  or  Un^.— Gaxmox,  Chelmsford. 

Wanted,  16in  Sorew  Propeller  in  exchange  for  Saloon 

Pistol.— A.XTaon  Halls,  Cobholm,  Ot.  Yarmouth. 

Will  exchange,  with  cash,  large  Harmonium  for 

two-manual  chamber  pipe  oripm.  Must  be  under  9(t.  high.— W.  B. 
FaiasT,  Ha'rold,  Bedwrd. 

Typewriter  (Hall),  nearly  new.  thorough  good  in- 
strument. What  offers?— BLKTEiciair,  SS,  CunuBing-street,  Penton- 
Tille-road. 


BEADT   SKOETLY, 
HUTDBOMBLT  BOUND  VBi  OLOTV, 


YOLe   Lxn. 


BUILDING     NEWS, 

PBIOI  TWBLYl  BHILLINCHB. 
Oita  si  «■••  of  say  BooIbnIUk,  M  only  B  llMilia  Mmbif 


THB    glXPEJBY .  SAUt    COL 

AdnrtiummU  our*  imtrUd  in  tkit  uhmt 
rats  of  6d,  fir  th4  flrtt  16  wordt^  0md^d.J 
momding  8  wordt. 


Hfw  Olvslniaa  Prfoe  lislof  Somwil 

Nim  for  Model  Work,  dnwa  to  aetaalataa,  Mat  •■ 
-Moaau  Coxnr,  Ui,  Klrkgata,  ~ 


Bol 


Xillar>B  Bleotrio  Depot,  14,  : 

Chester.— Best  of  trerythiaff  oImMmL   Lufcs 
Catalogues  Sd. 


atock.   It 


Wheel-ovttliur  and  Diwidiny  to  ll  te 

t  la  braaa  waXj^r-Cu 


•etor. 


Bdiadn-B«rart.  Hi 


Tarn  o*  Shaater  HonMU—liae,  aiaaiai 

oualities— rasor,  knife.  Joiner's— Is.  Sd.,  Is.  Sd.,  aad  Ss.,  ac< 
else,  post  ttM.    Try  theeo  faoaous  hoaes.— Tax  o*  Sa^wraa 
Oalmore,  Stair,  JLyrBhire. 

Kioa  (Talc)  for  all  purpoeei.— F.  Wiogixbai 
10,  Tower  Hill,  and  102,  Miaories,  London. 

Brass  Name  Plate,  9  by  4|iii.,  engcaTsd 

Any  sise  to  order .—OU.UM'  BxoUATiMa  Wouks,  Boadiag. 

Brass  Window  Plate  Kanofaotore: 

shaps  or  style  encruTed,  complete.    Lowest  prices.— Gu 
•EATWa  Wobks,  Beading. 

Stenoil  Plates  for  seek,  box,  andtidcsto 

BruslMs  and  inks.— Gilxbs'  BuonarMa  Woau,  Reading. 


Telescopes,  Befleotors  and  Befraetors,  i 

for  sale.  Takes  instruments  of  clients  whan  exchanging.- 
Widford. 

**  Heat,**  by  Humphreys.    Heat  is  simply  i 

flow.  It  TOlatixes  oxygen  and  nitrogen,  forming  air.  Peat 
Cambria-street,  King's-road,  Pnlham,  8.W. 

Kenyon's  Patent  Valve  Pipe,  drysmoUai 

free.  Is.  6d.— 8.  ELbmtok,  Nether  Hall-road,  Doncaater. 

Kaoldles.I<lmited,Sole  Mannfaetorenof  1 

Patent  Spring  PuUeys,  80^000  in  uss.— Berks  Iron  Werks^  Bi 

Manchester  Electrical  8tores.—BnTi 

Co.,   17,  Newton-street.    Bells,  Calla,  Wlreo,   Pttttaga. 
cheapest. 

I«anncli  Engines  and  Boilers,  bnmins 

leum  fuel.  Propellers,  Stern  Tnbes,  Thruats,  aad  Con 
GnBBM  and  Bouldino. 

Injectors  and  Inspirators,    new  aad, 

hand.— GuBBN  and  Bouldixo,  21,  Featherstonc-street,  C 
London. 

BrassfLnisliinff,   Turning,  Ornamental   ^ 

Iron  Work,  Polisiiing,  Lacquerinit,  ftc.  Model  work  ei 
special  designs:  also  experimental  work.  Materials  fsr 
ribbon  ironwork  kept  by— Waltbu  Ajidbbab  aad  Co.,  43 
Belgrare-street,  Belgravia,  London. 

Dr.  NeweU's  Bemediea.  —  Tested  by  1 

1,  Chest  and  throat ;  2, 
■At  Lbwis's  aad  dealers. 


practice.    1,  Chest  aad  throat ;  2,  Blood;    8,  Debility ;   4, 
health.- i    " 


Anderson's  Patent  Bxpandinff  Cent 

cut  to  doubls  their  sise— <-16in.,  ls.-$d. ;    9-16u.,  Ss.;  : 
All  Tool  Dealers,  or  8,  Poulton-road,  Seacombe. 

Write  for  King-,  Ntendliam.  and  Oo.'s  ( 

new  Illustbatbd  Catalog  ub,  &d.    Acknowledged  to  be  inr 
amateurs.    See  front  page. 

"The  Wimsbnrat  Kachlne,'*by  W.  F 

ham,  givee  theory  of  action  and  many  experimeata.    Post  b 
Kino,  Mbmdhaji,  and  Co. 

Telepliones  and  parts  of  same,  and  GarboK 

mitters.— Kisio,  Mbbdkajc,  and  Co.,  Bristol  (see  front  page] 

Silent  Qas-enffines  or  Castings.    A  ebeap 

eize  for  amateurs.— Do  win,  Hajiot8U>b,  Newton  Heath,  Ms 

Fretwork  and'  Oaryinff.— Oatalogaa  of  i 

and  matariala  with  1,000  iUnatratioas,  M.-Haaaaa  Baos.,  i 
BepoQSse,  leather,  pfetore  framing,  and  Iw 

work.    liist  of  tools  aad  materials  f^oe.- RxaaBa  Baoa.  8e 

Olasiers'  I>iamoiids.~Idurgeat  aftodk  ia  Id 

select  firom,  Se.  Sd.  upwards.    Postage  extra.— Below. 

Diamond  Points  for    all   kinds  of  m 

writlBC»  raliag,  and  scratehiac,  firam  Sa.  M.— Balov. 

Diamond  Tvminir    Tools    for  tndag 

whaeli  aad  inmiag  hard  ateel,  fte.,  from  Sa.— Balow. 

Diamond  Drills   fkom  la.   M. :  diill-ib 

pMtage,  Is.  Sd.  i  bob  driU-stock  aad  postaga.  Si.  10|4.— BaU 

Diamond  Ibr  Lanidarioi 

ehlaa  riTstsra.— WooM  aad  Tonsa^urT, 
wall,  Loadoa. 

Latlie  Chuck,  self-centring,  grips  |  witet 

weighs  14oi.,  flaishsd  bright ;  ao  rubbiah. 

XarweUons  Production  for  Xoaey. 

moaialserom  engineers  aad  aumeroas  buyars.   4a.  Id.  p 
Bauoaax  aad  Co.,  Charlbary. 

Oramme  Msiss  Dynamo,  46t.  46*.,  and  two 

carboa  Brush  Arc  Lamps,  complete,  £S3  lot.— Baveaaa,  C 

ChawanisedBarb  Wire,  iWyarda  es.   i 

of  galTsaiasd   goods,  cistaras,  Ac— H.  Joans  aad  Co., 
atreet,  & 

Old  Army  Doctor's  Salwe.— ▲  box  lot 

poatfkoa.   Cai«  old  aeros,  bod  iMa,  oM  wo«- '-     -^»— 
BooTK  aad  Onimiaw,  Cheadsta,  BUekbara. 

Speolal  Prices.— AUovrpdoes  are  now  iM 

groaOy  ndieod.   Let  us  kaow  your  raqairamoata. 

Virsin  Oork.  SBlb.,  4m.i  Painte  tram  Id. 

TaraiahoofrMBSs.;  Poliahes,  «a. ;  BUiaa,  S«.iollaa. 

Spirits  of  Petroleum-earaeore  ftebaldi 

piat  froa.<-W.  Jovna  aad  Co.,  Tiadaet-otraol,  B. 

Daaosr'i  Kiorophotos.    List  500  aad 

U.  td -Ol  Onam-alrtot,  MoM-sUo,  ^ 


r  8,  1893.  EKQIJSH  UBOHANIO  AND  WORLD  07  SODENCB:    Ho.  1424. 


LT^-Vtt.  14H. 


E,T  8,  1898. 


XNOIJSH  HSOHAinO  AND  WOKLD  OT  BCHByOB!    No.  1424. 


I.  If  not,  they  must  be  undamped  and 
1  loand  until  thej-  do.  Ttie  lamp 
1  then  be  carefully  looked  over  to  see 
ara  no  loose  connectiona,  &c.,  and  the 
replaced. 

st  mEtnutaotarers  send  a.  directton  c&rd 
theii  lamps,  and  these  directions  should 
refnily  studied,  and  the  maiii  points  of 
mp  noted.  The  positdve  and  negative 
oua  ot  the  lamps  are  nsually  maiked  ; 
not,  it  soon  beoomes  evident  when  the 
ia  lighted  whether  it  is  huming  right 
■„  For  inatanoe,  if  the  rays  are  pro- 
1  Upwards,  the  lamp  is  burning  Uie 
;  waj  about,  and  t)u  leads  moat  be 
:edoTer. 

'  outdoor  work,  arc  lamps  are  eup- 
1  either  on  brackets  or  poles,  but 
ra  arc  generallj  slung  from  girders  or 
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thin  tend  thsre  is  notting  apeeial 

BBiid  in  lespeot  to  the  fosula  of  cho  Crataceon^ 
Bjatem,  other  thui  what  has  alread;  b«en  said 
in  connection  with  the  Jniaesio. 

(:?]  FalaaiotaHy.—Iaihia  Bjstema  great  many 
plant-remainfl  of  higher  types  than  those  thus 
far  enooonterad  appear.  At  the  same  time,  a 
good  many  ot  the  older  and  Bimplei  forms  are 


d 


0 


still  present.  The  lowest  plant-remains  ate 
those  of  tlie  Diatomaoeaj.  These  are  CrTpto- 
gamie  plants  belonging  to  the  division  of  AigsB, 
or  lowly  water-plaata.  The  diatoms  are  plants 
each  consisting  only  of  a  single  oell,  whose 
onter  coat,  however,  ia  for  the  most  part  ol 
dint  or  silex,  Thej  are  mat  with  sometimes  as 
single  forms,  often  in  coherent  miuses,  in  sea- 
water.  They  take  their  name  from  the  readiness 
with  n-hicb  the  maraes  of  them  can  be  cnt  or 
broken  thioagb.    I'aTffkmi   (diatemno),    I  cat 


portant  vegetable  remains  are  those  of  plants 
belonglngto  the  higher  division  oC  Phsenogams. 
Of  these,  soma— sDoh  as  the  Screwpine  (Pan- 
3anns) — belong  to  the  class  Monoootjledones. 
The  stndent,  of  oonrse,  in  reading  of  these  fossil 
plant'remaias,  has  before  him  tha  table  of 
Vegetabilia  given  in  Chapter  X7IIL  Others, 
again,  belong  to  the  higher  class,  Dicotyledones ; 
some  to  its  lower  division  of  QymnoBperms, 
others  to  ita  higher  division  ot  Angiosperms. 
Thns  there  are  plenty  ot  remains  of  tha 
Conifers,  especially  in  the  formn  Arancaria, 
already  mentioned,  and  the  Weilingtonia  or 
Seqnoia,  one  of  whose  forms  is  familiar  to 
visitors  to  the  Crystal  Palace  in  the  immense 
tiee-tnmk  known  as  the  Wellingtonia  gigantea. 
The  allied  order  of  Cycads  is  also  well  repre- 
sented in  the  Cretaoeons  system.  Bnt  far  more 
important  in  an  avolntionary  sense  than  these 
is  the  appearance  in  this  system  of  the  flist 
progenitors  of  the  higher  division  of  the  Dioo* 
tjledones,  the  Angiosperms.  Of  these,  wehave 
remains  of  planta  oE  the  same  genas,  and  even 
the  same  speoies,  as  oar  bog-myrtles,  alders, 
poplars  and  willows,  beeches,  oaks,  and  fig- 
treea ;  also  of  the  Anstralian  and  Cape  order  ot 
plants  known  as  the  Protesces,  shrnbs  or  small 
trees  with  evergreen  leaves,  and  very  beantital 
or  very  strangely-shaped  flowers.  Still  higher 
in  the  scale  of  Vegetabilia  than  the  trees  jnet 
mantioDod  are  the  maples,  magnolias,  and 
planes,  all  of  which  are  met  with  in  the  rooks 
of  the  Cretaceons  eyetem. 

(3)  Falae!iKlogg.-'Tb»  lowest  class  of  the 
animal  kingdom  met  with  in  the  Cretaceooa 
system  is  that  of  the  Flethospongis.  This  is 
represented  by  the  Sint  spioales  or  needles  that 
goto  strengthen  the  leathery  snhetanoe  ot  the 
skeleton  ot  the  sponge.  In  the  ordinary  sponge 
of  oommerce  these  flint  spioales  have  been  re- 
moved, althongh  oocnsionally  the  remnant  of 


e  may  be  lett  behind  with  i 
Lts  to  the  oaer.    When  the  sp 
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through.  In  fact,  they  arepopolatly  known  as 
brittle- worts.  In  Fig,  261  the  sillcions  oell- 
wall  or  fmstnle,  as  it  is  taohnioally  called,  of 
a  diatom  is  shown.  The  fine  markings  upon 
these  microscopio  stractnrea  are  made  nss  ot 
by  microsoopists  to  test  the  power  and  etSoienoy 
of  their  instruments.  Other  Cryptogaraio  forms 
are  those  ot  the  Facoids,  already  mentioned, 


■  <d  the  loot  by  some  suitable  form  of 
isg  gov*  Thia  gGsx  usually  conaiBtB  ot 
taogomatit  of  oorda  and  puUeys,  with  a 
■r-vsuht  to  balance  the  lam^,  suffi- 
hagS  ot  oonduotirw  lead  being  left 
l^uonto  allov  the  lamp  being  raised 
lowocl  fcKT  a^uatment  or  trinLnung. 
tn  Aaw*  a  fom  of  wioaght-iron  lamp 
It  mitahito  for  fixing  an  arc  lamp  over 
pdwror  wimdow,  or  anv  other  place 
k  Iha  Ump  ia  required  close  to  the 
bg;  Tb»  oondooting  wires  to  the  lamp 
19  flutnig^  the  tube  of  the  bracket,  thus 
I  nnj  with  the  unsightly  appearanoe 
tnal  wirea.  Fig.  Id8  ehowe  a  cast- 
■mp-port  for  aamorting  arc  lamps  for 
S|g  ^uda  and  similar  places.   Ihewirea 

—  — "-  " 1  to  the  lamp,  which 

",   Ha   post    by  the 


tha  allies  of  onr  common  seaweeds  or  Fncas  ; 

the  Zoaterites,  an  ally  of  the  Zoatera  ;  the 
Eqnisetnm  or  Horse-Tail,  Fig.  207,  Chapter 
XXVII. ;  and  the  ferns  Sphenopteris  and  Ale- 
tbopteris.  Fig.  UZ,  Chapter  XXV.,  already  met 
with,  and  the  Aipleniam,  one  ot  oar  oommon 
ferns  of  to-day. 
Bat  as  I  luve  wid,   by  far  tha  most  Im- 


distribnted  through  that  skeleton  coon  tless 
email  fragments  ot  flint,  often  in  the  form  of 
needlee  or  spie^es.  A  great  part  of  the  flints 
met  with  in  the  npper  part  of  the  ohalkii  made 
np  of  the  aUioioas  remains  of  the  Diatomacce 
mentioned  above,  or  of  the  sponges.  Three  of 
the  bast  known  forma  of  this  last  groap  ate 
Spongia,  the  ordinary  sponge  ot  to-day ; 
Siphonia,  Fig.  262,  and  Tentriotilites  (mr(H- 
auba,  a  little  bladder),  Fig.  263. 

The  immense  masses  of  ohalk,  on  the  other 
hand,  are  mostly  made  np  of  the  calcateona 
shells  of  Rhizopods  belonging  to  the  order 
Foraminitera  ( hole- beating,  beoanse  of  the  per- 
forations in  their  shell-walls).  In  Fig.  264  is 
shown,  magnified,  a  portion  of  ohalk  snch  aa 
might  be  taken  from  any  of  the  oliSs  on  the 
south  ooast  ot  England.  It  will  be  seen  that 
t.tiia  consists  of  the  remains  of  maltitndes  of 
minate  shells.  In  Fig.  2r>5  is  shown,  also 
magnifled,  a  portion  of  the  oozt  dredged  np 
from  the  sea>bottom  of  tha  Atlantio  of  to-day. 
This  also  is  neo  to  consist  ot  numbers  of  shells, 
not  so  finely  broken  up  aa  those  et  tha  ohalk, 
Theaa  sheila  of  the  Atlantic  ooza  are,  as  the 
living  oreatnres  that  inhabited  them  die  in  the 
waters  above,  constantly  raining  down  throngh 
tiie  depths  ot  the  ocean  to  its  bed.  From  this 
and  kindred  facta  we  may  fairly  assume  that 
themaates  of  chalk  belonging  to  the  Cretaoeons 

riem  have  in  past  ages  been  formed  oat  of 
Bhella  ot  Foraminitera,  which  Inhabited 
the  waters  of  seas  that  stood  in  Oretaceoas 
tJmea  where  now  there  is  land.  In  Fig.  266  ia 
shown  a  diagrammatic  representation  ot  the 
many-chambered  shell  of  one  of  the  most 
freqnenl  forms  of  Foraminifera,  both  in  the 
Atlantic  oose  of  tordaj  and  in  the  Cretaceous 
rooks  of  the  past.  Ite  name,  Qlobigerina,  ex> 
plains  itself,  sseing  that  each  a«iiiA-D9^  tf  """ 
•bell  ia  rowA^A.  t~    -^-'—  -■" *     ^ 
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-tike  uiimKli,  or  bj  members  ol  the  ntzt 
«ptiliB,  now  to  b«  considered, 
lie  great  oImb  ttll  tlLaordeneziBting  kt 
seent  daj  nre  repreBented,  and  bo  are 
tioot  orders  mentioiiMl  in  the  preceding 
re.    or  these  lest— i.e.,  of  the  extinot 


—we  have  again  representatives  in  the 
of  the  lohthjoaanruB,  PleBiomuns, 
isaams,  CataasanraB,  alre^j  met  with, 
Iready  deBoribed.  To  these  laait  be 
in  the  Cietaceona  s;it«m,  the'  foMil 
>don,  repreiented  in  its  oomplete  form  in 
«,  represented  as  to  its  teeth  in  Fig.  267 


j~aatM  lis  (ite  he»d  is  shown  in  Fig.  2SS) ; 
'leeosMiras  and  the  ElasmosaoraB,  a  snake- 
oiiaa,  40[t.in  length,  swimming  through 
it«r,  and  lifting  its  head  eome  20ft.  above 
Iter.  The  derivations  of  the  names  jnst 
I  follows  : — Ignanodon,  from  the 
— n  the  teetb  of  this  animal  and 


Fio.  287. 

«th  ol  th»  IpuaA  of  the  present  cUj, 
laaomuTU  is  the  Banrian  of  the  river 
I ;  the  BrlsoBanrae,  the  saurian  of  the 

or  wealos.  v\a  (hnia),  a  wood.  The 
XMannu,  from  tXatiia  (elasma),  a  plate. 

Pterodkotyl  is  also  foand  in  the  Creta- 
■jstem,  and  so  are  forms  of  the  Lacer- 
Cbelonik,  and    Grocodilia,   akin   to  the 


Fn.  288, 
I,  tlw  tnrtlea,  and  the  crocodile  ol  modern 

I  fllBM  AT«a,  or  birds,  is  the  highest  elasB 
I  »»'i™»i  kingdom  remains  of  which  are 
ia  th»  Cretaoeoiu  rockB,  whioh  jiold  no 
In  Fig.  23a  one  of  these 


bird  forms,  Hespeiornif,  is  shown.  It  takes  iti 
name  from  its  being  one  of  the  latest  lomu 
of  bird,  representing,  therefore,  the  evening  ol 
this  olass  in  geological  bistor;  ;  hence  the 
name,  the  eveninit-bini.  Other  forms,  whoee 
names  ezjjlain  themselves,  are  the  Palsornis 
(ancient  bird),  Ichtbjomis  (fish-like  bird  ;  it 
bad,  tike  the  Sihes,  bi-conoave  vertebral),  and 


I.  the  n 


-brrd. 


of  the  ohalk  sjstem  were  used  in  the  making 
of  gnns.  la  the  still  alder  dajs,  the;  wer« 
used  in  the  making  of  the  fiiat  weapons  of  onr 
prehistorio  anoeators.  Nowadays  they  are  em- 
ployed in  road  mending,  in  the  manafaotare  of 
china,  and  the  manafaotore  of  gloss.  The  lower 
greensoods  yield  some  iron  ore,  and  in  some 
parts  of  the  syitem  fuller's  earth  is  found. 
The  coproUtes  are  of,  immense  valne  for 
manare,  as  they  contain  bo  large  a  qnantity  of 
oaloium  phosphate.  And  Iwtly,  we  cannot 
leave  the  Ccetaoeoos  syatem  withant  pointing 
out  its  great  Bignifioaoce  as  a  water  sappller, 
Uoat  of  our  freeh- water  springs  l«ke  their 
origin  from  the  rocks  of  this  system. 


delta  of  an  immense  river.  This  delta  could 
scarcely  have  been  less  than  30,000  sqnaremilea 
in  extent,  and  perhaps  was  as  large  as  that  of 
the  Granges.  In  those  days  there  was  probably 
a  great  plain  thningh  wMch  this  river  ran — a 
plain  covering  the  ground  between  Wales  and 
the  high  ground  of  the  north  of  England, 
and  possibly  involving  Ireland.  England 
certainly  was  joined  to  the  Continent  at 
that  time,  and  the  monntaina  of  Scotland 
rose  muoh  higher  than  they  do  to-day.  The 
climate  was  probably  that  of  India  to-day.  As 
to  Enrope  outside  of  England,  it  was  then  a 
broad,  low-lying  land,  from  whioh  rose  the 
mountains  of  the  Schwartzwald,  and  beyond  it 
those  of  Scandinavia  and  the  Urals.  The  Alps 
and  the  Pyrenees  were  as  yet  nnbom.  Af  ler 
an  immense  time  this  briwd  plain  began  to 
sink,  to  bsoome  covered  more  or  leie  by  tke  sea, 
and  to  have  sea  strata  laid  down  upon  certain 
parts  of  it.  The  lower  greensands  tell  of  a  com- 
paratively shallow  sea,  and  after  they  were 
depositGd,  we  may  take  it  they  were  lifted  out 
of  the  sea  again,  wasted  and  withered.  Then 
came  another  sinking  of  level.  The  upper 
greensands  were  deposited  near  the  shore  in  the 
Weit  of  England,  where  wa  find  them  coarse  in 
their  structure,  whilst  out  ton-ards  to  the  east, 
farther  and  farther  away  from  the  shore,  they 
become  finer.  The  aotnal  cbalk  was  deposited 
in  the  deep  sea  to  the  east.  The  Atlantic 
covered  then  North  Africa,  South  Europe, 
reaohed  to  the  heart  of  Aaia,  and  waB,  perhaps, 
one  with  the  Indian  Ocean.  The  sinking  of  the 
cea-bed,  of  the  ooean-bed,  canlinued  notil  only 
a  few  islets  were  left  in  Qreat  Britain  and  on 
the  ooutinent  of  Earope.  Between  that  true 
Cretaceous  time  and  the  beginning  of  the 
Tertiary  period,  to  which  wo  shall  tarn  next, 
there  was  an  enormona  lapse  of  ages,  filled  up 
partly,  but  probably  very  incompletely,  by  the 
strata  met  with  at  Maeatricbt,  at  Faxoa  in 
Zeeland,  and  noar  Paris,  in  the  form  of  pisolitio 
limestone. 

F.  FBODQCTd,  Of  building  atones  yielded 
by  the  Cretaceous  system,  the  most  familiar  to 
Engliah  readers  are  the  Eantish  rag,  fonnd 
near  Maidstone,  and  the  Snssex  -  marble,  of 
which  Westminster  Abbey  is  largely  built. 
From  the  limestones  of  the  Cretaceous  system, 
immense  quantities  of  lime,  of  ohalk,  of 
whiting,  of  Portland  cement,  whioh  is  a  chalky 
clay  whioh  haa  been  snbjected  to  the  action  of 
heat,  are  obtainad.    In  the  old  days  the  flints 
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I*»  Optical  Ittdieairix  and  the  Traiumitiion  i/ 
XKrA(  M  Oryilah.  By  L,  Fi-btchbr,  MA, 
F.B.a.    London  :  Henry  Frowde. 

THE  author  of  this  work  is  the  Keeper  of 
Minerals  in  the  British  Museum,  and  haa 
written  this  "  tract,"  as  he  calls  it,  on  the  sng- 
gestion  of  Mr.  Haskelyne,  in  order  to  preasnt 
the  subject  of  refraction  in  as  simple  a  form 
aa  possible  without  discussing  the  etharsal 
medium.  The  behaviour  of  a  crystal  in  reepeot 
to  the  refraction  of  light  is  an  important  pro- 
blem, and  the  prooBss  invented  by  Fresnel  has 
long  been  recognised  as  dynamically  unsonnd ; 
bat  it  Is  difficult  to  thoroughly  investigate  the 
subject  without  using  mathematics  of  too  high 
an  order  to  be  introduced  in  a  work  on  crjst*l> 
lograpby  that  should  be  generally  usefol ;  henoe 
the  appearance  of  this  work.  (Jhapter  I.  dekla 
with  Uia  reoent  change  of  view  aa  to  the  pro- 
perUea  to  be  assigned  to  an  elaatic  lumlni- 
ferooa  ether ;  and  Otiapter  II.  treaU  of  the  evo- 
lution of  the  optical  indicatrix— a  oertun  aur- 
faoe  whioh  nattirally  saggests  itself  aa  a  meana 
ot  correlation  of  the  laws  of  tramunission  of 
light  in  nniaxal  crystals,  when  a  aimple 
generalisation  suggests  the  possible  exiat> 
enoe  of  biaial  crystals,  and  the  general 
nature  of  their  optical  properties.  At  the 
end  of  18SB  Sir  W.  Thomson  [Lord  Kelvin) 
remarked  that  inoompressibility,  formerly  re- 
garded as  absolutely  indispensable,  is  real^ 
unnecessary  to  the  stability  of  the  ether,  aa 
showed  that  the  laws  which  determine  the 
IntensitieB  of  ordinary  refracted  or  reflected 
light  are  deducible  from  the  properties  of  an 
ether  whioh  is  oomprsssible  for  the  foroM 
couoemed  in  the  tranamission  of  light.  Mr. 
Fletcher's  work  is  indispensable  to  all  students 
of  the  optical  propeitiea  of  crystals,  and  hoa 
muoh  in  It  to  iaterest  those  who  discuss  the 
question  of  the  luminiferoua  ether. 
Colour  Vitiort,     By  Edmund  Hunt.    Glasgow ; 

John  Smith   and   Son;    London;   Simpkin, 

Marshall,  and  Co. 
THia  ii 

~  "led  on  coloui 
studied  the  question  during  many  years,  and  has 
made  himself  familiar  with  all  that  haa 
been  written  on  the  anbjecb  by  experts 
from  thi  timo  of  Newtou  onwards.  He 
haa  examined  and  tested  the  theories  of  enoh 
investigators  as  Clerk  Maxwell,  Helmhoitt, 
Spottiswoode,  Bood,  Benson,  and  others.  Hr. 
Hunt  will  not  accept  the  three-colour  Uieory, 
because  he  believes  ha  oon  "  demonstrate  that 
no  thrae-oolour  theory  whatever  can  aSord 
eiplanationB  of  the  facts  aa  to  complementary 
coloars,  or  of  certain  peculiarities  of  prismatio 
spectra."  The  five-ooloor  theory  and  the  resnlta 
of  the  experiments  do  agree  with  observatioas 
by  nonnal-slghted  personB — red,  yellow,  gree.i. 
blue,  purple,  Mr.  Hant,  who  haa  explained 
some  of  Ills  own  views  and  combated  those  of 
others  in  our  columns  in  years  gone  by,  haa 
rendered  this  work  practically  complete  by  the 
insertion  ot  diagrams  and  ohro mo-lithographs. 
He  shows  that  the  three-colour  theory  is  im- 
possible, and  having  made  a  life's  study  of  the 
aubjeot,  he  has  now  given  na  a, work  which 
must  take  front  rank  in  the  oompaiiy_  of  treatiaaa 
dealing  with  colour  vision,  and  which  must  be 
gtndied  by  those  who  would  thoroughly  nnder- 
atand  the  subject  from  all  points  of  view. 
The     Iron-foHnier,       By    SlwrSOS      BOLLAKD. 

New  York  :  John  Wiley  and  Sons ;  London  : 

Qay  and  Bird. 
Is  this  volume  we  have  a  thoroughly  praotioa.! 
and    comprehensive  ta«k.^iiA  >to.  ■««  «».  »*- 
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monlding  by  a  writer  who  has  evidpntly  had  a 
very  extenaiTe  experience,  and  who  has  taken 
cue,  by  detailed  description  and  the  aid  oC 
□Dinerone  illnstratioiia  (there  are  oyer  three 
hundred),  to  make  everythmg  aa  plain  as 
pMsible  to  the  reader.  Mr.  BoUand  has  a  few 
worda  for  apprenticea.  and  he  tails  them  very 
plftinlf  that  the;  mnat  not  he  contented  with 
what  they  can  pick  np  in  the  daily  toatine  of 
the  moulding  i^op,  far  the  rieing-  generation, 
baring  greater  advantage!)  than  their  prede- 
cesaors,  ate  expected  to  torn  oat  better  work, 
and,  if  posaible,  to  imprOTe  on  the  old  methode. 
The  apprentices  of  to-day  hare  certainly  oppor- 
tnnitiCB  of  advancing  themselvea  in  theirtrade 
which  dii  not  exist  at  the  beginning  of  the 
centory,  for  not  only  are  there  treatiseg  on  the 
Tttriona  oraltB,  but  the  craftsmen  them- 
telves  interobange  opinions  on  methods 
of  doing  work  through  ths  medinm  of 
technical  periodicals.  Mr.  Bolland  deals 
Diftinly  with  moulding ;  but  he  has  eome 
QMfnl  hints  on  mixtures  tar  coating,  and  on 
the  orystalliration  and  shiinkagB  of  caat  iron. 
A  table  of  contents  and  an  index  render  the 
work  prootiaally  a  complete  textbooli  for  both 
the  iionfoiinderand  the  moulder. 
Tt'eadweri.  By  5.  Birtrr.  London  :  Whit- 
taker  and  Co. 
Whatever  may  be  thought  as  to  the  adviaa- 
bility  ot  nuking  manual  instruction  a  feature 
of  elementary  education,  there  can  be  no  ques- 
tion aa  to  the  exaellence  of  thla  work  as  a 
manoal  of  joinery  and  carpentry,  forming  an 
admirable' present  for  a  lad  apprenticed  to  those 
trades.  The  preface  is  written  by  ili.  Gieorge 
Rieks,  B.Se.  Lond.,  who  is  mnch  ofanentbn- 
■iaat  in  the  matter  of  manual  trnioing  in  pubtio 
elementary  schools  ;  but  by  "  minual  train- 
ing "  ia  meant  "  a  training  which  places  intel- 
lectual and  moral  resnlts  before  mechanical 
skill."  The  pupil  is  to.ba  taught  to  think,  and 
to  do  work  accurately  and  intelligently,  for  it 
ifl  obvious  that  iu  elementary  sahooU  there 
cannot  be  sufficient  spare  time  to  make  all,  or 
even  a  large  percentage,  o(  the  boys  akilled 
joinera.  Mr.  Barter,  who  is  organiser  and  in- 
straotor  of  manual  training  in  woodirork  to 
the  London  School  Board,  &c.,  has,  however, 
produced  a  work  which  is  a  capital  guide  to  the 
art  of  utilising  Cools  in  the  manipulation  of 
wood.  There  are  tome  chapters  which  are  ot 
direct  interest  only  to  the  teacher,  but  which 
will  be  useful  to  those  who  go  'in  far  the  ex- 
aminationa  ot  the  City  and  Gnilde  of  London 
Institute — a  fact  evidently  known  to  theaathor. 
There  are  over  3D0  illustration s,  many  of  them 
reproductiona  of  photographs  showing  the 
methods  of  holding  tools,  &o.,  with  a  number 
of  diagrams  illustiabivo  of  various  articlee  nnd 
how  to  make  them.  ^Vherever  it  is  intended  to 
establish  a  claaa  for  manual  tnining  in  wood- 
work, thia  volume  will  be  found  to  contain  all 
the  information  required. 


This  ia  ana.lmirablenerica  of  lectures  to  children 
on  the  subject  indicated  by  the  title.  Tbe  ex- 
periments introduced  are  eoay  and  judiciously 
selected,  white  to  the  lautemist,  that  mouC 
effioienc  exponent  of  popular  science,  Miss 
JohuBon'fl  book  will  come  as  a  boon  indecil. 
We  wish  there  were  more  teachers  like  the 
kuthoreaa  to  put  children  no  delightfully  and 
profitably  in  direct  commnnioii  with  the  common 
mothei,  Ifatura. 

We  have  also  received  Eleelrifal  huUiiuunt- 
Making  for  Amah«i»,  by  S.  R.  Bottoxk 
[London  :  Whittaker  and  Co.),  a  fifth  edition, 
to  which  the  author  has  added  inatractions  for 
making  a  small  arc  lamp,  inoandeacence  lamp, 
and   some    other    information    useful  to    the 

amateur. Satis  and    Examp\e>   in   Jleehania, 

by  iRVisa  P.  Chdhch,  C.B.  (Sew  York  :  John 
Wiley  and  Sons  ;  London  :  Gay  and  Bird)  ia  a 
rompanion  volume  to  the  author's  "  Mechanics 
of  Engineering,"  and  pontaina  many  useful 
notes  and  practical  eiampUB.  and  an  appendix 

on  the  Qraphio»l   Statics   of  Mechanism. 

Mineralogy,  by  Fhedbbick  H,  IIatcu.  Ph.D., 
F.G.S.  (London  :  Whittaker  and  Co. ;  George 
Bell  and  Sons),  is  one  of  the  textbooks  in  the 
publishers' "library  of  popular  science."  Dr. 
Hatch  is  a  member  ot  the  Geological  Survey  of 
England  and  Wale«,  and  has  produced  an 
elementary  manual  whioh  will  be  useful  to 
atndenti  and  minen. lAwrn*  in  Elemtnlaty 


Mtchanic',  by  Sir  PHILIP  Magnus  fLondon  : 
Loogmana]  is  a  new  edition,  re-writteu  and 
enlarged,  of  a  well-known  and  extensively- 
patronised  textbook.  The  work  is  intended  for 
school  use,  and  contains  all  the  eiaminution 
questions  Eet  during  the  last  twcnt.y  years  at 
tho  matriculation  of  the  Londun  University, 
besides  several  from  the  p»p<>rs  of  the  Science 
and    Art    Department ;    it    ii    tbenfore  well 

odapted  for  ite  purpose. EkiMiili  of  Fh'jiici, 

by  C.  E,  FEBaENDEs  (London  :  Macmillan),  ia 
a  useful  textbook  for  achool?,  as  it  ia  experi- 
mental, and  contains  questions  and  problems. 

An  Etimcntary    Tcitbeok  ef  MagnetiiM   and 

Electrkitij,  by  R.  WALLACE  STEWART,  B.Sc, 
Lond.  (London  :  W.  B.  CUve  and  Co.),  is  one 
of  the  Univ.  Corr.  Coll.  Tutorial  Series,  and  is 
primarily  intended  for  the  use  of  candidates 
for  the  matriculation  examination  ot  London 
University  ;  but  it  also  tormti  a  suitable  text- 
book for  clasaea  going  through  an  clcmcntsry 

conrse  m  electricity. The  y„r    Umeenity  for 

Londun,  by  Karl  Peabsos,  M.A.  (London  : 
T.  Fisher  Unwin),  is  a  collection  of  essays  on 
a  subject  which  ia  of  oonaidcrable  importance, 
and  which  has  attracted  much  attention 
amongst  those  interested  in  higher  education 
and    the    establiahment   of  a  new  and   wide- 

t-mhracing  univereity  for  London. Ltnom  in 

Elementary  Chmintr'j,  by  Sin  llKNRY  E.  BoSCOE, 
LL.D.,  F.B.S.  (;London  :  MacmiOan  and  Co.),  ia 
the  sixth  edition  of  a  well-known  textbook 
whioh  was  first  printed  about  a  quarbSr  of  a 
century  ago.  The  work  has  been  brought  up 
to  date—u  far  ai  that  is  passible  with  such  a 

subject  H  chemistry. FmU,  by  H.  Joshua 

Phillips,  F.I.O.,  F.C.S.  (London :  Crosby 
Iiookwood  and  Son),  is  the  second  edition, 
revised  and  enlarged,  of  a  work  whioh  has  been 
found  useful  by  chemista  and  engineers.  It  is 
a  practical  treatise  on  the  analysis  and  valua- 
tion of  solid,  liquid,  and  gaseous  fuels. Gat 

Work/,  hySAMOEL  ItcGHES,  C.E.,  ond  WillTAU 
RiciiAaus,  C.E,  (London  :  Crosby  Lockwood 
and  Co.),  is  the  eighth  edition,  revised,  with 
notices  of  recent  improvements,  ot  a  weli- 
kuown  textbook  treating  on  the  practical 
mannfaatnre  and  ntilisation  of  gas,  and  the 
construction  and  arrangement  ot  the  works.  It 
haa  been  found  very  useful  in  many  porta  of 
the  world. 


life  begins  is  to  the  biologist.  Hydragei, 
oxygen,  nitrogen,  chlorine,  finorine,  bn^ 
mine,  iodine,  boron,  phoaphoma,  snlfduir, 
seleniam,  tellurium,  and  ailicon  may  be  re- 
garded aa  non-metals,  and  all  tha  rat  metali. 
Of  these  seventy  elemenU  all  matt«r,  «■  fir  h 
we  know  at  present,  is  composed.  The  prindpil 
constttuents  of  that  part  ot  the  earth'i  owt 
accessible  to  na,  and  the  percent&ge  ot  thw 
elements,  are  approximatelj  aa  b«low  ;— 

Oivgen 50  D  I  MB^eaium    H 
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CHEHISIBY   FOa  STTTDEnTS-ZIII. 

By  JoHx  Mills. 
Aotboiot  "Alternative  ElemantaryChemistiy,"  &a. 
B  have  now   by  our  somewhat  detailed 


W^ 


itndy  oC  the  chemisLry  of  air  and  water 
acquired  such  a  practical  acquaintance  with 
chemioal  phenomena  that  we  may  advan- 
tageously devote  our  attention  for  a  time  to 
the  consideration  of  what  ii  rightly  regarded 
as  the  theoretloal  eection  of  the  subject.  It 
will  be  well  for  the  student  to  bear  in  mind 
that  all  chemical  theory  rests  upon  a  founda- 
tioQ  fabricated  by  the  accumulated  experi- 
mental observations  of  tho  chemists  of  allagea, 
and  that  as  our  practical  knowledge  increases 
the  existing  theories  will  undergo  modifications 
to  harmonise  therewith — that  ia  to  aay,  the 
principles  advocated  are  adapted  to,  or  made  to 
a^reewith,  the  observed  facts.  On  this  account 
chemistry,  aa  well  aa  science  geocratly,  ia  con- 
stantly uudergoing  a  kind  of  etolutian,  so  that 
progress  may  at  times  be  very  slow  or  even 
retrograde  in  direction. 

The  BlementB. 
All  BubaCauces,  such  as  silver,  mcrcary, 
carbon,  and  hydrogen,  which  cannot  by  any 
known  means  he  reduced  to  a  simpler  state  or 
split  up  into  other  leas  complex  bodies  are 
termed  element*.  At  the  present  time  there 
are  about  seventy  primary  substances  known  to 
chemists,  and  whatever  is  done  to  them,  what- 
ever force  applied,  they  still  retain  their  in- 
dividuality.   A  liat  of  them  ia  given  on  naxt 

Theie  so-called  cIcmeotB  are  divided  into  two 
olaases  —  •netalt  and  non-iiieiaU.  Wa  most 
observe,  however,  that  there  ia  no  sharp  line  of 
demarcation  between  the  two  classea,  Uie  tran- 
sition from  one  to  the  other  being  so  gradual 
that  the  task  ot  determining  in  eome  cases 
(artoiif,  for  example)  whether  an  clement  ia  a 
metal  or  a  non-metal,  ia  an  difficult  to  the 
chemist  as  in  organic  nature  the  business  of 
dcfii^iig  whan  T^etoble  Ilia  ends  and  animal 


Inm     I« 

The  remairdei  of  the  alementa  oeov  ta 
nature  in  such  limited  qnantities  that  tiq 
form  in  the  aggregate  but  a  small  fraction  ii( 
the  enter  shell  of  our  planet. 

All  the  common  metala — for  ioatanoe,  iin, 
lead,  copper,  zinc,  mercury,  silver,  gold,  and  tia, 
aa  well  as  metala  generally— are  oharaclerlaei 
by  posaeeaing  lustre,  and  by  being  good  <m~ 
dnctors  of  heat  and  electricity.  Sodium  ■ 
potaaeium  are  so  soft  aa  to  be  easily  cnt  witt 
knife,  aud  ao  l^ht  that  they  fiost  whut  thni 
upon  water.  Lead  may  be  easily  eonteM 
with  the  Qogei-nail ;  and  antimony,  an~~'~ 
and  bismuth  are  ao  brittle  as  to  be  ni 
pulveriaed  in  a  mortar.  Bnt  other  met) 
auoh  aa  iron,  copper,  and  eilver — require  | 

fores  to  overcome  their  tenacity  and  eSeot  I 

disintegration.  All  the  metals  when  ibNlnl 
in  a  liquid  suffer  chemical  ohange,  whmB, 
non-metallic  bodies — such  aa  sulphur,  pk* 
phome,  and  iodine — may  be  dinrinlTtrl  in  fltirlifa 
solvents  without  losing  their  indiTidaali^li 
Mercury  is  the  only  metal  whiflh  exiiti  na 
liquid.  With  the  exception  of  gold  and  >n|M 
all  the  oommon  metals  are  more  or  len  vn* 
in  appearance  when  seen  in  bnllc  The  aw 
met^  are,  as  compared  with  the  metali, 
conductors  of  heat  and  electricity,  and  tbeyM| 
devoid  of  luatrs.  Five  of  them  are  gases— ru 
hydrogen,  oxygen,  nitrogen,  ahlorine,  IM 
Quorine— while  bromine  is  a  heavy  liquid. 
Ohemloal  Syinbola. 

On  referring  to  the  table  of  elementa,  it  n 
be  tesn  that  each  snbatanoe  Is  repreMotcltf 
letter  or  letters,  usually  tbe  initial  lettemfH 
name  of  the  element,  thus  :  Hydrogoi,  H 
Oxygen,  O ;  Nitrogen,  N ;  and  so  on.  Di  ^, 
letters  are  termed  symbols,  and  inay_  ba  tod  ^^ 
upon  as  a  sort  of  shorthand  for  nte  is  sqH 
ing  briefly  and  conveniently  ohemioal  nsMi 
It  ia  apparent,  however,  that  a  slngla  Ml 
cannot  always  be  employed  beoanse  ef  thilM 
number  of  elements,  the  initial  lattat  il 
being  the  same  in  some  oaaes — to  wit,  cutl 
chlorine  ;  liarinm,  bismuth  ;  sulphur,  ioUl 
In  auoh  cases  the  initial  lettier  is  aaigMd. 
the  moat  important  element,  for  exafflpk: 
carbon  ;  S,  sntphnr.  For  the  others  a  MM 
letter  in  ordinary  type  is  added,  thu ;  < 
chlorine  ;  Si,  silicon.  Some  of  the  elena 
have  a  Latin  name  in  addition  to  tbe  Esftt 
thus: 


English  Name  ot 


Antimony 

lad 

itsii 
Silver 


Cuprum 

Fetram 

FlnmbuiD 

Aigentnm..., 
Natrium    . . . . 


ISi 


"1 


In  thess  oases  it  will  be  Mvn  < 

letters   ot   the  Latin  namM   ■  

srgentnm   (ailvw)  ;    F^  tetmm  (iioa);  ■ 
hydrargyrum  (maronry],  and  so  on.    MM 
the  elements  are  beat  known  by  popular  MM 
thus  -. — Solphur  ia  termed  .StmuCmm  ;  jsaiM 
Quicktihcr ;  oarlKm,  in  its  orTstalUnB  ftn^,     ^ 
known  as  the  JJiamond,  and  Ormphiti  or  Jtaa*! 
lead;  CAnrno^ooke,  lamp-itoi-aufiow-Usrfs*!, 
all  artifioially- prepared  forma  of  oarbon.         I. 

We  have  already  notioed  (ArUole  XI.)  thdOl; 
not  only  stajids  for  oxygen,  bnt  that  it  •1''^ 
represents  16  parts,  by  weight,  of  nicjpKt. 
that  is  to  aaj,  the  proportion,  by  migB^^K 
which  oxygen  oombinas  with  other  elenMKK 
Likewise  with  the  other  elemaata ;  thsy  <^^ 
have  nnmbtn  altaohed  (sm  Table  of  V 
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e  of  Element. 


Sjrmbol  and 
Valency. 


H 

Asi'i  " 

Baii 

^^ii  o-i   Hi 

Bo"*  «■ 

j^fi   Hi    r   fit 
Cdii 

en  xii  r   rii 
Qfir  ri 

Co"  *■• 

Jfffii   ir   ri 

Eii 

Ji 

Aw  »•» 

Xfii  ir  ri 
Jiii  V  r«i 

Qir  ii 
Cuii 

La*" 

Lii 

Jfnii   ir   ri   vii 

J£o^ 

^j(ii  it  ri   rill 
JPt^ii   ir   ri 
J^ii   c 
JRfii  if  r-i 
Haii 

JRh"  »''  •"« 
if** 

0- 

ijii   iv  ri 
^^i  ir   ri 

Nai 
K''*  *■ 
-Sr" 
Ta^ 
Te**  «>  «• 

Thi'^ 

Tiit 
Uri  « 
^lii  r 

Hi 

Bi*'*  «• 

.re 
i> 


Atomic  Weight. 


Hydrgn.«l. 


•7 
•4 


1 

27-5 
122 

75 
137 

94 
207 

11 

80 
112 
133 

40 
138 

35o 

62  5 

59 
145 

56 
169 

19 

69 
196- 
113- 
193 
127 

39 

12 

63 
139 

7 

24 

55 

96 

58-8 

94 
199 
106  5 

31 

197*18 
200 
104 

85 
104 

16 

32 

79 
108 

28 

23 

14 

87-^ 
182 
128 
204 
231-5 

48 
240 

51-2 

1 
210 
184 

93  . 
65 

118 
90 


Oxygen  «  1. 


0-06265 

1-694 

7-494 

4-693 

8-575 

0-669 
12-932 

0-683 

4-997 

7-00 

8  315 

2-501 

8-847 

2-2169 

3-284 

3-67 

9-09 

3-501 
10-40 

1-194 

4-38 
12-29 

7-108 
12-06 

7-9284 

2-446 

0-7502 

3  959 

8-680 

0-439 

1-600 

3-43 

6-01 

3-67 

5-87 

2-2 

6-66 

1-940 
12-177 
12  52 

6'61 

6-3i 

6-49 

100 

2  765 

2-0037 

4-942 

6-7466 

1-754 

1-4408 

0-8779 

6-47 

1-42 
1800 
12-76 
14-534 
13-16 
15*03 
13*20 

0-06266 
1300 
11-60 
1081 

6-61 

4-065 

7-353 

5  66 


Spedflc  Heat. 


2-3) 

0-2143 

0-0508 

0  0814 

(0  047) 

0-4079 

0-0314 

0-366  at  233» 

30843  (aoHd) 

0  0567 

0167 
00448 
(0-18) 
0-100 
0-1076 
00456 
0-1138 

(3-26) 

0079  (soUd) 
0-0324 
0-0569 
0-0326 
0-0541 
0-1655 

0-459  at  9StF 
0-0952 
0-0449 
0-9408 
0*2499 
0-1217 
00722 
01082 

0  0311 

0-0593 

0-1895 

0-0324 

0-0319 

00680 
(0-077) 

0-0611 
(0-25) 


0-1776 
0-0762 
0-0560 
0-203  at 
0-2934 
(0-36) 
(0-074) 

0  0474 
0-0336 

(013) 
0-0276 

(2-3) 
00308 
0-0334 


0-0956 
0*0562 
0-0662 


232*' 


e  the  unyarying  proportions  by 
ich  the  several  sabstances  com- 
L  other,  thus  : — K  represents  39*1 
iam  ;  CI,  35*5  parts  of  chlorine  ; 
3 1  part  of  hydrogea.  The  latter 
of  all  the  elements,  and  is  there- 
3  the  unit ;  for  example :  If 
I  of  hydrogen  and  chlorine  be 
itely,  the  c^ilorine  will  be  found 
otly  35-5  times  as  much  as  the 

gain  to  Article  XI.,  it  will  be 
thorough  experimental  demon- 
he  means  of  determining  the 
tosition  of  water  has  been  given, 
kt  the  formula  HjO  was  com- 
ress  the  chemical  composition^of 
iliiatively  and  quantitatively ^  that 
It  substances  contained  therein, 
unts   of   these    components  by 


16 

2x1-    2 


O 


placed  in  juxtaposition  with  the 
atefl  that  the  combining  weight 
1,  is  to  be  taken  twice,  because, 
kk  Article  XI.,  there  are  two 
fdrogen  combined  with  one  of 
ery  two  volumes  of  water,  or 
(amilarly  with  other  compound 


bodits.  Common  salt,  for  example,  consists  of 
the  metal  sodium  combined  with  the  gas 
chlorine.  The  constitution  of  this  body  has 
been  determined  with  as  much  accuracy  aa  in 
the  case  of  water,  and  the  proportions  of  the 
component  elements  are  found  to  be  23  parts 
by  weight  of  sodium  to  every  35-5  parts  by 
weight  of  chlorine.  The  composition  of  common 
salt  is  therefore  represented  by  the  formula 
NaCl,  the  numbers  23  and  35*5  being  those  in 
which  sodium  and  chlorine  always  combine 
with  other  elements. 


Sodium 23 

Chlorine    36*5 

68-5 


Na 
CI 


Here  58  o  represents  the  weight  of  common 
salt  formed  by  the  union  of  the  sodium  and 
chlorine  in  the  proportions  given. 

Atoms  and  Uoleoulea. 

An  atom  is  the  smallest  particle  of  matter 
which  can  take  part  in  a  chemical  reaction, 
and  a  nioleeuU  is  the  smallest  quantity  of  matter 
which  is  capable  of  separate  existence.  All 
matter  is  assumed  to  be  made  up  of  incon- 
ceivably small  particles  termed  atotm^  the  atoms 
of  an  individual  element  being  alike  among 
themselves,  but  differing  essentially  from  those 
of  every  other  element.    A  chemical  compound, 


therefore,  consists  of  an  aggregation  of  unlike 
atoms ;  thus  marble  is  composed  of  atoms  of 
carbon,  oxygen,  and  calcium — three  substances 
very  diverse  in  character.  We  cannot  separate 
or  divide  the  smallest  particles  of  the  marble 
by  mechanical  means ;  but  they  can  be  split  up 
by  chemical  processes.  Sir  William  Thomson 
has,  by  different  trains  of  reasoning,  arrived  at 
the  conclusion  that  the  size  of  an  atom  cannot 

be  greater   than    - — ^ —  nor   less  than 

*  250,000,000, 

1 

of  an  inch. 


5,000,000,000 

The  famous  John  Dalton  so  utilised  the 
balance  in  chemical  investigations,  that  he  was 
eftabled  to  formulate  the  so-called  laws  of 
eh$mical  eotnbination  or  atomic  theory.  These 
laws  are  briefly  expressed  as  follows  : — 

(1)  Tlie  Law  of  Dffinit$  and  Constant  J^ropor^ 
turns,  which  is,  that  the  elements  which  form  a 
compound  are  always  united  in  it  in  a  fixed 
proportion  by  weight.  We  have  already  given 
an  example  of  this  in  the  case  of  water. 

(2)  Ths  Law  of  Multiple  Froportion,  which 
says : — If  two  elements  unite  with  each  other 
in  more  than  one  proportion,  and  the  amount 
of  one  element  remains  the  same,  the  amount  of 
the  other  in  tiie  second  or  third  compound  will 
be  a  multiple  of  its  amount  in  the  first.  Thus, 
carbon  forms  two  compounds  with  oxygen,  as 
indicated  below  : — 


Name  of  Compound. 

Formula. 

PartB  by  Weight. 

Carbon. 

Oxygen. 

Carbwn  Monoxide   . . 
Carbon  Dioxide   .... 

CO 
CO, 

12 
12 

16 
32 

This  table  shows  that  the  amount  of  oxygen 
in  the  second  compound  is  exactly  double  of 
that  in  the  first.  So  it  is  in  other  cases :  thiure 
is  no  fractional  increase  in  the  amount  of  a  sub- 
stance entering  into  chemical  combination; 
but  tJie  augnuentation  takes  place  in  exact 
multiples— that  is  to  say,  twice,  thrice,  &c.,  times 
the  lowest  proportion. 

(3)  TheLau:  of  Beeiprocal  Proportions, — If  two 
elements  both  unite  with  a  third  in  given 
proportions,  they  themselves  will  unite  in  those 
proportions.  Thus  chlorine  and  iodine  unite 
with  sodium  in  the  ratio  of  35  5  parts  of 
chlorine  to  23  of  sodium,  and  127  of  iodine 
to  23  of  sodium.  HeUce,  according  to 
this  law,.  35*5  parts  of  chlorine  should  com- 
bine with  127  parts  of  iodine,  which  is  found 
to  be  the  case. 

The  student  should  bear  In  mind  that, 
although  the  atoms  of  unlike  substances  differ 
in  weight,  the  absolute  weight  of  an  atom  of 
any  kind  whatever  is  unknown,  and  that  the 
weights  of  atoms  are  in  the  proportion  of  the 
combining  weights  of  the  elements  they  belong 
to.  Glancing  at  the  Table  of  Elements,  it  will 
be  seen  that  an  atom  of  sulphur,  for  example, 
is  twice  that  of  an  atom  of  oxygen,  yet  we 
know  nothing  of  the  real  weight  of  either. 

When  chemical  changes  take  place,  it  is  the 
molecules  of  the  reacting  substances  which 
suffer  rearrangement,  decomposition,  or  other 
alteration.  If  an  element  is  set  free,  the 
liberated  atoms  either  combine  with  some 
other  body  to  form  a  new  compound,  or  they 
join  together  and  so  form  molecules,  the  latter 
in  the  free  state  occupying  the  same  amount  of 
space  as  the  compound.  Gay  Lussao  drew 
attention  to  the  fact  that  a  relation  exists  be- 
tween the  density  of  a  gas  and  its  atomic 
weight,  and  in  the  first  decade  of  the  present 
century  Avogadro  announced  the  law  of  mole- 
cular volumes  of  gases — viz.,  tf  yiven  volume  of 
gas  at  a  stated  temperature  and  pressure  contains 
the  same  number  of  molecules  tchaterer  be  the  nature 
of  the  fas.    This  is  called  Avogadro' s  Law. 

In  order  to  elucidate  this  law,  it  will  be 
necessary,  first,  to  divert  the  attention  of  the 
reader  for  a  moment  to  the  French  system  of 
weights  and  measures, 

WEiaHT. 

Unit  of  weight  1  gramme  s  the  weight  of  1  cubic 
centimetre  (c.c.)  of  distiUed  water  at  4°  C,  its 
point  of  greatest  density. 

a  the  unit  (15  434  grains). 
■■  1  decagramme. 
C3  1  hectogramme. 
m  I  kilogramme, 
a  1  decigramme. 

at   1  QOQ.t»!^BC«aSXDL^« 


1 

10 

100 

1000 

grammes 
ft 

•1 

•01 
•<SftV 
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Unit  of  cspodlf  1  litre  =^  -i—  ol  a  cubic  mitre. 
1       litre  -  themiit(i;i-0J7c.m.,orl'76pint>). 
10      litm  -  1  decalitre. 
100  .,     -  1  hectalitn. 

1000  „     -  1  kaolitre  (1  eoUc  niEtre]. 


Unit  ol  laDgth  1  ni^Ire  * oftheeu 

m^tre  -  the  suit  (39-37  iochea). 


-1  metre  =  1  dsdmebe. 
'01  „  K  I  ccntJiDttn. 
'001    „      ■  I  millimttTB  (mm). 


1  ;ud  -  -014  metre. 

IcaUcincho  IG'3%  cubic  cmtimL-tres  (c.c,). 

1  eatie  foot  ^  :iS'31u  litna. 

1  gdlon        -  4613  litiei. 

1  fftia         B  '0)H)t  gTunme. 

loa-tio;       —  3I-I  gTunmw. 

I  lb.  iToii.   ~  '4536  kilognmmas. 

Here,  it  will  bs  ohecTved,  the  cammoa  wcitilil; 
ii  the  Oramoie,  aud  it  ia  eqool  to  the  weight  of 
1  oabie  centimctro  of  dieiilled  water  at  4'C, 
Tbe  oommou  measure  is  the  Litre,  and  is  equiil 
to  1'76  English  pints.  The  nnit  o(  length  i^ 
tlie  HCtre,  and  U  equivalent  to  39'37in. 

A  olear  idea  aa  Id  the  TOlnmo  of  a  litre  niRj 
be  obtained  by  lofcrcnce  to  Fig.  'JS,  The  Itlru 
ba>a  Oftpactly  oiniralent  to  that  of  acnbical 
box  meuming  ID  ceDtimStree  from  side  to  sidc^, 


the  gasea  named,  and,  talcing  hjdrogen  aa  tte 
anit,  the  deneitiej  are  u  follons  ;— 

Hjdrogen   i  "    '■ 

Cblorino  •?■  -  3J3. 

Oijgen    y-  m  IC. 

yitrogen V  =  '4. 

Atomic  Welsbt  and  Specific  Heat. 
While  dwelling  npon  the  Bubjcct  of  atoms 
and  moleanleB,  it  will  be  an  advantage  to  point 
ont  a  oariooB  relation  which  exiati  between  the 
atomic  weight  of  an  elemenCond  its  epeoiGc  heat. 
A  ponnd  of  water  requires  a  dcSnite  amount 
□f  heat  to  raiEe  its  temperatnre  through  1°  C. 
and  thii  amount  is  greater  than  that  reqnired 
by  any  other  «nbatftnce  in  risinK  throagh  the 
same  temperature.  Thui.  callinx'  tbe  qnantii; 
of  heat  in  the  cai^e  of  water  1,  the  amount  re 
quired   far  copper   will    be    U  u'.irj,  and ^ 

"  IUj— that  19  to  lay,  the  Bpecifio  heat,  or 
oapaoity  for  heat,  of  copper  is  Icnf  than  iV  that 
of  water.  The  sptci&o  heata  of  tbe  melsls 
multiplied  into  their  atomic  weights  yield, 
approximately,  a  constant  number,  as  shown 


It  is  evident  that  tbe  nnmbcr  I'li  is  prac- 
tically obtained  in  each  case  as  a  product,  and 
this  number,  therefore,  repreponts  the  alv.iiii 
hiai.  This  is  knoiv.?  ai  Dithr.g  and  Prtit't  laic. 
and  may  be  ezprea^ed  thns  ; — ''  The  atoms  of 
all  elements  have  the  same  capacity  for  heat." 
The  law  U  not  qnit«  true  ;  bat  it  ia  useful, 
becanse  by  the  dsteimination  of  tbe  epeoilio 
heat  of  an  element  a  valuable  check  ii  obtained 
which  enables  the  chemist  to  decide  npon  the 
number  which  should  be  taken  as  th^  atomic 
weight  of  a  newly-diaoovered  dement, 
(lb  6t  eontiiiiud.) 


as  A  to  B,   B  to  C,   and  B  to  E.    The  area  of 
A  B  C  D  Is  thnn  A  B   x   B  C  -  10  x  10  =  1 00 

Saaxe  oentimctreH,  and  the  solid  oontents  of 
•  cnbe  is  AB  x  BC  x  BE  =  10  x  10  x  10 
■  1,000  cubic  contiuiiitree.  10  oentimOtrea 
lepresent  i*.-  of  a  mOtre,  and  aa  a  mtttre  ia  equal 
to  ilU  37in,,  the  aide  of  a  cube  of  oue-litio 
capaoit7  is  praotically  4iD.  in  length. 

Betomtng  now  to  a  farther  consideration  of 
Avogadro's  law,  wo  qnoto  Clork  llaiwell,  who 
lent  considerable  support  to  the  theory.  Ho 
says :  ''  If  equal  volomes  of  two  go^es  are    ' 


A  SASH  TO  THE  F0L7. 

By  Heebeei  D.  WAsn. 
CHAPTER  Til.— Tns  Lakmso. 
^  T  this  new  sound  every  man  started.    Four 
looked   qaestioiiiiigly   in   tbe   engine-room. 


itself,  a>i(  it  were 
oiled  ball  beatings. 
'"""   "~"  stilJ   going,   anyway,"  ventured  the 
ghastly  nmle  cf  hopefulnesi.    "What 


the  n 


.  I  of  the  two  kinds  of  moleculoa  ate  in 

the  Mme  ratio  &<«  the  densities  of  tbe  ga^cs  to 
which  thay  belong."  Now,  the  weight  of  one 
litre  of  hydrogen  ineasnicd^t  0' C.  and  'tiOinm. 
barometric  preasnrc  Li  one  Crilh  =  0  '.'?3(i  gram, 
and  it  therefore  takes  _       ,   -  lllu  litres  to 

1  gram  ;  henoe  22'32  litrea  of  hydrogen  we}g:h 

2  giuna.  In  a  molecule  of  hydrogen,  or  other 
gka,  there  arc  two  atoms,  so  that  we  may  torm 
a  grama  the  molecular  weight  of  hydrogen,  in 
trams  of  the  gram — in  other  words,  we  may 
callit  tho?™,"-'W<™fe  of  hydrogen.  Accord- 
ing to  Avogadto'd  Law,  by  determining  the 
weight  of  a  like  volamo,  22'S2  litres,  of  any 
Other  gas  under  similar  conJitions,  we  may 
obtain  the  gram-moKcule  of  the  gas,  thns  ; — 


is  that  nolle 

"  It  is  the  prcpsller,"  said  the  inventor  monm- 
tuUv. 

From  the  lorward  window  in  the  engine-room  the 
revolvicg  blades  of  the  hugs  propeller  could  be 
diitincUy  seen.  Thej  no  loogai  turned  smoothly. 
Thsy  rotated  with  a  Btanpimg  relnctuce.  The 
light  bronze  shaft  seemed  to  giiud  in  its  groove. 
Were  these  erratic  motions  due  to  an  irregularity 
of  the  alternate  current,  or  to  the  iffect  of  forty 
degrees  below  zero  upon  the  oiled  patti  of  the 
mBcbineiy  i*  Or,  bad  the  sensitive  mechanism 
patten  in  all  its  ports  of  the  nervous  syncope 
attributed  to  it  by  its  sympathetic  constructuT  i 

"  Oh  lor  another  hour  !  "  ejaculated  the  Atctic 
hero,  almost  beside  himaall  »ith  the  possibilitiN 
held  out  before  him.  Already  thpy  bad  dona  what 
no  oneelaehad  accompliahed.  What  might  he  not 
hope  tori'  He  pulled  out  bis  watch.  It  was  nine 
o'clock  in  the  morning  of  the  day  after  they  had 


O  Science '.  We  need  a  litany  to  adore  thee  I 
Such  an  achievement  as  this  is  not  mots  marvellons 
than  the  telephone,  tha  phonograph,  tbe  pueumatio 
gun,  the  new  ^tinting  pros*,  or  a  dozen  other 
mechanical  dovicsa  for  overcoming  distance,  for 
destroying  space,  (nr  conqnering  time. 

These  Ave  avrial  adveutureta  bad  not  slept  for 
twenty-one  hours,  nor  bad  they  eaten.  How  oould 
they  ?  ThUB  tar  had  their  eiperieuce  been  nuique. 
The  commonplace  had  been  driven  out.  It  they 
could  have  stopped  breathing  during  theae  tiemu> 
lous  houra  tbey  would  have  done  so,  that  their 
whole  energy  might  be  concentrated  upon  their 
voyage.    It  could  not  have  been  otheiHiie. 

But,  after  having  been  hurled  like  a  meteor  npon 

the  North  Pole,  tbey  were  now  only  travelling  to 

'    their    misnon    as    fast  aa  a  backwooda  eioutaion 

~  I,  and  that  only  fitfully.    At  any  momtot  the 


Aeropole"  mighthalt.  True,  they  were  not  mota 
-lan'fifW  feet  above  the  paleocryatic  tsTiiia 
bansath  them,  but  even  sneb  a  fall  waa  not  to  U 
risked. 

With  what  velocity  can  aba  austain  bencll:" 
asked  the  Sergeant,  troubled. 

"When  we  only  move  at  a  rate  ol  five  mihsu 
hooT,"  replied  Profasaor  Wilder,  thonghtfaily, 
"  I  wfll  transmit  the  litUo  power  left  to  the  Lon- 
lontal  wheels,  that   we   may  descend  aa  aafely  u 

" Bat Bupponng  they  don't  work?"  whiaptnd 

the  tutor. 

Then  we  shall  come  down  in  a  circle  likeatnd 
of  prey.  Our  latetal  fins  wiU  act  like  ■  fin- 
chute.  I  Bpptaheud  no  contact  daogerooa  eur.u^ 
'■>  wreck  the  ait-ship,  oidy  perhaps  a  aeries  oE  iha^ 

The  cold  had  now  grown  worse   than  inteai*. 

Huddled  together,   congealed  by  fiftj-Eve  degiw 

ibjec'j  of  lyn- 


uddled  together,  conf 
low  lero,  the  younger 


bottom  of  the  car  was  itill  opened,  and  the  view  ol 
eternal, jagged,  eryitallised  waves  of  ice  ioiotttl^a 
two  sotferetB  with  nervous  terror.  Whydidthii 
fear  oreioome  them  for  the  fint  time ';  Becanie 
they  wen  the  only  ones  who  inordinately  reilii(4 
their  danger.  It  congealed  them.  Tbe  tutor  liil 
not  seam  uncomfortable.    Pole  fever  burned  hiis. 

"  Up,  men  !  "  cried  the  Sergeant,  alapping  Ihcai 
mightUy  npon  the  backs.  "Jump!  Fiinc  tnat 
Bima  about!   Hs^e  a  little  action.   ma!   Tn 

onldn't  die  yet !  " 

The  flrat  oath  heard  from  their  oommandir  sil 
his  fierce  look  of  contempt  awoke  the  man  and  tUt 
manhood.  That  was  uiair  taming  point.  Tom 
that  hour  Omj  did  not  lose  it  again.  Thas  tkt 
biavest  aoldisrs  have  been  those irtm  hidisIlA 

re  revelling  in  luxury  DOW.  Tbat'iii^l 
"  aaid  the  Sergeant,  BDcouragingly,   *'Il 


WotM  than  Ked  Hot 


ten  minntaa  we'll  be  caat  down  thm  lawiAifj 
never  men  did  beforp.  Keep  away  Itom  the  fc~ 
You'll  grow  spongy  !  " 

As  he  ^oke  bs  looked  at  the  great  heaUr  a 
the  Atkinam  cooker.    He  bad  not  felt  the  c" 
He  revelled  bi  it.    The  invanlta  also  ■ewad 
tonohed  br  the  ley  btsath  of  the  farthest 
Hia  pallid,  thin  '■'--  "— '  -■■ •■—  '-^  •■ 


had  sbroiibeD  IntoUini 
ot'iight.    He  had  read   how  to  d  " 
and  ma  Intelligent  mind  proteotadUi 
latone  glanoe  at  t&e  two  atoii 


The  Sergeant 

been  inlrasted. 

hKa,  sir !  "  he  commanded.    J*A  ^ 

so  frightened  that  he  did  not  itir  at  fiiit.  ^ 

"ion  have  dlaobsved  me!     Coma  here,  All*! 
Than  Jack  slowly  walked  towardthia  o      ---■-™ 
He  bad  never  obejed,  in  the  military  aenaa^  naaa 
He  did  not  know  what  was  Mming. 

"After  all,"  tbongbt  the  oommaodw,"!  ■■ 
be  tender  with  him.  He  didn't  know.  HeoooUi 
help  it.  No,"  he  continued  aloud,  "  ' 
Don't  coma  !  I  shouldn't' 

The  two  stoves  were 
forgotten  to  ill  them.    Tht?  had  bad  no  oil  sbi 
they  had  started. 

■'How  long  have  thay  bean  out  f ''qneriedBojny 
He  took  off  ms  mitten  and  touched  the  stovs  inil 
his  fingan.  He  knew  better,  bat  b*d  loiiethi 
where  he  wu.  With  a  jell  of  annT  be  witbdras 
hia  hand.   Soma  of  It  wu  Utt  behbd.    Ththsk 
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a  grett  m  that  of  >   Tbomaon  rtflectiiig 
rs  being  mid«  b;  Mr.  Fid],  ol 


AH   ZL3CT2ICAL    CASnVET. 
[B  nm  to  which  elocbidty  cm  be  put  in  ths 

howwhold  >n  almoat  wilhout  nnmbo'.    There 
O  MM) J  little  things  that  cui  baea^raccom- 
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Fio.  l.-FUn  ol  Electrical  Cabinet 


>d  bj  Bleotncal  meani  that  would  otherwiM 
ipoaflde,  or  Invatre  ths  amplorment  of  in- 
•  sod  oombarMHiie  meehaoinl  apparatoa.  A 
■  Uluitiatioii  ol  this  i>   aeea  in  the 


mmhIqH  ont*  ol  I  cabinet  dsTised  by  Mr. 
.  WMB^m,  and  DOW  iu  nae  in  hia  room  at  217, 
iTvoQ^-Saaoiid-ibeet,  New  York.  Ths  plan, 
Vtm,  and  teetloiul  riewa   deariy    duw  It* 


Ito.  t^—VtOBt  "Vimr  at  Eteetrical  Cabioet. 


bell  C.  This  circuit  i*  oontroUed  bj  a  iwitch  P*.  . 
three-caodle  power  electric  lamp,  joined  to  tbo  t«i 
minala  1 1,  ia  providod  with  a  reflector  to  throw  the 
lighton  the  lice  ol  the  clock.  Niaaawitchii 
lamp  circuit,  and  0  a  snap  awttcb  for  the  lamp 

An  indnction  ooil,  F,  prondes  for  electrically 
lighting  the  gae,  K  being  a  switch  in  tbis  circuit. 
Thais  is  a  relay,  M,  which  rings  the  ball,  D,  evary 

T.  The  apparatus  would  not  be  complete  without 
a  medical  ooil,  acd  this  is  shown  at  Q.  Tbe  two 
handles  are  at  E,  and  F  is  the  controlling  switch. 
Anotbei  switch,  R,  is  to  throw  the  batlatiei  r~  *~ 
eittaei  tho  medical  ooil  or  alarm  olock  dnjoit. 
eaUiut  oantains  (our  dry  oalls  of  the  open  drcoit 
type,  the  medical  eoQ  requiring  one,  the  alarm  olook 
two,  the  gaa-Ughtac  tfarea,  with  another  for  the 
r«UT.  and  the  iiie*iid«Bcant  lamp  lom.  The  oom- 
binanona  are  aooompllihed  by  the  Tarious  iwitchet. 
This  is  a  caaa  of  "  much  in  uttls,"  and  will  b«  ol 
intOMrt  to  thoso  who  delight  in  such  inaeniDUi  eon- 
—Skclrical  »orM(N.T.) 


A  HXW  CENTEE-GBISSES. 

THE  en^ranags  herewith  represent  a  machine 
for  gnnding  centres  in  pUoa ;  one  that  can  be 
qaiokly  placed  in  the  lathe  without  any  more  oaia 
— "---^-Q  than  ii  required  in  aetting  an  ordinarf 


talaMdliVt        °        •    r     J      -  the  angle  snd  the  position  of  wbeal- 

h*tMMth«Mbliiat  ilan  alarm  clock  con-   plane  aa  that  of  the  lathe  spindle. 

Its  ihiiaii  th^tng  potts  H  H,  whicb  riogi  a      1^^  machine  is  candnlly  deaigaed  and  acouMtely 


aoastiaoted,  the  wta  eabjccted  to  wear  bejng 
coTered  for  protection.  It  is  designed  for  MOtrM 
of  G0°  angle. 

Referring  to  Fig.  1,  the  operation  ii  as  foUoWt: 
Place  the  bar  A  loosely  in  the  tool-post,  then  pUa* 
the  machine  on  the  latbecentrea  at  B  B,  acnwlnB 
up  the  tall-slide  firmly;  adjust  the  raiaa  andftH 
rest  or  tool  blocking,  as  the  ease  may  be,  until  Uw 
bar  A  resta  squarely  upon  it ;  screw  up  the  tool-port 
screw,  withdraw  the  tail  sUde,   move  the  laflM 

C  in  ^.  2.  Preu  the  rubber  pnU^  U  agafnrt  the 
laths  oona,  first  banng  plaoed  the  belt  upon  the 
anuUaet  nep,  and  nm  the  lathe  with  or  without 
back  gears,  aa  may  be  preferred.  The  cut  of  wheal 
i*  adJBited  by  the  oroM-slide  handle  of  lathe.  The 
wheel  i*  tsoTed  asroas  the  surface  ot  c«Dln  It 
meana  of  the  handle  £.  The  adjuataiant  at  F 
prorideslardiffeTesitBiied  lathe*.  ItwiUbeiicitieed 
thatthelatbsreqnireanoehangetontstbegifndsr,  - 
erea  ths  dog-plate  remaining  in  ^aee. 

Fig.  1  show*  the  maobine  in  position  on  csnbeiot 
lathe.  F^.  2  1*  a  section  showing  the  ooreringi 
of  the  parte  and  general  conatruetion.  Pig.  3  ii  a 
aide  eleration. 

The  manufacturers  are  Leiasd,  Fanlconer,  and 
Norton  Co.,  96,  Batea-atreet,  Detroit,  lUch.— 
Amiritan  MaeAiniit. 


FHOTOGBAPHIC  DBFOBMATION  BT 
IJCAOX-POBUIHO   BLOTS, 
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•T«ot«  M  tu  MirMdom  ttom  dittortiMi  ii  ooneemed, 

E'vea  BQ  Imiga  inch  u  tb«  ef  e  irould  see.  Whan, 
urorei,  the  oo-leiu  mathod  it  varied  by  tlia  mb- 
ititDtion  of  two  plstai  with  ilita  in  thnn  (or  the 
Bmple  pinhole,  pouibilitiea  are  op«n»d  foi  dutor- 
timi*  of  •  TMr;  faTprliiiig  kind.  W<i  give  an  illoi- 
tntlon  takos  ban  the  Phot^  (JazeiU  (Puis)  of  eome 
of  the  TuietiiB  which  a  human  coantaoanoe  can  be 
nwde  to  npnuDt  when  the  method  to  which  we 
luva  nttcmd  i>  applied  to  the  puipoea. 

Tbii  enrioiu  wpIicatioD  of  photograph;  haa  been 
woiked  out  by  Doeoa  du  HauRM,  whoee  work  in 
ooDDMtion  with  the  method  of  heliochromy,  that  ia 
at  pnaent  atttacting  lo  much  attention,  u  lo  well 

Tim  illuatratioD,  Fig.  1,  showa  a  tube,  A  B,  lur- 
niihed  at  either  end  with  a  plats  in  wbich  »  fine  «lit 


hai  been  pietMd,  E  F.  Thii  1*  the  limple  form  of 
Ibe  appMatot ;  but  to  produce  the  Tanoni  diator- 
tions  ihown  in  Fig.  2  aereial  expedient!  bave  been 
reaoited  to. 

To  anahle  the  operator  to  effect  theae  diitnrtinna, 
it  wi:l  be  neceuary  to  have  movable  oapi  at  aitber 
•nd,  to  that  the  diioi  may  ba  changed  for  thnaa 
bearing  elite  of  anothw  form ;  and,  Moondly,  we 
Miutbeableta  place  cue  or  boUiducaoat  of  the 
KStlwd  plane,  catting  the  azia  of  the  tuh«.  The 
o^oaon  tot  taking  theae  groteeqaa  portraita  dirMit 
would  b«  too  long.  The  aitter  baa,  therefore,  for 
oaoh  podtion  berai  pbotographed  in  the  ordiaary 
way,  and  a  print  from  the  negative  bai  been  placed 
in  front  of  tu  diatorting  appaiatua  to  produce  the 
laaolta  aa  ahown.  TLx  apparatna,  as  made,  ia 
■npplied  with  diaca  buaring  alita  at  varioua  forma, 
itrajght  and  curved  :  it  ianaoeeaary,  however,  when 
niiiitr  a  complex  curve  to  take  care  that  each  part 
ol  the  carrier  only  cuta  the  lise  of  the  alit  on  the 
other  diao  at  one  point.  The  Tariatiom  which  the 
(uhj-ct  photograpbad  undergoes  depends  flrat  upon 
flie  diifanee  between  the  tube  and  the  model : 
•Mond,  apOD  whether  the  diac*  are  parallel  or 
oblique  to  etwh  other ;  third,  upon  whether  the  linea 
are  atraight,  curved,  or  broken  ;  and,  lastly,  accord- 
ing to  the  indinatioa  given  to  the  plate.  Tbe 
apptiancea  for  producing  groteaquB  portraita  of  this 
Bort  are  ao  aimple,  and  tho  optical   principle  '~ 

likely  to  be  widely  ri-peated.— /"Aufoji-Hp/iir  Wo 


UBE71TL  AJTD  8CIENIIFIC  X0TS8. 


Owmo  to  Ibe  fact  that  counterfeit  coina  are  bad 
conductora.  Prof.  Klibu  Tbomaon  auggcat*  the 
electric  ounent  as  ■  meana  of  detecting  spnrioiu 
-oney. 

Srlght  Sodium. — The  cmst  which  gathen  on 
•odium  when  kept  under  mineral  oil  nn  be  re- 
moved by  immeniug  in  a  mixture  of  petroleum  three 
parte  and  amyl  alcohol  one  part,  and  tubbed  with 
a  cloth  soaked  with  this  mixture.  If,  now,  it  be 
put  into  petroleum  aoDtaining  five  per  cent,  amyl 
alcohol,  tbeu  waahsd  with  pore  petroleum  and  kept 
in  petrolaiun  containing  oae-balf  to  one  per  cent,  of 
amyl  alcohol,  it  retaina  thia  luitre  (or  ■  long  time  ; 
becomiog  covered  very  alowly,  however,  with  a  film 
cf  aodium-amyl  oxide,  which  ia  easily  removed  wiUi 
filtei-psper. 

Comlsh  EnBlnea.—Tba  old-taabioned  Cornish 


equipped  with  orthodox,  old-taahioned  Cornish 
pumping  enginea,  and  their  performance  haa  been 
■ucb  as  lo  wncTdnt  adding  another  engine  of  large 
capacity,  made  at  the  Southwaik  Foundry  in  that 
[Hty.  and  having  a  good  many  "Comiah  "  feature*. 
Tbe  new  engine  weigba  Dearly  500  tona,  haa  two 
bigb-ptesiure  cylinders  )4iD.  diameter,  and  two 
low-preeaura  cjlindBra  3Sin.  diameter.  Tbe  pump 
plungsra  are  3Tin.  diameter.  The  floor  apace  occu- 
pied IB  30tt.  by  40ft.,  and  the  height  of  the  atmo- 
ture  3.5(t.  Tbe  fi}--wh«el  ia  only  20tt.  in  diameter, 
but  weigba  4ii  tona.  This  enome,  Iiidiulry  aaya, 
TO.OOO  gallona  daily,  againat  a  atatic 


head  of  2Wft.,   and  with  friction  reautauce  a^ual 
101b.  par  inch  pressure,  or  a  duty  of  2,S00-t^rM 

Fir  Beer.— Id  parte  cf  North  America  the  bark 

!  the  flr-tiee  (iNnrii  ,Vi^ra)  is  uied  to  make  a  fir 
_j8r  by  tho  following  procpaa :— A  large  butt  ia 
filled  three  parts  with  water,  which  la  heated; 
alterwarda  young  branches  of  fir,  bound  up  in 
bundlea,  are  added.  The  water  la  kept  builiDg 
until  the  bark  drops  oQ  tbebiauchas;  but  io  the 
meantime  some  oats  and  pieces  of  bresd  are  added 
to  the  water.  Aiter  boiling  for  ona  hour,  tbe  oats 
and  the  bread  sink  to  the  bottom,  while  the 
brachea  of  the  fir  swim  on  the  troth  of  the  liquor. 
After  the  froth  has  been  removed,  a  corresponding 
quantity  of  ooane  sugar  is  mixed  with  the  latter, 
being  well  stirred  and  then  racked  into  a  cask, 
whicb  contaiua  a  little  colouring  matter.  Before 
the  liquor  coola  down  sqme  yeast  is  added,  the 
whole  ia  well  stirred  up,  the  cask  £lled  op  to  the 
bnng-hole,  left  open,  and  the  liquor  allowed  to 
ferment  tor  twenty-tour  hour*.  After  the  fer- 
mentation has  been  concluded  the  product  ia  a  mild 
and  BgreeahlB  beer.  Tbe  beer  is  also  produced  hj 
an  extract  of  fir  ueedles,  which  is  made  by  con- 
centnting  the  liquor  ohtiioed  by  boiling  the  needlea. 
Medical  authorities  praise  the  salutary  effect*  of  the 


SCIENTIFIC!    MEWS. 

riTH  lefeienoe  to  th«  oonnectioD  between 

.  /  ituiBpata  and  magnatdo  Btorma— «  oob- 
neoUon  on  which  U.  JuHwn  tuu  thzown  toot 
doubt— Hr.  Jenvey,  of  tlie  6.P.O.,  Helbonnt, 
wiitea  thBt  on  Feb.  11  ft  WTeie  msgnetie  iton 
WM  experienoed  on  the  telegraph  linea  both  eM 
Mid  west,  and  tbe  quadniplex  linaa  fnn 
Sydney  to  Adelaide  were  lor  eome  time  nnwoik- 
able.  At  tbe  aame  time  an  enormoiu  mnnm 
WM  visible.  In  answer  to  t,  qneeiion,  Kt. 
Jenvey  received  a  telegram  from  Hr.  EUaiy,  oI 
the  Observatory,  Melbonme,  a*  follow*  :— 
"Magnetio  storm  commenced  Satorday  vay 
itrong.  Contintted  till  yeiterday,  whan  dis- 
tarbance  fell  off.  The  immense  ennspot  u 
oaQM."  Reoords  of  eimitar  ooinddeneca  in 
both  betnispheres  happening  &t  the  same  tine 
seem  to  prove  that  there  is  aome  contiwfen 
between  magnetio  atorma  and  ennspote,  thoagh 
one  may  not  be  the  cause  of  the  other. 

As  to  the  cftnee  of  siuupota,  some  inteniting 
information  will  be  fonnd  in  a  paper  by  Xr. 
E.  W.  Maunder,  on  "The  Difltributicn  of  Sin. 
spots  in  Solar  Latitude,"  which  appean  in  thii 

month's  Sn-ncMge,  with  diagrams  rep. "— 

tbe  manner  of  spot  distribution  at 
periods  of  the  cycle.  Mr,  Maunder 
that  "  the  secret  of  the  sunepot  problem  Un 
below  Qm  solar  surfooe,  not  above  it ;  and  tti 
well-known  fact,  that  ontbreaka  often  reouln 
the  same  districts  after  comiderable  interval! 
of  time,  appears  to  me  to  strongly  oonSrm  it' 

Vol.  I,,  Part*  I,  to  IV.,  of  the  itemoin  of  th 
British  Aetronomical  Aasooiatioa  oontMH 
reports  of  the  lunar,  meteoric,  star  colour,  nd 
variable  star  tectiona,  and  will  be  naefal  la 
observers.  ■ 

Another  cause  of  boiler  explosions  has  bM 
,  dieooverod.  The  French  craiair,J)Hj)Ky|tti»^ 
.  was  undergoing  her  machinery  trials 
electric  light  failed,  and  while  thei..  .^  .  , 
was  being  examined  the  water  mipplf  ■»  ■ 
boilers  fell  short,  and  a  "terriflo  expMM 
ooourred-  That  ie  attributed  to  the  failiNll 
the  etectrio  light,  but  it  is  not  improbaUstW 
tbe  weakness  of  the  boiler  had  something (el> 
with  the  disaster— at  least,  it  is  morelO^ 
than  shortnesa  of  water  caused  bytheelettoi 
light  going  out. 

The  coat  of  the  electric  light  *  li  m  " 
itself  felt  in  Clob-Und,  and  a  meeting  of 
tariea  has  been  held  at  which  it  waa  resotvMfe 
memorialise  the  oompaniea  to  reduce  tbt 
In  some  oasea  the  advantages  of  the  s 
light  are  ao  great  that  many  prefer  it  te 
spite  of  the  fxtra  cost ;  bninooneoan* 
the  troth  has  not  beeu  told,  for  wh 
>'  boom  "  first  commenced  tbe  publio  we 
many  times  that  they  could  have  the 
light  if  they  were  prepared  to  pay  for  it 

The  most  economical  plnn  of  snppljinf  tti 
electric  light  is  from  central  atationa  wlttl 
large  nnmber  of  consumers  per  mile  of 
and  in  difltricta  where  current  will  be 
in  the  daytime  for  motive-power  pm 
That  faot  is  well  known,  and  for  that : 
the  eiporlmtnt  now  being  tried  in  St  ,^ 
eras  ia  of  the  greatest  interest  in  Unt  (^ 
neotioQ,  for  there  are  many  towns  in  t» 
oountiT  in  which  "small  workers"  wooHli 
glad  of  power  laid  on  to  their  woikBhop  If  I 


Prof,  noaston  thinks  that  one  of  ' 
"  probabilltiea  "  is  a  cheaper  mesas  of  prodni 
electricity  than  by  biitniiig  coal  to  dim  I 
steam-engine,  which  in  its  turn  dnfsa  • 
dynamo.  He  tliinka  thermo  -  eleotrid^,  ■ 
whioh  ooal  will  supply  the  electricity  dirwy 
the  "  olne."  Mr.  Edison  says  he  thinki  * 
ateam engine  will  not  be  eupereeded  in  M^^ 
time,  except  by  the  oil-engino,  so  he  hia  • 
mooh  faith  in  the  ccnveraion  of  the  lat^^* 
energy  of  the  coal  by  any  direct  means, 

Juat  as  Prof.  Dewar  has  prodnoed  liqnili 
so  Mr.  Crookes  has  shown  us  how  to  matoft 
hot  air,  whioh  is  praotically  what  hii  aiM' 
mantiB  with  burning  nitrogen  amount  tix  s 
nitrogen  unites  with  the  oxygen  of  tfce  i 
under  the  gentle  presaaro  of  some  Hirmiwiwt 
volts.  Fortonately,  the  heat  prodooed  bj  j 
oombioation  is  not  auiHoient  to  maintaiii  I 
fiame  without  the  perauasiou  of  eleotriotf- 
I  appointed  bj  the  S^OT 
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scapements,  which  are  ufinecessary,  and 
re  all  ridiculously  large  and  heavy.  In 
^  give  me  the  idea  of  having  been  produced 
If  ul  workman  with  no  headpiece  to  direct 
ual  skill.  The  gentleman  who  sella  the 
ret  the  counter,  and  who  is  the  only  person 
om  the  buyer  is  brought  into  contact,  is, 
),  totally  ignorant  of  everything  beyond  the 
>rice,  and  it  is  better  not  to  question  him 
I  he  drives  a  seeker  after  truth  wild  with 
ordinary  ideas.  I  think  that  in  the  oorre- 
36  in  your  columns  on  gravity  escapemeuts, 
itress  hks  not  been  laid  on  the  fact  that  a 
dead-beat  requires  first-class  workmanship 
afnl  keeping  m  order.  So  soon  as  the  oil 
,  the  resutance  of  the  train  increases,  the 
to  the  pendulum  alters,  and  with  that  the 
.te.  A  four- legged  gravity  clock  may  be 
made,  but  so  long  as  it  goes  at  all,  even  if 
1  resistance  be  doubled  or  trebled,  it  will 
le. 
irby,  July  1.  T.  S.  Kennedy. 

PUBLIC    CLOCKS. 

'.]— With  reference  to  the  letters  that  have 
1  in  the  "  E.  M/'  anent  public  docks,  I 
like  to  ask.  How  is  it  that  a  city  like 
has  not  adopted  the  system  that  prevails  in 
hereby  all  tne  public  docks,  such  as  those 
'ay  stations,  hotds,  churches,  and  pillar 
thow  the  same  time  to  the  minute  ? 
ris  (as  I  think  you  once  aptly  observed) 
lay  on  his  time  as  he  can  his  water  from 
ins,   by  being   connected   with   the   head 

I  am  not  acquainted  with  the  principle  of 
,  and  would  like  it  explained ;  but  Ihave 
»od  and  watched  the  docks  on  the  boule- 
id  noticed  that  the  minute-hand  of  these 
lOves  by  a  series  of  jerks  ftom  one  minute 
the  next,  and  then  stops  dead  until  another 
las  elapsed,  when  it  is  jerked  on  to  that 
I  work.  It  seems  strange  to  me  that  we 
n  a  par  with  our  neighbours  in  this  respect, 
log  the    unquestionable   utility  and  oon- 

of  the  system, 
ton.  W.  Q-.  Stretton. 


BEGULATOB  CLOCKS. 

•l — My  letter  on  this  question  has  brought 
Teepondence,  and^  as  regards  escapements, 
dons  are  worth  prmting.    The  first,  from  a 

dockmaker  of  old  standing,  states: — 
y  escapements  are  not  used :  there  is  a  lot 
work  m  them  and  no  advantage  over  the 

in  rate ;  they  are  more  easily  affected  by 
ig  of  the  oil  and  by  dust." 
taer,  evidently  from  a  well  educated  man 
Kperienced  dockmaker,  states : — **  The  four- 
^vity  escapement  is  much  less  liable  to 
nent  than  the  Graham,  the  going  being  as 
rfection  as  is  possible  with  mechanism, 
known  these  docks  go  between  four  and 
rs  without  any  attention  except  winding, 
bein^  perfect  the  whole  time ;  iu  fact,  they 
>  their  rate  as  lon^  as  the  wheels  will  turn 
he  impulsejnot  bemg  given  from  the  train, 
it  docks.'* 
doctors  differ,  &o.        Thos.  Fletcher. 

^BUMBLE  AND  A  aXXESTION. 

}.]— In  reply  to  letter  33701 1  have  fitted  a 

of  chucks,  f&c,  to  mandrels  of  different 

and  have  not  had  a  misfit  by  cutting  the 

1  the  lathe,  but  the  taps  that  are  sent  out 

16   lathes  for   screwing  the   chucks  vary 

ich.    I  have  now  before  me  taps  by  wdl- 

oakers  that  do  not  fit  their  own  mandrd- 

d  vary  in  their  pitch  one  thread  in  20in. 

Jdng  cutters  for  the  cutting-frame  I  have 

them  to  112ths  by    206ths,    and   not  to 

vledge  have  any  of  them  required  to  be  re- 

fco  fit  the  slot  of  Holtzapffd  cutting  frame. 

ifraid  the  writer  has  had  some  of  the  cheap 

ckle  sold  him,  made  up  by  some  unknown 

I  have   found  some   of  them  only  iron 

?dened ;  also  twist  drills  the  same  material. 

U«  E.  S.  B. 


EtAW    AN     ELLIPSE    FBOIC    ITS 
CENTBE. 

9.] — Thebb  are  already  so  many  ways 
if  drawing  elliptic  curves,  that  I  feel  some 
I  to  whether  I  ought  to  trouble  your  readers 
lew  one  which  has  occurred  to  me ;  but  as 
a  can  be  made  with  so  simple  an  apparatus 
irooden  rods  and  five  wire  nails,  I  think  it 
iittpa  be  useful  to  masons  and  scene  painters 
at  to  set  out  elliptic  arches,  or  to  draw 
I  perspective.  By  this  plan  it  is  not  neces- 
md  the  iod  of  the  ellipse,  nor  is  any  cord 
• 

B  be  ft  rod  in  length  equal  to  half  the 
ifemeter  of  the  ellipse,  and  B  E  be  another 
Uy  rimilar,  except  that  it  may  with  advan- 
Ltted  with  a  roller  on  its  lower  end.  The 
C  B  li  to  be  equal  to  half  the  difference 


between  the  long  and  short  semi-diameters  of  the 
ellipse.  C  B,  0  P,  P  D,  and  B  D  are  all  equal ;  in 
other  words,  they  form  a  rhombus  B  C  P  D.  A 
rotates  on  a  nail  fixed  in  the  centre  of  the  ellipse, 
while  E  slides  along  A  E  (the  floor  will  do  very 
well) ;  then  the  point  P  must  describe  a  quarter- 
ellipse,  whose  respective  dimensions  are  settled  by 
the  fint  adjustment  of  the  lengths  A  B  and  C  B. 
The  other  quarters  can  be  got  b^  reversing  the 
instrument.  The  curve  is  a  trae  elliptic  one,  and  it 
may  amuse  some  of  your  younger  readers  to  work 
out  the  proof.  Blchard  Inwards. 

THE  HEDIOAL  00X7NCIL   AND  ITS 

POWEBS. 

[33750.]—"  DooTOB  Med."  quite  missed  the  point 
of  my  letter,  the  Medical  Council  having  the  power 
to  expel  ^m  the  profesrion,  and  deprive  of  his 
means  of  living,  any  man  who  writes  or  speaks  in 
public  upon  sdentifio  or  professional  topics.  The 
question  is,  Are  not  these  powers  wrongly  pos- 
sessed P  It  is  a  most  tremendous  weapon  to  give  to 
axiv  body  of  men  when  no  appeal  to  any  other 
triDunal  is  allowed. 

I  cannot  agree  that  to  deprive  a  man  of  his 
diploma,  and  practically  to  mm  him  in  his  profes- 
sion, is  a  "  very  mild  "  action,  as  **  Doctor  Med." 
appears  to  think  it  is.  The  medical  Press  will  only 
admit  writing  which  is  in  absolute  and  unquestion- 
ing accord  with  the  orthodox  and  prevalent  doc- 
trmes  of  the  schools ;  therefore  the  only  means  of 
open  and  thorough  ventilation  for  other  views  is 
the  public  Press.  PnUic  opinion  and  the  influence 
of  the  public  Press  have  done  more  for  the  progress 
of  medical  Imowledge  than  all  the  attempts  to  keep 
the  profession  a  narrow  eralt  or  goild,  which  are 
the  weapons  of  the  medical  Press. 

To  be  consistent,  the  council  must  attack  other 
doctors  who  write  and  speak  in  public.  What  of  all 
the  medical  men  who  write  in  the  reviews,  and  who 
lecture  on  many  sdentific  and  professional  subjects 
in  public  ? 

I,  for  one,  refuse  to  be  bound  to  silence  if  I  have 
anything  to  say  which  I  have  reason  to  believe  is 
of  value  to  my  fellow  man ;  and  I  would  rather 
**  advertise  '*  myself  by  public  utility  in  lectures  or 
writing,  than  by  l^e  thousand  little  society  dodges 
which  are  used  by  the  profession  every  dUtj,  with 
no  opposition  from  the  council.  I  may  instance 
that  in  a  fashionable  church  near  me  there  is  quite 
a  keen  competition  always  on  hand  for  the  little 
publidty  of  sidesmen,  or  other   means  of  a  little 

Srominence  in  the  congregation^  amongst  five 
ootors  of  the  congregation.  This,  and  all  the 
mannerisms  and  tricks  to  obtain  public  notice,  are 
far  more  **  infamous  "  methods  of  advertising  than 
is  the  attempt  to  be  of  use  to  the  public  in  the  Press 
or  on  the  platform. 

If  a  man  has  the  gift  of  speaking  or  writing,  and 
brains  to  back  it  ivith,  why  is  he  to  let  it  all  fail  of 
utility  because  he  happens  to  be  a  doctor  ? 

The  powers  of  the  Incorporated  Law  Sodety  have 
nothing  to  do  with  this  matter.  The  public  do  not 
want  lectures  and  letters  upon  law :  they  do  want, 
and  must  have,  information  on  matters  affecting 
the  public  healtii,  and  it  must  be  conveyed  to  them 
in  language  free  from  professionalism,  or  *'dog 
Latin."  They  cannot  get  it  in  the  medical  Press ; 
above  all,  they  cannot  find  any  discussion  upon 
doubtful  points  in  orUiodox  medical  opinion  in  tlie 
medical  Press,  and  yet  they  must  get  at  the  truth 
in  these  matters.  How  can  they  do  this,  unless  the 
public  Press  majr  give  them  the  opportunity  which 
they  fail  to  find  in  the  professional  journals  ? 

The  trutii  is,  I  suspect^  that  Dr.  AUinson  has 
shown  3ome  marked  opposition  to  orthodox  medical 
shibboleths.  If  writins  in  the  public  Press  upon 
medical  matters  is  rea^y  his  offence,  the  council 
will  have  their  hands  full,  and  the  profession  will 
be  less  overcrowded  after  the  exodus  of  the 
offenders.  Personally,  I  am  not  acquainted  with 
Dr.  AUinson,  and  I  am  not  in  a^eement  with  many 
of  his  opinions.    I  hold  no  brief  for  his  defence 


more  than  for  any  other  man  who  seems  to  me  to 
have  been  attacked  by  a  method  which  is  a  sur- 
vival of  the  most  inquisitorial  days  of  theological  or 
any  other  bigotry ;  and  I  would  hold  the  same 
opinion  if  the  man*s  opinions  were  in  my  eyes  abso- 
lutely wrong  and  absurd,  or  even  dangerous.  He 
should  be  at  liberty  to  express  them,  even  though 
he  has  the  great  misfortune  to  bdong  to  a  profes- 
sion which  seems  to  spend  much  of  its  time  in 
strutting  around  on  its  own  dignity. 

**Do  as  you*re  told,  and  don't  argify,"  is  the 
motto  of  the  council.  I,  for  one,  do  not  intend  to 
obey  it.  Heretic. 

OBEBN,       &o.,       ELE0TBI0IT7, 
SCBOFXTLOSO,  &o. 

[33751.]— As  these  proprietary  medicines  are 
bemg  constantly  recommended  by  a  correspondent,, 
who  signs  himself  *'  J.,'*  it  may  interest  some  of 
your  readers  to  learn  the  results  of  trials  I  have  seen 
made  with  them.  Using  Canceroso  according  to  the 
instructions  givoi,  two  patients  died,  one  in  six 
weeks,  the  other  in  two  months.  Bedelectridty 
applied  as  directed  for  another  ailment  produced 
absolutdy  no  effect;  but  the  disease  ceased  after 
about  a  week's  hospital  treatment.  It  would  be 
very  interesting  to  hear  from  any  patient  (not  vendor 
or  agent)  who  has  received  benefit  from  oaucer  or 
scrofula  by  using  any  of  these  medicaments. 

S.  Bottone. 


AN  IMPBOVEUENT  IN  SHBABS. 

[33752.]— Thb  Tdffliche  Runsdchau  says:— "We 
are  indebted  to  the  well-known  manufacturer  of 
sted  wires,  Henckds,  of  Solingen,  for  an  improve- 
ment in  this  construction  of  shears.  The  shears  at 
present  in  use  consist  of  two  blades  connected  by 
means  of  a  rivet,  and  an  object  is  cut  by  being 
taken  between  the  edges  of  the  blades  as  they  come 
together.  Shears  constructed  after  the  new  method 
act  differently.  The  blades  are  fastened  together 
by  a  kind  of  cap,  in  which  there  is  a  lever-adapta- 
tion«  As  the  uiears  dose  the  action  of  the  lever 
forces  one  of  the  blades  under  the  other.  The  lower 
blade  acts  as  support,  the  upper  as  knife.  The  ob- 
ject resting  on  the  lower  blade  is  cut  by  the  uppeo 
in  its  descent.  Shears  so  constructed  are  much  more 
powerful  and  effective  than  those  at  present  in  use» 
A  pair  of  small  garden- shears  of  the  new  construc- 
tions cuts  quite  through  a  thick  branch,  and  a  pair 
of  small  shears  will  cut  through  a  five-fold  layer  of 
felt  and  sole  leather.'' 

This  new  invention  is  sure  to  come  into  extensive 
use.  J.  Matthewmaxi. 


aLUCOSE  AND  ABTIFIOIAL  HONET. 

[33753.1  — Thb  foil  wing  description  of  those 
artides  of  manufacture  known  as  syrup,  glucose, 
**  So-and-so  honey,"  &c.,  which  are  very  common  in 
the  United  States,  may  be  of  interest  in  connection 
with  thequery  on  Food  Adulteration  (77589,  p.  416), 
especially  as  it  bears  the  authority  of  the  American 
Grocer:— The  common  notion  of  molasses  or  syrup 
is  a  product  derived  wholly  from  sorghum,  sugar- 
cane, or  maple  sap.  The  popular  idea  of  an  adulter- 
ated molasses  or  syrup  would  be  one  made  from 
other  materials  or  compounds  than  those  mentioned. 
It  is  true  that  the  word  molasses,  in  a  more  limited 
and  technical  sense^  should  be  applied  only  to  the 
liquid  material  draining  from  granulated  cane  su^ar 
made  from  sugar-cane,  either  by  natural  percolation 
or  by  being  treated  in  centrifugal  machines.  The 
commerdu  term  molasses,  however,  applies  to  a 
larger  number  of  products.  It  indudes  the  molasses 
made  from  sorghum,  and  this  is  no  mean  product 
when  the  whole  country  is  considered. 

Perhaps  the  best  distinction  to  be  made  between 
the  term   molasses  and  the  term  syrup  is  this: 
Molasses  is  ^e  natural  product  of  the  manufacture 
of  sugar-cane,  sorghum,  or  mai^l«  fa.^^^x^s^'^t':^^ 
duct  from.  -^YiiriDL  ^  ^^^  ^"^  \5sa  ^B«MHa:\i»j^x**sa. 
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It  hu  long  b««n  known  that  a  luge  put  ot  the 
n^le  vnp  aold  in  the  mukat  u  made  fiom  sln- 
oow,  nndantuidiiie  b;  thii  term  the  liquid  product 
of  Uie  MnnnioD  (S  atarch  into  sugar.  It  u  alto 
*r«U  known  that  Ui^  qiunlitiei  of  maple  Bjnipa 
an  Bold  on  themaiketi  which  are  (ftbriuiioiu  made 
ap  ot  othar  iwoet^  to  whioh  a  little  maple  mnlniiitu 
ii  added  fOi  the  par|ioM  of  giviiic  it  flavooi,  or,  aa 
il  idten  the  eaae,  hemg  antirely  free  from  any  addi- 
tion of  mapla  prodnot  whatevar.  lie  maple  navour 
il  inpait«a  to  arrap*  b7  miiiiig  with  thsm  an  ez- 
traot  ot  hiokory  bark,  and  tui  prodnet  bM  beon 
luda  and  sold  under  the  term  ot  mapeline.  It  ii 
aate  to  WTtbat  pediapa  the  grwtar  qnantitv  of 
Buvla  iiiiiUmmii  or  aymp  sold  on  the  market  ■•  an 
adultscation  in  tha  trne  nnse  of  the  word.  Theae 
daSnitionf,  howorar,  aro  onlf  of  a  popular  nature, 
and  a  ijrap  oonld  not  ba  aaid  to  be  adulterated, 
legally,  onlen  aome  ititnte  is  enacted  eatabliahiug  a 
nmdard  by  which  theae  prodaota  could  be  judged. 

For  the  pnrpoae  ot  thia  laport,  a  molaaaea  or 
■jTup  ia  adnlteratad  whenavet  it  oontsiiiB  glu<»M  or 
any  other  mbataoce  whioh  would  not  be  a  natural 
prodoot  of  ■oigbiim,  ngac-oana,  or  the  mapls-tne. 
Mrrlnnrw  or  ayrupt  which  are  made  eiclumTely  of 
the  product!  ot  aorghum,  aogac-oaoe,  and  maple 
mp  nnnot  be  said  to  be  adnlt«rated  in  the  strict 
■Mue  nt  the  term,  no  matter  what  the  method  ol 
tbiir  pnparation  may  be. 

The  pnMOOe  of  ohforide  of  tin  in  molaaaea  in  any 
large  quantity  ia  declared  to  be  highly  objection- 
able. Molaaaea,  therefore,  which  ia  the  natural 
fcodact  of  the  ingir-aaiie,  bot  which  contains  tin 
aa  a  rwnit  ot  waihing  the  ciystals  in  the  centri- 
fugal with  that  anbitance,  ahould  be  coniidered 
adulterated.  In  looking  tor  tin,  in  a  number  of  b- 
itancea  aopper  alao  »>■  foond  in  the  molasaea.  This 
Mpper  donbtleia  comes  from  the  eoppar  pans  and 
eoppar  ooils  nied  in  OTaporaling  the  juices  and 
ITrnpf.  Its  preaenoa  bong  meialy  acddenlal,  it 
oould  not  be  oonsidered  as  an  adulteration.  Coj^ier 
Mlti  aie,  howerar,  not  palatable,  and  thair  preaenoe 
fa'a  mnlaaaaa  or  ayrup  A  highly  objeotionable. 

In  ngaid  to  glncoee,  it  may  ba  aaid  that  its 
pteeauce  In  molaaaaa  or  nmp  is  an  adulteration, 
anlaaa  the  artiole  oonlalning  it  ia  diitinoUy  so 
marked.  A  few  yeua  ago,  when  sugan  and 
molaaaea  were  higher  priced  than  they  are  now,  the 
manufacture  of  syrnpa  from  glucose  was  Tsry 
profltaUe.  The  price  ot  genoine  moluies,  how- 
•VM,  has  at  the  present  day  fallen  so  low  as  to 
make  the  maoofaotore  of  glucoea  for  the  aboTe 
pnrpoee  mudi  lea*  profltaUe  than  before.  Tha 
adTantage  ot  naing  glucoae,  neTerthelaaa,  ia  vary 
great,  Mde  from  its  cheapnesa.  It  givei  to  a 
•jiup  a  fine  body  and  a  light  colour.  A  molaaaea 
or  tjn.fl,  thacefore,  made  chiefly  ot  glaooee  and 
0»TOUiea  with  the  ratoie  mQliBses  of  a  refinery, 
makaa  a  Tery  attraetiTe  article  for  table  use,  In 
■>  fat  aa  appeaianoe  goes.  In  regard  to  whole- 
■onuoew,  alto,  it  ia  not  poaaible  to  condemn  glucose. 

'WbanpropKlynadeitiaaawfaolaaome  an  article 
«f  diet  as  cans  sugar.  In  fact,  the  atarchae  which 
are  eonetuned  in  our  foods  are  all  oonverted  into 
^ncoia  during  the  pnicena  of  digeation.    A  glu- 

'-- ^,   therefore,   ia   a   atarch   food   already 

' — '«d.    The  use  of  acidi  in  conTaitina 

0  glncoae  would  prove  detrimental 

_i  healtk  -  unleaa  they  were  earsfolly  remOTed. 
Oluooeaa   are,   therefore,  often   made   wiA   *" 


uune  diatance  from  the  centre  of  tha  cylinder. 
inppoae  F  to  be  a  small  insulated  conductor  in  a 
iied  podtion.  Now,  if  a  F.D.  be  eatablished 
Setwaen  £  and  tha  cylinder,  no  motion  will  ansue, 
for  tha  attraction  between  E  and  the  right-hand 
lalf  of  the  cylinder  will  be  exactly  equal  to  that 
^tween  it  and  the  left-hand  half.  But,  if  F  be 
umaghtto  the  same  potential  aa  E,  the  eqoihbiitun 
irill  De  destroyed,  tor  F  will  screen  pikrt  of  the 


eyiioder  from  B  (Eip.  IS).  Hence  the  force  tend- 
ing to  lend  E  to  the  nght  will  be  the  stronger,  and 
wSl  result  in  an  apparent  repulsion  ot  F  and  E.  It 
will  be  seen  that  the  mutual  action  ot  F  and  E  is 
predsely  analogooe  to  that  of  the  laaTes  ot  on 
elactroacope. 

The  prindple  just  explaioed  is  made  use  of  in  the 
aonatmctioD  of  the  torsion  electrometer  illnilnted 
[n  Fig.  34,  which  ahowi  the  Oobnde  ot  the  instru- 
mmt.  The  gtneral  oonatniotian  la  the  same  as  the 
boraioneleclrometeTalreadydescribed(ieeFiK.  26) : 

■  the  following  modiflcationB  are  — ""' "  '"'""  "" 
—  "•  **-a  gla«  jar  is  lined  with  t 
of  the  mj  np.    A  nai 

in  tha  coating  at  the  aome  height  aa  the 

vane,  ui  order  that  the  position  of  the  morabla  disc 
Qiaybeseen.  A  scale  of  equal  parts  is  pasted  on 
theontlide  ot  the  instrameat  just  below  tha  glit, 
For  the  purpose  of  recording  tha  petition  of  the 
rane.  The  scale  ia  ahown  at  AB,  Fig.  34.  The 
wire  F  is  dispensed  with,  and  an  insnlatins,  in- 
Itead  ot  a  conducting,  arm  ia  nied  to  suspend  the 
moTable  disc.  Tha  tinfoil  coating  ia  exactly 
nmilaT  in  its  functions  to  the  tinfoil  enTalope  ot 
the  electroscope.  Aa  in  tbii  caae  the  coating  ia  on 
the  inside  of  the   jar,   it  ia  necessary  to  have  a 


Biay  be  put  into  connection  with  tha  "earth, 
with  any  oUur  body  with  which  we  are  experi- 
menting.   The  other  parts  ot  the  instrument  are 
the  same  as  ahown  in  Fig.  2S. 

In  using  thii  electrometer,  tha  index  on  the  oap 
is  Scat  brought  to  laro  on  the  upper  scale,  and  the 
position  taken  np  by  tha  nne  marked  on  the  lower 
scale  (AB  in  Fig.  34).  The  vane  is  then  brought 
into  oontact  wiu  the  fixed  knob,  and  the  terminal 
of  the  electrometer  connected  with  the  body  whoae 
potential  ia  to  be  obaerved.  The  vana  is,  therefore, 
repelled  by  the  knob,  and,  on  coming  to  rest,  takea 
ap  a  poaition  dependent  on  the  P.D.  between  it  and 
the  tinfoil  envelope.    Tha  cap  must  now  be  turned 


sequently  be  determined  with  much  '  greater  Km- 

--  -y  than  in  the  attraction  form  of  the  inatmmait. 

inned  paper  instead  of  tinfoil  may  ba  used  tot 

coating  the  jar,  and  the  morable  disc  may  has 

circular  piece  of  the  same  paper  about  an  uicli  b 

diunetei.    The  insnlating  portion  ot  the  Tana  It 

*-  -*  made  of  a  thin  strip  of  ebonite.     After  the 

a  has  been  repelled  it  ia  soma  time  before  it  enaas 

est.    The  ansla,  however,  can  be  read  bdcra 

takea  plaoa  if  tha  cap  ia   turned   till  Sia  vaai 

awing!  to  an  equal  extent  on  each  aide  of  it*  atco 

position,  provided  the   extent  of   the  exeuiaion  li 

small  compared  with  ita  diatance  from  the  knob. 

_..  Attraction  varif*  at  iguari  of  F.D.  IThird 
Jf«(Aoi/.)— The  apparatus  required  consists  of  tks 
toraion  electromeler  just  described  and  the  daotoi 
bisector.  Obseivatioas  are  then  taken  in  thaaos 
manner  as  in  Elxp.  Nos.  43  and  48,  which  will  is 
found  to  ;rield  sunilai  raiulta.  Acoidental  cnon 
may  be  eliminated  by  taking  a  set  of  tour  obaam- 
"^ans  in  the  following  manner  : 

(1)  Call  one  of  the  sidaa  of  the  bisector  A  and  Iki 
other  B.  Suppoae  it  to  be  standing  on  B,  wlthi 
consequently  uppermost.  Coanect  A  withthatw- 
— '-lai  of  the  etoctromoter.  and  eleotrify  A.  Ofaasm 

angle  of  toraion,  which  call  n.  Next,  tctaat 
the  temiinal  to  the  intermediate  conductor,  taUu 
are  to  keep  the  connecting  wire  insulated  wbils 
'hanging  the  connectiouB.  Again  observe  tha  aaglt 
ottoraioa,  which  call  i.  We  must  be  careful  to 
luing  the  vane  of  the  electrometer  into  contact  aift 
aiai  knob  before  obierving  b.  Now  disdiaiia 
tha  electromatei,  aa  wall  aa  the  bisector, 
to  the  next  observation. 

(2)  Repeat  the  experiment,  obtaining  a  ai 
aa  l>etore ;  but  touch  the  terminal  ot  tha  <la 
meter  attar  diaconnecting  it  from  A,  and  I 
connecting  it  with  tha  iataimediate  conductor. 

(3)  Tom  the  biaector  upside  dow 
l>eoomeB  uppermost,  and  repeat  the  i 
described  in  (1). 

(1)  The  tiisecCor  remaining  in  the  ■ 
repeat  the  experiment  aa  deacrilied  in 

Find  the  value  of  —  from    each 
and  oalculata  tha  mean  reaiUt.    The  lattsi  ttnU 
cloaely  approximate  to  0  25. 

iiampte.— The  following  are  the  reaults  ol  ftw 
such  observatioa* : — 


jd  tor  this  purpose,  and  other  ferments 

are  also  employed.  At  the  present  Udm  the  use  of 
glnooae  in  uie  manufacture  of  molaaaea  and  ayrupt 
cumotbe  said  to  be  a  tnud,  from  a  oommeroal 
point  of  view,  inasmuch  as  the  glnooae  coats  quite 
aimnoh  aa  the  other  miterialaot  which  the  molaaaei 
and  syrups  are  made.  The  Department  does  not 
approve  ol  the  addition  ot  bleachers  in  the  treat- 
maot  ot  molaaaea,  and  was  unsuooessfol  in  getting 
■amples  of  the  blaaohing  agenta  for  analysis.  The 
•acnt  of  their  loeparation  and  method  of  their  use 
aia  eantullj  iruMded  by  the  makers  and  oaen. 
ITolIowiBgisaUrt  of  the  Needling  agents  lupposad 
to  be  most  commonly  used:— (1)  Sulphur  fumea; 
(S)  diloride  of  tin,  about  loz.  nt  a  saturated  sola- 
tlon  to  each  barrel  of  molBDxui ;  (3)  sulphite*  and 
anlphnrio  acid ;  (4)  sulphite  cf  aoda  and  zinc  dust. 
afterward  oxalic  add  to  predpitale  the  zinc,  Sugai 
[s  so  cheap  that  the  houaekespar  can  substitute  il 
for  molaaaea  and  make  her  ajrup,  and  thus  avoic 
all  riak  ot  adulteration.  W.  J. 


XXFBBIUBlfTS   IN-BLBOTBOSTATIOS 
-XTt. 

133754.]— a^Kiiion    Form    of    ToTaim    Fleelre- 
— j_      ii>-  .v-„  __^  daaoribe  a  more  oonvanieni 


prindpleia 
deeoiibed. 


it  quite  BO  ample  as  in  the  form  al 


Let  ABC  be  a  hollow  conducting  cylinder,  hsvinf 
tta  benba  at  D.  Suppose  E  to  be  a  small  Inanlatec 
eonduotor  attached  to  D  1^  an  iusalating  arm,  ei 
M  to  be  fiea  to  turn,  but  always  to  remam  at  Ihi 


until  the  vane  is  brought  to  its  Grst  (or  zero)  posi- 
tion. The  angle  through  which  the  cap  has  oeen 
turned  gives  the  torsion  ot  the  wire,  and  this  again 
meaaorea  the  apparent  repolaton  between  the  vane 
and  the  fixed  tmob.  When  an  observation  ia  mside, 
it  is  important  that  the  vane  ahonid  be  at  the  same 
potential  aa  the  terminal  ot  the  eleetromatw.  Ttiia 
IS  insured  by  first  of  all  bringing  the  two  into  actual 
oontact.  For  this  purpoae  a  piece  of  wire,  stiffly 
fixed  in  the  wooden  cover  as  at  F,  Pig.  28, '  ' 
cranked  at  the  end,  ia  very  coavanient  in  many  ^- 
perimenta.  It  must  be  noted  that  the  potential  ot 
the  vane  doea  not  vary  aa  it  revolvea,  because  it 
remains  at  the  same  distance  from  tha  inaide  ot  the 

The  praetiM]  advantage  of  this  form  of  the  tor- 
sion electrometer  ia  that  the  vane  is  always  in  a 
poaition  of  stabla  equUlhiJam.    The  angle  can  con. 


0  tkstB 


The  reaolt  is  rather  lass  than  it  should  be.  U> 
waa,  doul>tleBB,  due  to  defective  inanlaticn;  t( 
since  t  was  always,  of  necestity,  obaerved  sfM^  . 
any  detect  in  tha  InsulatiDn  would  have  a  gnM 
effect  relatively  on  t  than  on  a  and  would  (MM* 
quently  tend  to  reduce  the  value  of  ~  . 

Call  the  potential  of  the  upper  side  ot  ths  It 
sector,  after  being  connected  with  the  tarmmsl  (■ 
the  electrometer,  P.  The  lower  side  and  theliafd 
electrometer  being  anumed  to  tl 


doctor  is  t  P.  Then  the  obaerved  potcaitial  ot  Iks 
intermediate  plate  iaiP +»,  when  the  00  '-"" 
with  the  intaimediate  oooduotor  ia  mad' 

atelyon  disoonnectiag  the  terminal  of  ^e  all 

from  tha  upper  aide  ot  tbe  bisector,  and  }  P  -  - 
whan  the  terminal  is  first  touched,  so  aa  to  ledass 

z,  being  small,  ita  disturbing  effect  is  eliminated  hf 
making  two  observations,  and  taking  tha  BMA 
result.  In  the  same  manner,  by  ravening  As 
poaition  of  the  bisector,  any  error  arising  from  wot 
of  tymmetiy  in  the  two  halves  ot  the  iiiitminsal 
will  be  eliminsted,  the  error  being  poaitivB  m  oat 
ease  and  negative  in  the  other. 

llie  immediate  reeult  of  this  experiment  b  tbit 
the  apparent  repnlaion  of  the  vane  from  tha  kxit 
of  the  electrometer  is  reduced  to  one-fourth  wha 
the  F.D.  between  them  and  the  envelope  is  halvel 
As  explained  above,  the  apparent  repulsion  is  dm 
to  the  difference  of  two  oppoead  attiactive  bMi 
acting  on  opposite  sides  of  the  vane  of  the  aleetm- 
meter.  These twoopposedatbaotionawiUimnMI 
or  <i||.iini.li  in  tile  same  ratio.  Eanca,  it  thsdtt- 
feienoe  between  them  deneatea  one-fourth,  each  « 
the  attractive  toroee  most  also  have  decreased  <)••■ 
fourth.  ThuB  we  find,  as  in  Exp.  No.  48,  Oat 
when  the  P.D.  between  two  bodiaa  is  doubled,  M 
attraction  between  them  is  increaaed  tour  timM. 

It  follows  tram  the  preceding  that  the  a(l  rotlifs 
bclicein  iiro  bedif,  v>hatt  dulaim  it  cotutmtl.  ran* 
iqtimof  tht  F.D.  bctirefH  thtm. 


^ _.  :his  ■« 

eipreaaed  algebraically  by  saying  that  f  —  <^ 

lerey  is  the  attractive  force,  x  the  dil!arfsioB« 

tential,  and  e  a  constant  depending  on  the  oik 

If  in  the  abova   equation  *■ 


potential. 
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X,  y  becomes  four  timet  u  mach,  mhaltvtr  uid  madator  Muiftaloie,  where  thera  ia  aind  bu  not  lo  much  in  domud  with  our  giocen  for  giTing 

i!m  o/x.     Moreover,  ;/  remama  the  ume  with  about  8ft.  of  w&tei  on  it.     A  IreaieDdom  ua  it  the  Sktoot  of  ChineM  tea;  and,   teaoiidlT,   the 

'  nit  podtiva  or  negaiiTa.    But  these  are  wM  bnakiDg  orer  the  bu,  to,  before  croenng  it,  tea  giowen  of  CejloD  have  been  luccMafol in  pro- 

4itioni  which  are  which  ue  tomid  by  eX'  and  while  running  in,  the  native  ikipper  opened  dudns  a  flaTOuring  tan,  which,  blended  with  tha 

ttoaabtiitlietweeny  tmdx.  Sincenoother  one  oil  caik  forming   apart   of  the  caigo,  aod  ladiaii  tea,  niita  the  nalatea  of  the  Britiih  oonaumer. 

leal  relation  between  y  and  x.aatiafiea  the  re-  scattered  it  all  round  io  the  sea  plentifully,  with  In  oanneotian  with  the  tea- plant  it  may  be  itated, 

KmditioM,  we  are  justified  in  aaatuniog  that  the  result  that   he  took  bia   Qtait  acroaa  the  bar  that  the  oil  sxpreued  from  the  seeds  is  nsed  botti 

ilj  the  attraotloD  varies  as  the  square  of  the  safely,  and  so   saved   the   vessel   and  the  cargo,  for  food  and  as  an  illuminant." 

oeol  potential.  Tbe  Teeeel'l  name  was  Mahadepramil,  and  wai  of  The^riceol  the  best  black  tea  at  one  of  the  oldeit 

Ebe  thoDgbt  that  the  experimental  evidence  05  tona,  bound  from  Cochin   to  Bombay.    Thia  is  houses  in  the  City  of  Laadon  is  4i.  a  pound ;  bat  it 

thelaw  thatattrutioQVarieaajithesiinBie  the  first    case  on  record  of  a   native  tindal  (head-  ti  tea.    What  can  it  be  that  is  sold  at  9d.  f 

'.D.  is  iniufiicient.     It  may  be  objected  that  seaman)  wlio  lacoessfully  used  the  oil  in  troubled  Ntm.  Sor. 

'  has  only  been  provnd  for  the;particalar  waters.  »    . .   .  -                              - 

1 :  2,  and  that  it  does  not  follow  that  it  will  The  last  Indian  mail  confirms  the  value  of  this 

■  other  ratios.     But  if  the  law  holds  for  the  dieoovery,  of  which  I  have  read  much  cf  late.     I  USEFUL    AHD     SCI£NirFZC     VOTES. 
2  whalci-tr  be  the  valur  of  the  P.D  ,  it  most  know  that  surf-bound  Maliib.tr  coast  wall— there  is                                        . ... 

■any  ratiowhateo6ver,andtheeiperimenlal  very  rarely  smooth  water  near  the  land.    A  canvas  t)i„,,_„„  _r'.„.ji.,.  ..i.h-n—T,  ^^   ..  .  »« 

a  may  be  made  ui  strong  as  we  ptUse  by  in-  bag  filled  with  oil.  towed  on  the  weather  beam,  is  Platinimi.-Canadun  plabnnm  ore,  M  a  com- 

■  th.\umber  of  separlte  obs^vations'^  on  a    better     arran^ment.       Another    improvement  T''^!'^'^^•J^^t^}^LS?'ilT^%.TrJ^Z^ 

irt  a  t^    rt  ^  tSe V^m  nmt  set  ^"OD  ADTItTBBATION :  JAM,  TEA,  &o.  quantity  ol  platinum  hu  already  been  obtained 

nll^have  th^  effect  of  altering  the  poaiti™  of  ^I33J68.]-T^  ^i^^lVJ:  f^.^ilZP^'l^  S^  tf^^pu^^^^.^'^Si^Ue'uitl^'S 

*■  '■      ■  "^e^  nuts^n  but^*^  ."ititut^r  wSje   tSi«  ^^ -{^y  ^■^--  °\^'i<^  Columbia  pUtinum, 

BESANT    ON    «M«BBI8Ii    AHD  SC^rthTn^rdft' ^^  ^TJnTS'o'^e^l^j;^  S^ '^tr^hl^TounT its  ^^l^T' ^  CdS 

H-n-KOTISM.  ^u^n'"ol''i^^Z^^n':^dt^rfik"%fttot  market     An  increa«  of  output  may  ba  exp^tad, 

5,  -I  WAS  much  interested  lart  Saturday  by  Considered  is:  What  is   the  meaning  of  the  tarm  "the  Tuhimem  Hydranhc  and  Improvement  Com- 

esinfs  lecture    on    the    above  snbjecJ  S  SdXnton"     MoSt  pl^pChrvTa  5.mmon-^  P^7  >""  ",»*''  preparation,  to  Eegm    hydraulic 

1  Hall,  and  especially  by  her  reference  to  definition  of  thetarm;  but  eofar  as  the  legal  aspect  nunuig  on  a  large  scale. 

•ding  article  m  No.  1421   on   >' ShaU  we  of  the  question  is  conoemed,  thereseems  littlemora  The  Therapeutlo  Uaea  of   Iron.— The  tonic 

re  a  Thought  Machine  i*  "     Mii.  Basant,  I  than  oonfusion,  except  in  certain  specified  cases.    I  and  hsmatinic  uses  of  iron  were  well  knowii  to  tha 

bas  a  good  deal  in  common  with  our  old  believe  the  grocer  most  not  sell  a  mixture  of  coffee  ancients.    The  old  way  ot  administering  this  metal 

Simna,"  as  regards  this  matter,    Theyare  and  chicory  without  so    labelling  it,  but  he  may  was  very  curious.    The  metal  being  ven-  much 

entino  in  tbeir  methods  ot  dealing  with  the  sell  something  innocent  of  coSee  provided  he  calls  need  in  the  preparation  of  wet^ioiuoi  war&re,.aoS 

and  they  ore  both  evidently  rather  disposed  it,  say,  "  Timbuctoo  ooffae."     1  suppose  it  a  man  Mara  being  Iha  god  of  war,  MaisbecamethepaDon 

ur  the  older  "  mesmerista  "  than  the  modern  aold  roasted   horeo-beana  as  "  Mocha  ooffee  "  ha  ol  iron ;  and  very  (requenUy  in  old  bookiwa  read 

^ , a  well-known  de-  preparations  ot  iron,  and  the  mode  ot  administering 

;  scriptive  term  ;  but  so  far  as  the  adulteration  laws  them  was  to  pat  a  sword  into  a  water-trough  and 

struck  ma  as  being  free  from  any  tendency  are  ooncamed,  I  believe  you  con  mii  up  any  amount  allow  it  to  lie  there  and  mat,  and  to  let  the  peojile 

icism,  thoroughly  acquainted  with  all  that  olbaryteswithivhita.lead.andeellit  under  thelatter  drink  of  the  water.    Of  couraa,  it  was  a  vmy  mild 

"  '^^'*'  ""*  Teela  hsve  done  in  this  con-  deeignatLon,  just  as  you  can  sell  a  mixture  ol  olive  chalybeate  water  that  could  be  got  in  this  way. 

and  I  confess  I  should  like  to  havs  seen  and  ootton-seed  oil  as  the  best  Lucca  olive  oiL  But  still,  veir  mild  preparations  of  iron,  if  coq- 

t  ot  her  two  lectures  in  "  Ours."  Sardines    are  acknowledged  mysteriea ;    but  Nor-  tinue^  for  a  loug  period  ot  time,  will  produce  « 

Kappa.  wegian  anchoviaa  are  apparently  sprats,  and  I  sup-  very  marked  effect ;  and  distinct  results  were  ob- 

have  already  asked  her   and  Mrs   Besant  P™"  ""*■  "''"  "^  **"'"  '"''®  *  "8*''  **"  ""  ^^'^  tained  in  ancient  times  from  this  very  mild  way  ol 

lented  to  contribute  lour' or  five  artidae  on  "taj  th«  please.    The  question  really  ia :  Shoold  giving  iron. -ifl/i«(. 

■ject,  which  we  think  may  please  our  corre-  the  Lrailature  mtOTlme  at  all :  and,  if  so,  to  what  Boiler  Bearinga. -The  subject  of  roller  bear- 

it  and  others,  and  possibly  help  to  throw  ??*^',^  "L  •''°°'<'    '.'    ^'S     purchaera,  with  -^  ,j^  ,^  ionmale  has  attracted  attention  is 

I  the  direction  indicated.-Eo.  E.M.l  *"•    .*"  "  •*?»    ""f^B       Caveat   emptor      as  iSierioa,  and  the  statement  is  mad*  lUt  end* 

'  sufflaant  protection  ?    There  ^  many  who  thmk  b^.^  ^o  net  reduc  frictioa  at  high    qKxdi. 

that  the  Legislature  mterferes  too  much,  and  there  rr..-     f-  i_.ri~n   mntanDonrv  run^ta.  ia  wo> 

EtSTlTION.-CONTaA  SASITATION.  are  othei;:Sho  would  appareuUy  like  tlSe  State  to  J^^^^ot^TTt  C^'^iil^tSt  wS^i 

6.]-WaH!j  1  was  a  smaU  boy,  some  sixty  ^  .   I  S  .fv"*   "hall  dnnk  and  eat  and  ww.  the  case,  booansa  no  testa  have  been  made  at  high 

ro,  apubUofaatwasorderedtoconciliatathe  ,t    '    ,i.    '«  """"'f' "  J»""f«,«°  ""  .Vl"'™^  ™t  speeds  with  roUor  bearings  to  determine  whether 

ItheAImiBbty,  whohadaont  the  plague  of  tfo  """lontiee  are      doadmita      on      butter  sub-  ^^   friction  is  reduced  or  not,  but  it  ia   highly 

as  a  p^hment  to  ainlul  England,    Cod-  «r!»     ™,-*^Ir?,8  ?»"  f '^,1?',A  ^,?"'?, '™^-  probable  that  thafriction  is  reduoed  oonaid^ibly. 

i.  >gg  sauce  wa.  the  prescribed  fare  for  the  '^^*?i  ^^"^    "    '«.  "o*  ^f      butter."     No  &o„„er,   it  should  not  be  understood  from  tl^ 

taly  pious,  though  t£at  di.h   waa  to  me  a  itonht  he  moans  margarine ;  but  I  saw  reoenUy  that  that  roller  bearinga  are  of  any  great  practical  valo« 

sa<  Li  I  beggeSfor  the  same  on  consecutive  '  Chamber  of  Commerce  was  complaining  tiuil  la™  ^  ^  j^  ^     ,  ».  „,,  ^^^J  «i.at  at  high  speeds 

The   Mohai^edans  observe   the   40  day.  '*°!P''*l?  "'.E""?^^,"^  bwng  solJ  as  butter,  .^^  ,^^^  i,  „„!  a  large  peioenlage  oiiM 

Eamadan  in  a  rather  comfortable  way,  only  ??-\^J^  ^^f^J  Sri,^nt  .f  ^°^i:  total  resistance.    The  one  place  where  rSller  bear- 

ig  the  honrs  of  meals.    Before  sun™  and  ^"i?""*"  j  mixtnm  are  sold  honestly  as  so  much  j^             „,         j  value  is  when  a  train  ii  being 

niet  they  can  stuff  themselves  to  repletion;  &"«"  «nd  kj  much  marganue,  and  priced  «cord.  rtited  slowly  from  a  .l»ndstill.    Then  the  journ3 

Idien  on  service,  the  aged,  the  aSt,  and  ?'8'?i.2^°1  f  ^^  '-J™,  7,"^'?."  liL^S^^^  friction  is  a  large  percentage  ot  the  total  reostaaos 

I  ar«  excused  from  th?  observance.    The  r*g»l»''^?»n  J 'i«fl"f ™  '    If  it  la  called  Goose-  q,  the  train.    This  ia  why  roUer  bearings  are  so 

I  Modem  cannot  let  a  drop  of  water  paaa  benyM  Steawber^,  uid  you  really  get  gooseberries  „,rfj  fp^  horse  cars.    Ho^s  start  ear.  dowlf,  and 

doting  this  rigid  diningabslention.     Aiiief  ;fi'^?''^f''  ",„'^1.  ,K«'^*,5!r™„''?f''?t!;  a  saving  in  the  rerietanca  ol  the  oar,  at  starting 

med  to  have  a  cannon  fired  at  daybreak  to  ?WF  of  mspectora  to  see  that  the  syrup  m  which  rednoea   onormoualy   the   wear   and   tear  ot  the 

asell  and  his  subjects  full  leisure  tS  partake  ttose  gooeatcrnM  or  strawbernes  are  solS  is  ol  the  ^^_    So,  too,  roller  hearings  are  ol  great  value 

•tty  meal,  thus  lortifjing  their  stomachs.  na?'^„"»d  eul^ce  of  what  may  be  defined  as  „„  trucks  aid  transfer  tables  around  shops,  as  they 

Z,™™!?„TJ12!,           «     ^  •            .  whatisiniuriouat    For  inataiioe,  here  is  a  question  brass  a  deep  blue  ia  as  follows  :-100  grammes  o? 

&^  SI^L^  11  '»^.  '^T^'  Uirt  sTme  of  "  oii  "  roXT^  ^wec,  Indone  carbonate  St  copper  and  750  grammes  St  ammonia 

te^^liSSITSv^.^,!^, "ili^'T"'-"'  wWch  may  interil   tCo  ii^Tand' C^lon :  are  introduced  Ta  decant^,    well   corked,   and 

1^  S«v^j.^nS^,^r^',!?  vl^^  What  sort  of  tea  can  it  be  that  is  sold  at  Dd.  a  shaken  until  solution  i.  effected.    There  are  than 

1^  many  mch  mstance.  received  by  last  ^^^^  ^^^.,    j,  ^^^^  injurioos  or  is  it  adulter-  added  160  cubic   oentimitree  of,  distilled  water. 

inUtHlxnminnf  Tnna  q  «..  -    n„  ti..  fl.h  ated  t      The   duty    ia    still    4d.     a    pound   [the  The  mixture  ia  shaken  onoe  more,  shortly  af Mr 

™  "M^ih  ^Tf  «h^fI«l?SS..^  oort   "'   collecting    the    4d.    being   ^er   more  which  it  i«  ready  tor  uM.    The  Uqnid  should  ba 

dltts  ^fr^^edi^X^aT,^^  thanitcosttoooflectoa.    O  WiseShancellorO,  so  kept  in  a  oool  place,  in  firmly  closed  bottle,  w  i« 

IhJ^'riSSt^  t^t  U"'"'  "  5d-  '**  '"  ^  producer,  the  cariier,  glass  vessels,  with  a  large  opening,  the  edges  of 

BA^,^^tr^^^t^^^iu i,;.i.  rfiii  Uie  wholesale  dealer,  and  the  shopkeeper !    Is  a  which  have  bean  subjected  to  emery  tnotion,  and 

^^^— ^^hafo^S^^     -S^Mn^  decoction  of  such  tea  inj  utiomn-aay  morHn jnrious  covered  by  plates  ol   greaM>d  glase.     When  thj 

^tt  a  riow  ^?,nS^  l£^  .ir'  '*«™  t*"  preserved  groen'peas  colouid  with  cipper  P  liquid  hae'lolt  ita  strength  it  can  be  Mif^P^'ted 

^rr,f^^w^™?„™!;     '  HereUanoteabouttealtomthepenofMr.TB.  by  the  addition  of  a  UtOeammonium.    The  articles 

^«  o(  thB  M«^.^™?^  Jackson,  of  Kew,  which  may  be  of  inteniBt :-"  It  to  be  ooloured  should  be  perfectly  clean  ;  oipedal 

rrt«ito-on«ru.e  ,^  o^^-?S1^^  appears  from  the  British  Consul's  report  on  the  care  should  be  taken  to  dear  ft«n  of  aUbace  of 

iSS  m^^d  thit  n^l^v^^^^  t^^'  Hankow  tor  1891,  that  the  export  of  taa  prease.    They  are  then  suspended  by  a  brass  wire 

mut  more,  and. tnat  people  dymg  mthe  ,.„...  ,„,   ™.ii_.   *.„.',i„.   ;.  ;.  ,.iA   i^  ih.  Tn  th-  KntiiH.  in  which  thev  are  entirely  immersed, 

I   commnnioated   t' 

.i-«.  ui  -Kui.  »  t~.u -J . : « , it  is  necessary  that 

by  theprosperityorotherwiaeof  Buseia'scommerce.  the  operation  bo  oondncled  with  aa  httle  exposure 

The  demesse  in  the  export  ol  laa-dust  of  over  60  to  the  air  as  possible.    Handsome  ahadea  are  on^ 

Sir  cent,  is  serious  ;  all  the  tea-dust  exported  from  obtained  in  the  caae  of  brass  and  tombac— that  U 

ankow  went  (o  Great  Britain  to  flavour  Indian  to   say,  copper  and   zinc  alloys.     The  Chemie»t 

teas.    The  decrease  is  due  to  two  facta—fii^t,  the  Trtda  Journal  says  the  bath  cannot  be  utilised  tol 

r.-~TRKPart  Officer  ot  Mansalore  reporta  consuming  classes  are  getting  accustomed  to  the  colouring  bronze,  copper-tin,  argentine,  auA.  a*k«.i 

"** II  «H  overtaken  by  heavy  weather  Bavoor  ol  Indian  tea,  and  consequeoUy  the  dust  is  mataUk  alloys. 
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BEPLIE3  TO  QUEBIES. 

In  their  onnMn,  CtrretpoHdtnti  an  ntptei- 
.  nqvttUi  to  vuntitn,  in  ttuh  imtanai,  th4  tiiU 

mmttr  ^  iht  qutry  aiktd. 


[77071.1— BoratlDV  PrssiiiTe  of  Iron  Betort 
(tf.OJ— t  think  "More  Light"  will  find  kit  he 
weuta  m  "  Molenrorth'i  FormolHi  of  EagineeriDg," 
Intbepage  hekded  Buntiiig  Prenore  ol  Taoks  oi 
BatotU.  Craa.  3.  'Bsmnrt. 

[77206.]— Vibration  of  Steerlea.— There  is  & 
HDUtiDD  u  of  motion  in  &  tower  or  ateepte  while 
belle  ue  being  nms,  bat  I  helieve  it  ie  ectu&ily  Terv 
■mall  in  UDOOnt.  I  Once,  to  utiefy  myeelt,  itood 
•bout  fifty  yudi  bom  St.  Haiy'e  Cborch,  Chelten- 
bam,  plwiiig  myeelt  ao  that  I  could  /art  aee  a 
bright  itur  1^  the  dde  of  the  rod  supporting  vane, 
Uie  belle  being  In  fall  swing  at  the  tune ;  but  there 
wu  not  the  lUghtert  obecuralion  of  the  atar ;  if 
there  WW  motion,  it  most  have  been  in  the  line  of 
Bght,  and  I  did  not  go  to  view  it  at  right  anglea. 
There   la  undoubtedly  vibratoiy  motioi     '    ~ 


■re  umally  hung  lo  that  part  of  them  ahall  ■wing  al 
light  anglee  to  the  other  part,  and  thus  neatnmib 
any  tmdcnoy  to  let  up  oaoUIationg.      CorewoLU. 

[77208.J— Bnlarrin*.— I  am  very  moch  obliged 
to  "  E.  If.  F."  and  "  £.  B."  tor  their  replies  to  my 

Suerj.  "B,  H.  F."  advisee  me  to  place  the  fiat 
deof  thelene  "  out" — thfeii rather  rogue.  Does 
"out"  mean  towarde  the  negative  oitowardithe 
■creanF  If  the  former,  I  had  it  that  way,  aa  I 
■tated  Id  my  qnery,  although,  aa  I  before  remarked, 
It  is  quite  contrary  to  Mi.  Trail  Tayloi's  initmc- 
flona.  He  distinctly  says  "  convex  side  to  the 
hoe,"  but  ia  thii  way  definition  ia  very  bad.  Why 
dwold  Hiil  b*  so  when  each  an  authority  adroeates 
that  jpodtiMir  Please  «ay.  Icananoie  "E.  B." 
ttiat  tba  o.g.  ie  oompoeea  of  two  lansei  connected 
together,  ai  I  etated, lor  I  took  the  leneesof  the  other 
o.g.  apart  bv  heirtlaK  them  op  gTadaally  in  hot 
water.  I  will  try  a  lln.  etop  and  report  wogreea. 
Will  LaneaatM*!  30a  portrait  lena  do  F  It  is  tlie 
ebeapeat  advotiaed  ai  far  ae  I  can  *ee,  and  I  am 
placed  at  a  diaadTantage  aa  to  picking  up  a  portrait 

Bingoon.  W.  G.  S. 

[77398.1— Oassa,  Oondenaatton  of  (U.ft  }— 
The  iiqoMaotioa  o(  carbotaic  add  at  the  tempera- 
tocei  named  la  an  experimental  fact,  and  not  a  mere 
aatamptlon  or  inference.  Faredsy  was  able  to 
obtain  a  temperatnie  of  —  11S°  C,  and  at  the 
present  time  much  lower  degrees  are  reached ;  so 
ertn  in  his  day  there  wu  no  need  to  calculate  the 
fact.  Wby  do  yoa  call  the  gaa  "carbon  dioxide "i' 
Sometimes  it  is  termed  "  carbonic  aDhydtids."  Ii 
not  the  old-established  term  oaibonio  acid  good 
enough?  This  meaningless  multiplication  of 
nomenolatarss  in  modem  chemistry  is  raUier  tire- 
•omf ,  and  deddedly  retrograde.  A.  £.  B. 


Ji?, 


£7333,]— Benioline  Oae,— Benzoline  does  not 
e  a  gas  when  mixed  with  air,  and  the  quantity 
taken  up  bj  the  air  depends  on  the  Tolatilitj  ol  the 
aample  and  the  temperature  of  the  air.  Fur  beat- 
ing purposas,  one  pint  of  benzoline  is  eqnal  to  about 
21  or  22  cubic  feet  of  18  candle-gas  it  used  in  the 
fame  furnace  under  the  same  conditioos,  and  no 
doubt  in  a  lamp  or  other  burner  the  same  relative 
value  will  exist.  Taos.  Flstooeh. 

[773S6.]— Teatlng  Astro,  0,G  —This  querist 
must  surely  say  in  what  way  the  o.g.  is  "  not  satis- 
factory in  its  pecformanca"  before  anyone  am 
Dire  lum  ranch  information.  The  simplest  thing  to 
do  would  be  to  ask  an  optician  to  test  it,  and  gire 
an  opinion  as  to  whether  it  is  worth  a  good  mount 
or  not.  If  the  queriat  would  test  it  on  the  moon, 
oomparing  with  some  of  the  oxcellent  drawings 
which  appear  from  time  to  time  in  these  pages,  and 
toll  us  how  it  ehepee  with  them,  it  might  be  possible 
lo  form  an  idea;  but  anyoue  accustomed  ki  use  a 
telesoapa  could  express  an  opinion  after  a  rer;  few 
minutu'  examination.  J.  L, 

[7T369.]— Oolonrlne-  Tar.— Is  this  query  a  joke, 
ot  doee  it  mean  that  Uie  t^  ie  to  be  bleached  first, 
and  then  ooloored  yellow?  Hes  "Cor"  erer 
heard  ot  inch  a  thing  being  done  ?  M.  T. 

[77373,] — Canary  Ooloiatlon.— The  eiperi- 
■tneots  referred  lo  are  purely  scientiSc,  and  it  is  not 
Intended  to  recommend  the  use  of  csjenne  or 
albsnet  root.  The  cayenne  is  often  used  by  rearers 
of  canaries  to  darken  the  plumage  of  their  birds ; 
but  it  is  better  to  feed  in  a  simple  way.  A  little  is 
mixed  with  the  paste  foods.  Avifqil, 

[7739j>.1— Bn^raTtng,- "P.  Q  "  doe*  not  aay 
whether  he  means  the  etching^method  or  real  en> 
graving  by  means  ot  tools,  etching  with  add  is 
not  eisctly  satisfactory,  and  aa  to  engrarlng  with 
tools,  that  ie  something  to  be  learnt  by  eeainK  It 
'  donaorbypiaetisIngoDWBstepieeesof  metal.  The 
Knee  to  be  graved  are  first  drawn  very  carefully, 
With  a  point,  and  then  a  diamond-point  tool  (steel 


grarer)  is  need  to  cut  out  the  metal,  other  grarert 
being  Deed  to  widen  the  lines.  A  set  ot  gravare  cai 
be  bought  at  the  tool-shops.  U.  T, 

[77391,1  — Uonldliiff  CeUnlotd.  —  I  believi 
ceUoloid  can  be  softened  by  means  of  heat,  aad  oai 
then  be  embossed  by  pressure  in  the  usual  way 
either  between  rollers  or  by  a  fly-prees,  or  ai 
hydraulic  machine.  I  do  not  think  there  is  anj 
book  on  the  snbjeot,  bat  thsie  ia  much  intormatioi 
in  back  Tclumea,  It  is  usual  to  mould  it  u^i  U. 
shape  required  at  time  ot  manntactnie,  as  it  is  m  i 
plastic  state  then,  and  ia  easily  rolled  into  sheets. 
B.  S. 

[77407.1— Tana oity  of  Bbonlte.— I  do  nol 
kuow  of  any  factor  of  tenadty  in  connection  witli 
ebooite,  but  it  must  be  very  low.  In  one  sense  il 
makes  an  ezceUeot  material  tor  battery  cells,  bnl 
ita  tenadty  ii  so  small  that  the  edl*  are  easily  split 
it  the  charge  is  at  all  ot  a  aolid  or  unyielding  nature. 
I  sboold  think  that  Mosaas  and  Mitchell's  vntoan. 
ised  fibre  is  more  usetol  for  the  majority  ot  pur- 
poses. S.  E. 

[77518.]— Beltin*.— The  power  transmitted  by  a 
machine  may  be  measored  by  means  of  a  dynamo- 
meter, or  the  work  done  by  the  piston  ol  an  engine 
may  be  calonlatad,  remembering  that  it  is  equal  ic 
toot-pouads  to  the  average  preesore  in  pounds  pei 
inch  of  steam  in  the  cylinder,  multi{jied  by  the  area 
of  piston  multiplied  by  the  number  ot  feet  travelled 
by  the  piston  per  minute,  or  work  done  per  minute 
—  tone  X  distance ;  bat  as  no  machine  glrea  out  all 
the  powBr  put  in  it,  it  is  impossible,  without  first 
ascertainiBg  the  efflciancy  ot  the  machine  to  tell  the 
exact  amount  ot  power  transmitted.  If  "  C.  D.  L  " 
gives  definite  particalara  of  the  machine  in  qnestion, 
no  doubt  some  correspondent  will  s^ply  the 
ueceesary  Information.  T.S..  O. 

[77562.1— Pmrltna  Ani,— I  may  point  ool,  for 
the  benefit  ot  "  Ex- Apothecary,"  that  iodoform 
has  been  officinal  ainoe  ISBfi.  A  DwitQiai. 

[77670,]— Balloon.— Inmy  reply  to  E.Ch»mber»'  \ 
inquiry,  page  392,  I  wrongly  inserted  July  for 
September.  Hesin,  Olaieher  and  CoxwelJ  did 
accomplish  an  ascent  in  Jnly ;.  but  their  higheet 
ascent  was  on  September  6,  1802,  from  Wolver- 
hampton, The  remainder  ot  my  reply  was  cotreot ; 
and  as  "  W.  T.  A,"  informs  as  that  he  would  "like 
to  poBsees  a  very  delicate  thermometer  legistering 
minus  12°,"  I  mil  agree  in  wishing  he  had  one;  h 
appears  Messrs.  Qlalshar  and  Coiweil  had  such  a 
one  with  them  on  that  occisiou.  I  quoted  from 
"Wonderful  Balloon  Aeoeuts  "  (Cassall  and  Co.), 
which  also  quotes  Mr.  Glaisher'a  account  of  this 
ascent.  He  says  therein  that  when  the  ascentcom- 
menced  the  temperatiire  of  the  air  was  69',  at  the 
height  ot  cue  mite  the  temperature  was  41°  at  the 
height  of  two  mllee  the  temperature  had  fallen  to 
32^,  the  third  mile  wai  passed  with  an  air  tempera- 
ture of  18°,  the  fourth  mile  was  passed  with  an  air 
temperature  of  S°,  and  the  fifth  mile  waa  passed 
with  an  air  temperature  minus  5°.  Up  to  then 
they  had  experienced  no  particular  inconvenience. 
At  the  height  ol  2G,0001t.  the  difficulties  almost 
overcame  them,  and  they  would  have  luccumbed 

Glaiaher  aaya  :  "  I  coold  not  tell  anything  abiut  the 
sense  of  hearing  ;  the  perfect  stiUnesa  of  the  regions 
six  miles  from  the  earth— and  at  thai  time  we  were 
between  six  and  seven  milea  high— ia  such  that  no 
sound  teichaa  the  ear.  My  last  observation  was 
made  at  29,000tc,,  about  fifty-four  minutes  past 
one,"  and  then  he  became  nnconadoui.  Mr.  Cox- 
well  with  difficult;  endeavomed  to  arouse  him  ;  and 
Mr.  Olaisher  goes  on  to  tay  "  returning  conadona- 
nesa  came  at  four  minutes  past  two,  and  that  gives 
about  seven  minutes  of  total  insensibUity  .... 
At  the  time  of  ceasing  our  observations  the  ascent 
waa  at  the  rate  of  l,0ODit.  per  minute,  and' on  re- 
suming observations  the  descent  was  at  the  rate  of 
2,OU01t.  per  minute.  Theee  two  poaiUona  must 
be  connected,  having  relation  to  the  interval  ol 
time  which  elapied  between  them,  and  they  can 
scarcely  be  connected  at  a  point  less  than  36,DO0f  t. 
or  37,U()Uit.  high.  Again,  a  very  delicate  minimum 
thermometer  was  found  to  read  minus  12°,  aud  tiist 
reading  would  indicate  an  elevation  exceeding 
3G,DDa{t.  There  can  be  no  doubt  the  balloon 
rv  Dxeat  heiizht  of  sevei. ....    , 

OlQCBOS. 

[775^8]  —  Tilea.  —  "  Bandall's  solution  foi 
mortar,"  mixed  with  some  time,  and  coated  ovei 
the  tiles,  will  be  the  cheapest  and  moat  efficient  waj 
ol  rendering  them  non-porous.  This  mixture  may 
be  coloared  as  required.  J. 

[T7592,] -Electrical  Projection. -There  wai 
no  difference  in  the  atyle  of  lantern  used  by  Mr, 
Hepworth  at  the  CiyaUl  Palace  that  I  am  aware  o(. 
The  diSereDCe  consisted  in  the  nee  of  the  electrii 
instead  ot  £he  usual  oiycalcium  light.  He  claimed 
for  it  a  vast  superiority  of  illummation,  which  I 

,  (poor  mortal)  failed  to  perceire.  I  several  times 
attended  his  demonatrahcna,  and  enjoyed  them 
immeneely ;  but  his  claim,  in  my  opinion,  was  s 

,  "  leeUe  bit "  stretched.  A.  E.  B. 

J  _  Ughtlnr   Shop  -  Window.  —  If   ' 


the  shop-window,  each  lantern  oontainj 

two  Argaud  burners.    Another  way  which  would 

give  a  much  better  light  is  to  amploy  a  snail  gaa  o 


oil  a 


0  drii 


ive  a  dynamo  which  oould  nnqily 
electric  lamps  suipemded  outside  the  shop-window. 
Tha  light  obtained  by  this  means  is  far  (aptoflf 
to  any  gaslight.  If  the  gas-enginsand  dynamo  an 
too  axpansiva,  they  could  be  replaoed  by  an  eUetde 
battery  which  has  just  oome  out,  and  whidt  ii  bfing 
used  tor  like  purposes  with  great  snoceaa. 

[77620  ]— Compound  Llanorice  Powdor.-^Ai 
old  pharmacopcDia  is  aomethmg  tike  an  old  time- 
tabls,  a  dangerous  book  of  reference.  "A  Poor 
Elecbidan  ''  mieqootee  tbeformola  tor  the  Gemao 
preparationwhichhas been  of&cinal  since  1S8A.  Tit 
lormula  is :  Liqaorioe  and  senna  of  each,  2 ;  fsmul 
and  sulphur  ol  each,  1 :  sugar,  6.  It  is  largtly 
used,  and  may  be  obtained  from  any  chemist. 

A  DBuoam. 

[77023.]— DtUialng  Old  Teleaooiie.- Wonli 
it  not  have  most  value  aa  a  telescope  ?  The  laaan 
of  it  would  oertaiuly  not  be  suitalJe  tor  a  msgil- 
lantern;  the  focal  dutaoce  of  the  o.g.  wouldbetw 
long  for  a  oondeuser,  and  that  of  the  e.g.  too  di~' 
for  the  image-terming  lena  of  a  lantern, 
telescope  ie  anything  of  an  instrument,,  a 
would  exchange  it  for  a  magic  lantern.  ] 
conceive  what  use  you  could  put  il 
took  the  leneea  out  altogether  and  made  a 
scope  of  the  tube.  A.  £.  E. 

[77625.]— Water  Bernlator  for  Shookiif 
Oall.— See  my  description  ot  above  in  answer  to 
qnery  No.  71325,  of  May  3,  1890. 

Wk.  p.  Mn.iiWL 

[7T625  ]— Water  Beerulator  fbr  BhoeUiit 
Coil. — Procure  a  glass  cyUuder,  about  Jin.  inad) 
diameter,  and  from  G  to  12in,  long  (a  in  dlagrus). 
Fix  on  one  end  a  metal  cap,  h.  Cover  the  otte 
end  also  with  a  metal  cap,  c,  through  whicli  a  lartd 


It  ttt 


unlen  m 
akaliBe. 


rod  slides,  d.  This  rod  should  be  longer  thae  tla 
length  ot  the  tube,  so  that  when  required  the  l» 
may  be  put  in  contact  with  the  lower  metal  Ctf. 
FUl  glass  tube  with  ordinary  water,  and  attsA 
wiree  to  terminals  e  and/,  and  it  is  ready  to  bm. 
St.  Helen's.  B.  CHUaEB- 

[77028.]- Swlmmlng-Bath.-Use  a  drculste 
boiler ;  heating  by  ateam,  espedally  when  at  bip 

Eressnre,  is  so  noisy.  What  does  the  queriat  bms 
y  a  abort  time  ?  Sixty  thousand  gallons  is  ist 
soon  hotted.  A.E.B. 

[776'28.1— Swlmminff-Bath,- 1  should  be  ^ 
to  send  "W,  McD  "  such  information  as  ha  s«l 
tor  if  he  will  send  to  me  a  plan  or  tracing  ol  tt* 
premises  available,  which  must  largely  gm^e  is  to 
the  kind  of  apparatus  he  will  have  to  use. 

Chats irorth-road,  Woraley,  E,  PoiLun. 

[77e31.]-Moon,-The  vertex  of  the  moon  i»thi 
highest  point  as  seen  by  the  naked  eye. 

Qateshead.       A.  Woolsby  Blacklock,  M.D- 

r77039J  —  Faplar-Hacke  Caeka.  —  Wli*t 
"B,  Y.  E,"  saw  were  no  doubt  of  wood,  madeV 
a  patent  process.  The  wood  is  softened  m  thakf 
by  electndty,  I  believe,  and  cut  in  a  long  ihariof 
spirally  from  the  drcumlerenco  to  centre,  Thk 
wheo  flatteoed  and  dried,  is  found  to  be  equslv 
seasoned  wood.  It  is  then  cut  into  sheets  about  £» 
In  3tt,,  and  the  long  sides  are  nicked,  so  thU  irtM 
the  sheet  is  bent  so  that  the  short  aides  «9t 
together  yon  have  a  barreL  A  top  and  bolll* 
complete  it.  The  advantages  of  thie  systan  U* 
rapid  seaeoning  and  convenient  transport  ol  eontf 
barrels,  as  they  are  packed  &A.  The  process  is  alo  ' 
used  tor  veneering,  ka,  I  saw  one  ot  theee  ban^ 
among  the  exhibits  of  Messrs.  Woodbouse  aod 
KaWBon,  electrical  engineers,  at  the  Crystal  PaUoa 
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ot  on  between  ^\h,  and  3jlb.  Since  No.  18  runs 
boat  48  yardB  to  the  pound,  this  amoants  to  about 
7  yards  per  section.  S.  Bottone. 

r77645.]~Bainbow.— The  whole  space  within 
ha  primary  bow  is  really  a  magnified  image  of  the 
an,  bat  strongly  intensified  to  its  border.  It  is 
Iwmya  deddealy  darker  between  the  two  bows  than 
^yond  either  of  them ;  but  especially  thui  within 
lie  inner  bow.  The  light  increases  to  a  maximum 
tfhe  inner  or  primary  bow,  and  a  lesser  maximum 
t  the  seocndaiy  bow,  and  then  decreases. 

£.  L.  a. 

[7764G.]— Ooms.— In  the  case  referred  to  it  is 
vobable  that  the  best  results  would  be  obtained  by 
rauing  digitated  stockings,  which  are  made  like 
loTM,  with  a  separate  receptacle  for  each  toe. 

Gateshead.        A.  Woolset  Blacelook,  M.D. 

[77648.] — Mioroscope  Acceasories.— To  Mb. 
kyrroNB. — Place  the  object  on  the  stage  of  the 
uoRMCope.  which  should  be  furnished  with  clips ; 
Dcoa  xoaghly.  Now  turn  the  mioroscope  body  on 
ta  trnnnions  until  it  is  horizontal,  remove  the  eye- 
laoe  from  the  microscope,  and  insert  the  tube  into 
lia  lam  aperture  of  an  ordinary  quarter -plate 
amom,  fill  up  any  space  with  Telvet.  Place  your 
Aiaffin  lamp  in  a  square  tin  box  with  air-holes 
oond  the  nde,  a  hole  for  chimney  at  top.  and  a 
iieidar  hole  in  a  line  with  the  object-glass  of 
sienMoope,  let  the  thin  edge  of  flame  face  the 
iMaot-glaas,  place  a  condenser  of  proper  focus 
ittweeu  the  lamp  and  object ;  now  focus  object 
aivfally  on  the  ground  glsiss  by  means  of  rack. 

S.  BOTTONB. 

[77651.1— Thin  Lead  Tubin?.— Lead  tubine  of 
my  reqn&ed  length  is  made  by  forcing  the  molten 
oetal  out  of  a  cylmder  past  a  solid  mandrel  in  a 
nbtu  naiog  hydraulic  pressure.  Some  makers  have 
I  eommn  of  molten  metal  sufficiently  high  to  force 
I  vast  the  forming  die  and  mandrel.  By  means 
if  hydzanUc  pressure,  thin  piping  ooold  oemade 
Dold,  bot  much  greater  pressure  would  be  needed 
than  whan  the  lead  is  molten.  S.  B. 

[77653.J— Dimenaiona  of  Barometer.— The 
kD|th  of  tube  is  goierally  34in.  or  a  little  more ; 
ths  unportant  thing  is  to  Ekave  a  true  and  smooth 
bon.  The  length  of  tube  immersed  in  cistern  must 
be  K>  much  that  the  end  is  always  well  covered  by 
tike  mercury,  and  the  dstem  must  be  laige  enoush 
to  lUow  of  a  difference  of  2in.  in  the  height  of  the 
column.  Nun.  Dob. 

[77653.]— Dlmenaiona  of  Barometer.— The 
leiffith  of  tube  must  be  such  as  to  allow  about  32in. 
to  M  above  the  surface  of  the  mercury  in  the  cistern. 
Tbfl  depth  to  which  it  is  immersed  in  the  dstem  will 
depend  on  the  relative  diameters  of  the  column  in 
the  tabe  and  of  the  dstem.  As  the  mercorv  rises 
in  fhe  tube  it  falls  in  the  dstem ;  the  wider  the 
catem  ii  in  proportion  the  less  will  be  the  variation 
of  level  in  the  mercury,  and  the  tube  ^ould  dip  into 
it  aifldently  deeply  to  prevent  any  risk  of  its 
Wming  onoovered  and  allowing  air  to  enter.  In 
nas  oases  the  tube  is  bent  into  a  siphon,  or  J  form, 
•adfben  aa  the  mercury  rises  in  one  leg  it  falls  in 
tks  other,  the  difference  between  them  beinjo;  the 
te  height.  In  this  case  a  movement  of  |m.  in 
ouh  leg  corresponds  to  a  total  change  of  lin. 

Gateshead.       A.  Woolsby  Blaoeloce,  M.D. 

[77656.1— Paint  Bllaterinff.— Have  the  ground 
ttiliweu  rubbed  down  with  pumioe  and  water, 
ndiUowed  to  drv  thoroughlv  oefore  applying  the 
fcjihing  ooats,  which  shomd  be  put  on  very  thmly, 
■fallowed  to  dry  before  the  final  touch. 

V.  B. 

F77656.]— Paint  BUaterinff.— Dampness  under 
m  fltm  of  paint  causes  this.  The  object  of  the 
Wad  wofrkmen  is  to  make  it  look  as  wcdl  as 
paJMu;  bat  it  is  with  paint  as  it  is  with  some 
albs  (thoogh  no  immediate  connection  is  insin- 
Mted),  the  finest-lookiug  of  whom  are  not 
CMrally  the  most  constant.  A.  E.  B. 

[77657.1 — Heat.— The  ouerist  may  experiment 
mi  fireolay  or  poroeUin ;  out  the  tempenture  he 
iMBtions  (1,700"  C.)  is  rather  above  the  melting- 
fiiBtof  platinom.  Has  the  querist  made  some 
aiitake,  and  given  the  temperature  at  G.  instead  of 
likr.F  Num.  Dob. 

[77660.]  —  Oompoimd  Dynamo.  —  To  Mb. 
BonovB.— Take  the  yoke  off  your  dynamo,  and 
k/t  any  fairly  intelligent  blacksmith  just  touch  the 
Bona  of  the  jf  .M.  with  a  file,  and  he  will  soon  tell  you 
■halhar  th<qr  are  iron  or  steel ;  but  even  if  soft 
isily  yon  aboold  get  better  resolts  than  you  are 
It  will  oe  of  no  use  sending  me  the 
wfttont  the  F.M.,  as  the  defect  may  be  in 

S.  BOTTONB. 


[77661.]'--Antomatio  Telephone  Switch. — 
r6  lib.  AzxaOP.— If  yon  can  refer  to  my  book  on 
'  XdaaboiMa  '*  yon  wiU  find  several  illustrations  of 
■ftlh-Mlii:  fha  one  Fig.  47  would,  I  think,  suit 
.  Tbm  great  thing  is  to  be  careful  with  the 
flttdiaa  that  they  are  so  arranged  as  to 
Wat  this  reason  a  rubbing  contact  is 

F.  C.  Allbof. 


[77662.]— Dynamo.— To  Mb.  Bottonb.— Pre- 
mising that  your  dynamo  cannot  be  shunt- wound, 
because  if  it  were  it  would  not  run  away  when  dis- 
connected from  motor,  but  run  slower,  I  should 
advise  you  to  have  a  resistance  equal  to  that  of  the 
motor,  to  switch  in  drcuit  when  you  switch  off  the 
motor.  This  resistance  might  take  the  form  of  a 
suitable  coil  of  wire,  or  of  a  lamp  of  proper  resist- 
ance. S.  BOCTONB. 

[77663.]— Subatemce.— The  sky-stuflf  or  ether 
of  space  nearly  answers  to  the  medio) val  idea  of 
substance,  eepecially  if  we  remember  it  is  the  onlv 
matter  we  are  obliged  to  consider  as  atomic.  All 
the  atoms  in  ponderant  materials  we  may  regard  as 
ether  atoms  loaded  with  more  or  less  of  ponderant 
matter.  E.  L.  G. 

[77665.]- Beating:  Beeda.— The  reason  the  air- 
pressure  does  not  keep  a  beating  reed  **  dovm  *'  is 
exactly  the  same  as  in  the  case  of  a  free  reed — the 
resilience  of  the  material  of  which  the  vibrator  is 
made,  and  the  vibrations  set  np  in  the  surrounding 
air.  Do  not  undeiMand  what  is  meant  by  the 
sentence,  **  Whence  does  the  advantage  arise,"  &c. 
What  advantage  ?  Although  it  is  usual,  for  tech- 
nical reasons,  to  speak  of  reed  pipes  and  flue  pipes 
in  an  organ,  they  are  all  really  '*  reed  "  pipes,  only 
the  flues  have  air  reeds  instead  of  metal  vibrators. 

Oboanok. 

[77665.]— Beatingr  Beeda.— The  reed,  when  in 
its  normal  position,  doses  the  aperture  pretty  accu- 
rately, so  that  little  or  no  air  can  pass.  When  the 
pressure  of  the  air  behind  the  reed  has  increased  to 
the  point  to  overcome  the  resistance  of  the  reed,  this 
latter  is  depressed  until  it  reaches  the  opening  at  the 
back  of  the  i^te.  A  puff  of  air  escapes ;  the  pres- 
sure behind  the  reed  is  thereby  to  some  extent 
relieved.  By  virtue  of  its  elastidty,  and  of  the 
diminished  pressure^  the  reed  returns  to  its  old 
position,  to  be  agam  driven  forward  when  the 
pressure  of  the  air  reaches  the  required  point. 
Owing  to  the  elastidty  of  the  reed,  these  backward 
and  forward  excursions  are  performed  almost,  if 
not  quite,  isochronously.  S.  Bottonb. 

[77666.]— Paper  SpUttinff.  —  The  following 
method  is  practicable :  Paste  the  paper  on  to  linen, 
then  paste  Unen  on  to  the  exposed  side  of  the  paper, 
so  that  there  are  two  sheets  of  linen  with  the  paper 
tightly  pasted  between  them.  When  quite  dry  the 
linen  sheets  are  torn  apart,  and  it  will  be  found 
tha^  paper  remains  pasted  on  to  each  pioce*  The 
paper  is  then  removea  by  moistening.  The  pasting 
requires  to  be  done  carefully.  Molboh. 

[77666.]— Paper  Splitting.— Various  methods 
are  adopted ;  but  I  believe  the  best  is  to  carefully 
paate  the  paper  between  two  pieces  of  hard  wood  or 
glass,  and  when  dry,  carefully  poUi  the  pieces 
apart.  Some  time  must  be  allowea  for  dryin^f,  and 
great  care  be  exercised  in  starting  the  spht,  but 
when  started  a  sharp  pull  is  best.  The  paper  is 
removed  by  soaking  in  water.  Qum  will  do  as  well 
as  paste.  Some  paper  will  not  split  very  easily. 
Make  a  few  experiments  with  specimens  of  no  value. 

S.  B. 

[77668.]— Bleotrio  Soarf-Pin.— A  little  battery, 
of  the  dry  kind  preferably,  is  better  than  an  ac- 
cumulator, because  the  laiter  must  be  charged  from 
a  battery  or  a  dynamo.  A  chloride  of  silver 
battery  is  probably  the  best  for  the  purpose ;  but 
see  the  indices.  Such  arrangements  f>  re  on  ^ale  made 
up  in  the  most  convenient  form.  T.  L. 

[77668.]  —Bleotrio  Scarf -Pin.— Accumulator 
cells  for  the  pocket  are  usually  constructed  of 
ebonite ;  but  this  is  a  difficult  substance  for  the 
amateur  to  work  into  cells.  Guttapercha  has  been 
used  with  some  success,  but  is  nothing  like  ebonite. 
Tour  cell  must  be  divided  into  two  puts  by  a  small 
partition,  since  two  cells  (equal  to  about  4  volts) 
are  required  for  the  smallest  lamps.  Back  numbers 
will  give  you  every  information  on  the  construction 
of  accumulators,  or  obtain  "  Electrical  Instrument- 
Making  for  Amateurs,"  price  3s. 

COOXB  AND  A8KBW. 

[77669. J— Priam  in  Newtonian  Befleotor.— 
**  G.  S.*'  must  take  his  prism  out  of  the  setting  and 
dean  the  spotted  surface,  trying  first  gentle  fnction 
with  water,  and  if  that  failB,  pure  spirit  of  wine. 
If  boUi  of  these  fail,  a  little  pure  nitric  add  may  be 
tried.  There  is  considerable  loss  of  light,  as  the 
spot^  places  allow  a  great  portion  of  the  h'ght  to 
pass  through  instead  of  reflecting  it  to  the  eyepiece. 
The  flat  is  more  commonly  used  because  it  is 
cheaper— requiring  one  perfect  surface  only — while 
the  prism  requires  three  perfect  surfaces  as  well  as 
perfect  trutili  in  the  angles  at  which  they  are  in- 
clined to  one  another,  and  perfect  translucency  of 
the  intermediate  substance.  The  only  drawback  to 
the  flat  is  that  it  requires  silvering  occasionally.  In 
damp  weather  dew  would  deposit  rapidly  on  the 
prism,  while  the  silvered  surface  of  a  plane  would 

be  free. 
Gateshead.       A.  Woolsby  Blacxloce,  M.D. 

[77670.]— Dynamo.— To  Mb.  Bottonb.— Run 
it  against  the  brushes :  you  will  then  get  current. 
Leave  the  terminals  connected  for  a  second  or  two 


before  you  make  and  break  contact,  so  as  to 
msgnetue  it  up.  S.  Bottonii^ 

[77671.]— Oleaninff  Oil  Painting.— Lay  a 
damp  towel  on  the  picture  to  soften  the  dirt,  and  • 
spoDge  that  off  aftw  twenty-four  hours  with  soft 
water.  Repeat  until  dean.  If  the  picture  is 
valuable,  don*t  attempt  to  remove  the  varnish. 
When  d^  is  removed,  a  little  poppy-oil  may  be 
put  on.  M.  A. 

[77671.]- Cleaning  Oil  Paintinffa.— Cleaning 
is  a  term  technically  applied  to  the  removal  of 
varnish  from  old  pictures ;  as  also  is  it  to  the  re- 
moval of  dust  and  dirt  from  surfaces  which  have 
not  been  so  protected.  Both  operations  are  some- 
what delicate,  and  require  great  care.  In  your  case, 
whatever  traces  of  varnish  still  remain  must  first  be 
removed,  and  this  may  be  done  by  rubbing  with 
good  whiskey,  which  will  dissolve  lae  varnish  and 
make  it  come  off  in  a  froth.  Any  parts  of  the  pic- 
ture which  have  been  exposed  to  dust  and  dirt  with- 
out this  protection  may  now  be  treated,  and  for  this 
purpose  peel  a  large  potato,  cut  it  in  two,  and  ^o 
over  the  painting  with  one  half,  cutting  off  a  thm 
slice  when  soiled,  so  as  to  continually  present  a 
clean  surface.  Carefully  wash  over  with  cold 
water ;  then  very  gently  mb  dry  to  almost  a  polish 
with  an  old  silk  hMidkerdiief ,  and  set  aside  out  of 
the  dust  to  dry  perfectly.  To  re-varnish,  obtain 
some  of  Newton  and  Windsor's  picture  mastic 
varnish,  which  will  brighten  and  oring  up  the 
colours,  and  is  an  extent  preservatlva.  The 
picture  should  be  laid  on  a  flat  level  bench.  Pour  a 
little  of  the  varnish  dther  on  its  centre  or  into  a 
saucer,  and  with  a  flat  camel-hair  brush  cover  the 
whole  surface  with  a  succession  of  dean  sweeps 
fiom  left  to  right ;  but  do  not  use  the  brash  back- 
wards and  forwards.  The  operation  may  be  re- 
peated, making  the  sweeps  at  right  angles— i.e., 
from  top  to  bottom,  and  avoiding  all  brush  marks. 
The  picture  should  be  allowed  to  remain  in.  the 
horizontal  position  until  the  varnish  is  quite  dry  and 
free  from  any  tackiness.  Let  the  work  be  done  in 
a  quiet  room,  free  from  dust,  and  at  a  temperature 
of  about  70®,  otherwise  the  varnish  is  liable  to 
«<  bloom  "  or  '*  chill,''  and  become  clouded. 

W.  T.  A. 

[77674.]— Ketronome.-Malzers  metronome  ia 
simply  a  dockwork  arrangement  which  keeps  a. 
pendulum. in  motion,  the  rate  of  vibration  of  wnidv 
can  be  regulated  by  a  littie  sliding  weight. 

Nun.  Dob. 

[77675.]— Motha.— Bum  a  few  ounces  of  sul- 
phur in  your  mill  on  Saturday  night,  so  that  the 
fumes  may  act  when  you  are  taxing  your  rest ;  burn 
it  in  a  coal- shovel  resting  upon  the  edges  of  a  pail 
of  water.  If  possible,  arrange  it  near  a  window 
where  you  can  watch  it  safdy  out  without  sharing 
the  fato  of  the  motiis.  A.  E.  B. 

»  [77675.]  — Kotha.— If  these  moths  are  litUe 
whitish  ones,  with  dark  wing-spots,  they  are  the 
kmd  known  as  the  "Com  Wolf  Moth"  (Tinea 
granella),  a  most  destructive  littie  insect.  The 
caterpillars  are  pale  buff  with  reddish  heads,  and 
spin  webs  over  the  com.  In  the  report  prepared  in 
ld85  for  the  Agricultural  Department  (Privy 
CouncU)  by  Mr.  C.  Whitehead,  F.L.S.,  &c.,  he 
advises  that,  to  prevent  the  moth  from  laying,  the 
whole  granary  snould  be  kept  well  swept  and  occa- 
sionally washed,  a  strong  decoction  of  quassia  being 
added  to  the  soap.  Should  the  caterpillars  appear, 
the  com  must  be  frequently  moved,  and,  if  possible, 
winnowed ;  if  very  oad,  it  must  be  kiln-dried.  I 
should  myself  fed  inclined  to  add  a  littie  common 
carbolic  add  when  washing  walls,  ceilings,  &c.,  aa 
every  insect  appears  to  avoid  that  scent ;  and  to 
place  a  few  saucers  of  add  and  water  about  the 
rooms.  B.  Habooubt. 

[77676.]— Waahingr  Woollen  Fabrica.- Dis- 
solve one  ounce  of  sesquicarbonate  of  ammonia  ii» 
one  gallon  of  warm  soft  water.  Immerse  tho 
artides  to  be  washed  and  gentiy  stir  with  a  stick 
for  ten  minutes:  places  much  soiled  should  be 
robbed  a  littie  with  the  hands  or  two  flatstioks, 
drain  and  rinse  in  one  or  two  dear,  soft  waters^ 
squeeze  moderately  with  the  hands,  but  do  not 
wring.  Hang  up  to  dry,  and  whfle  drying  pull  out 
ocoanonally ;  iron  when  nearly  dry.  I  am  wearing* 
Jaeger  shirts  and  home- knitted  under-slurts  whioh 
have  been  washed  in  this  manner  over  thirty  times, 
and  which  have  not  shrunk  more  than  lin.  m  24in. 

JlSPXB. 

[77677.1— Small  Hin^a.— Send  to  any  of  the 
firms  advertishig  such  things  in  this  paper  or  in  the 
Bmlding  News,  and  ask  for  **  screen  "  hinges.  Give 
the  size  required  and  the  thickness  of  the  wood  on. 
whidi  the  hinges  will  be  used.  Nuir.  Dob. 

[77677.]— Small  Hingea.— The  only  hinge  P 
know  of  that  will  meet  your  requiremente  is  th» 
three- fold  screen  hinge.  These  are  not  cheap.  Can- 
not you  use  the  ordinary  butt- hinge  by  some  means  ? 
Consult  a  joiner,  who  will  probably  show  you  » 
way  out  of  yoor  dif&oulty.  Molbob. 

[77678.]— Bleotrio  Cookery.- My  information 
leads  me  to  adviw  you  not  to  tr^  v^.  T'wj^^^s^i^ 
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indMd  be,  u  Hr.  Iio;le  neatly  pat  it  laat  week, 
"  bnjing  ■  oipeiice  with  a  glillliiig." 

S.  Borrosi!, 
■  [77679.]— Bar  -  Piero era.— Then  u«  arideotly 
ho  nma  pattern  used  for  ruiitiiig  pin.  The  piece 
of  flnhiscat  oat,  ring  innrted,  and  clenohed  at  the 
nme  time.  Keep  a  good  look  out  at  aiijl  agrical- 
tontl  ironmoTigeT  9,  and  toq  will  get  an  idea  of  the 
OOnttmction  at  one*,  t  cmnot  send  a  Bietch,  the 
parte  are  so  complicated ;  but  Ibe;  ore  so  arranKsd 
that  the  iaetaat  the  piece  of  flesh  is  cut  out  the 
ting  i*  torcsd  toTwaii  into  the  hole  with  great 
preiite,  cauiing  iuteniia  paio.  Mboiakical. 

[7T680.]— PhanoKraph  Motor.— Kind  I;  reler 
to  my  adTertiiementa  in  Sale  Colaoui,  or  send  for 
oeenfinfmotorlisti.  S,  BOTTOSE. 

[77685.1— DyiMimij.— To  Mb,  Borroira  ss  Ma. 
BoYLB. — If  the  oaroase  is  nice  and  soft,  ;ou  may 
jnt  25  aod  I  ampire  by  winding  the  armatore  with 
Jib.  No.  22  and  the  fieias  with  31b.  No.  22  connected 
m  ahnnt.  Ton  poeiibly  might  get  60  volts  at  a 
7  hij-h  ipeed  by  windiag  the  machine  with  the 


>inip)j[  wasting  joat  chemicals  and  deetioying  the 
batteries.    This  is  a  very  common  miltake. 

A.  E.  B. 

[77094.] — HyeDiece.— The  taorean  of  poweris 
caused  by  the  two  lenBes  acting  like  a  double  conyex 
single  lens,  which  has  greatar  magnifying  power 
Ihui  a  plano-conTBi  of  the  same  curvature.  It  is 
probable  that  better  defloition  in  the  centre  of  the 
field  would  be  obtained  by  mounting  the  lansas  as 
in  Wollaston's  Danblet,  with  the  coavei  surfaces 
neareat  to  the  eje,  the  lower  power  lens  being  the 
Dsirat  to  the  eye.  If  mounted,  as  in  the 
Hujghenian  eyepiece,  with  the  plane  surlacee  next 
the  eye,  the  highest  power  lens  next  the  eye,  and 
with  a  distance  between  Ihem  equal  to  half  thamm 
of  their  focal  lengths,  the  power  would  be  some- 
what tower,  but  definition  much  improTed  over  a 
larger  field. 

Oataahead.        A.  Wooiset  Bi^na/3cs.,  M.D. 


la  weights  ol  No.  24  ^-coveied  w 


S.  BonovE. 


miANSWEBED  QUEBIES. 


[77888.1  — Dopth.—To     R.    ChaKBIES.- It    is       T»t*mmifn  ani  lltUi  ..    ._     ._  -     ,  .. 

"Uudeepest  mine  in  the  world  IB  the  I>ambw{ooal    t^rmhn  mlllnSrintr  iJitHii.  audi,    ■    '   ■■  -        ■■ 
Oaf  au/n- Ui  i«mll  D/lMr/iUoH  » 
OiaCBOM.  - 


M  in  Belgium,  which  is  3,490ft." 


■d  v«al  iVvnuMM 


[77886.1- Depth.— The  deepeet  coal-mine  in 
Great  Bntaio  ii  that  of  Duntinfield,  near  Mao- 
oheatei,  717Tdi. ;  Honkwearmouth  Mine  is  .iSOydi. 
deep :  tlka  HotingDer  abaft  at  Epinac,  France, 
660yda.  In  the  loM  and  tUvet  minee  of  Hanovar, 
in  uie  dIctrCot  of  the  Upper  Haxtz,  there  is  a  work- 
big  699jdi.  deep ;  and  at  Andreasberg,  in  the  tTnter 
Han,  a  shaft  BT4yda.  deep.    Thii  i*  cUted  to  be 


it  whether  this  is  a  direct  Twtical : 
nUDt  or  an  inclined  plane,  I  am  not  quite  sure. 
W.  T.  A. 
[77887.] — Dynamo. — Armatnie  6iD.  diam.,  8iD. 
deep,  wound  with  61b.  No.  lo :  F.M.  cores.  Sin. 
diui..  Tin.  long,  woond  with  35  to  401b.  No.  IS,  in 
ahnnt :  welsht  of  saioase,  about  lewt.  Iqr. ;  beat 
lamp,  Brodiia-Pall.  S.  Bonoss. 


(fbie  wiie),  iMt  Moondai;,  wot  made  infficiently 
good  to  withstand  theenormauapreesura.  this  could 
imdonbtedly  be  done.  B.  Bottone. 

[TT689.1—Xleotra -motor.— Hold  them  against 
llw  tiiU  01  a  revolving  grindstone.      S.  Boiroini. 

[77690.]— Sottom  Plahtnr.— The  bast  paste 
ever  known  tor  bottom  flshiug'is  simply  enough 
Soui,  added  to  a  stiong  synip  of  loaf-sugar,  u 
warm  water,  to  make  a  doughy  parte  (see  Angling, 
June  18].  Upcott  Oil!  and  Co.,  Strand,  London, 
have  a  varied  of  books  on  the  bast  flies  tor  different 
watoia.  Ton  wauld  do  bettor  with  the  worm,  or 
ohawe,  or  shrimp,  or  even  live  minnow  tor  ohub  la 
sinnish  wsten.  Ed.  "  ANauHO." 

£2,  Fleet-street,  London,  E.G. 

[77890.1— Bottom  Flabtiir.- 1  was  onoe  a  fair 
haad  at  this  sort  ot  angling,  both  in  England  and 
abroad.  There  are  many  mode*  of  boUom  fish- 
ing in  the  NTcnl  ooontlM,  hnt  the  subject  would 
monopoliie  too  mnoh  space  in  tha  "  E.  It."  Take 
the  Fiikiitg  GtKttte,  a  good  twopeonyworth  ot 
pnuticRl  angUng.  I  have  alwaya  oooiidmed  Lon- 
doners  the  best  bottom  &sb«B  is  Europe.  Plain 
■akinB  and  aqueeains  freah  vhito 
kneading  into  it  slowly  a  little 
'---'  -11-round  bail  for  roach  and 


17119. 
77184! 

77886. 

77*-*: 

Unnle  Telodtr.  3SB. 
Msontins  Bpindlea,  S38. 

Book-Bdge  UarbUng,  318. 
Td««v?.  P-  ^-^ 
Telephone  Swilch-boiml.  319. 

'ntUr.F.C.AUaop.p.SSI. 

Aquiriom,  3il 

Fownot  (tolled  Spring,  3n 

ToMr.BotwoftSll. 

QUEKIES. 

[77fl3S.]-Draliia.-Woald  someone  klndlv  rin  In- 

luetioDi  for  three  navten  to  replace  pipe  dnlns  iiutmd 

t  old-fiahlgned  brick  drsias ;  aim  iMCh  of  plpH,  I 

Dw  to  do  it  while   naoage  is    pauinf  through  I    ' 

rains  tonrtiaight.-  "       

.boUle 
_..rblsihalt  on  which  it 

. — _-„.  -_-— „ „  —  (aint  porplfl.     Is  there 

anrthiaff  that  will  ezadicalfi  the  otain  f — AjrTAaaa. 
[77897.1— Windmill  Pomp  for  Small  Fonn- 

talu.— Can  any  rtadei  give  me  a  dec"-  ' ■-•—'" 

and  pomp  toaopplra  soiall  faimCalnl— w.u.  A. 

[77693.) -Ohatt  Oylindor— To  Mi.   Bottoi 
—  ttying  f ' "■•' —  '—■ ■ " —  '-'- 


(neua  ]— Stain.— A  (e»  iiops  have  m 
rfbonay'iflf'  —  ' ■■" ■■'--'■ 


u  for  windmill 


billiaid chalk;  but^findit 
wheniDOisteotd.  B  J-     - 


1^',' 


carp,  oooaaiotially  using  a  very  little  ground-bait  of 
soaked  bread  in  the  eiact  spot  where  your  bait  lies, 
but  do  Dot  overteed  them  m  this  fashion.    For  ths 


t  oondnet  at  all,  eren 
u  what  kind  otehaU 
■hould  be  grateful. - 


in  dinamo  ot  wnnight  Iron,  and  ot^a  toUowliuF 
n-lcD*  :— Compute  lieight,  Sin. ;    height   of  fleld- 

„jetB,  4ia.  and  lln.  in  oUmeter,  with  pole  pleees  to 

oorretpond  to'tbe  armatnie;  the  umatane  la  of  the 
ihnttle  Semens  tfpe^  31n.  Ions  and  llin.  In  diameter. 
About  what  amonnt  irf  wire  and  what  gauge  shall  Z  re- 
quire for  tha  fleld-magnets  and  aimatnre  to  get  the  beat 
reettlts  for  IncaiidflBoent  lightiiw,  and  how  many  S-vuIt 
lamps  would  it  light  t  S.  Oonld  auyoae  tell  me  bow  to 
prepare  a  powerfnl  constant  battery  for  tdanbio.ligMint  T 
8.  What  eompositiaa  Es  put  on  the  plates  of  nod  aumna- 
laCon  t  I  haTe  heard  aay^I  litbar^i  8  red  lead,  muud 
with  dilute  HiSO,.  Would  this  Mioipoeition  be  of  anj 
itric-lightinff  I- 


nutidf  appeanuue  al 
lated  ui  a  pranticallT  i 
djSoully  would  oblige.— TEaaao. 
trio  Belta.— I  bive  been  weuiBfoee 
'  of  a  row  of  alternate  bm 
oding  through  the  eoQit 


ad  as  erer.  Will  some  reader  who  is  >x 
■ubiect  kindly  t«11  me  how  long  lach  a. 
irlbedwUl  ountinuB  lo  give  off  elpctri 
eanldoanylhiDg  toimprovEitt  Wol 
■Te  only  two  disc*  of  larger  tin,  tilTei 
Mb  lido  ot  the  spine!-*.  H.Hiarxa. 
77M.J-Tlollii  Strlnj 
uied  T  -J. 

""""  "'       "         niisdiSi 


Inp— V' 


i  1— Bemovin^  .1 


>n  Pllins.- 


be  gliia,  ai  they  ar 

uiiy  remaunted"! 

Killed  negntjvee,  <i-  -  ^ , 

LlhDutinjarjtothefilm.  TiQ 

oe  plea«  oougo  i— xaiipoc. 

S.]— Sllvoriny    JKlrror*.— I    wiah  to  niTa 
if  gUH  not  Mceeding  Sin.  aqnut.  I 


Jl  pleees  ol  „  . 

B  tried  Msrtlo'a  (ormola ; 
ig  depoaited  on  the  glase. 
-.     On  he«tlng"-  —'•■«"- 


a  the  glaa«,  but  nry 


know  hov  to  pmed  ii 


brilliant  fo 
.ded.  I  shall 
lil.-H.  HiH 

7707.)-Powar  of  Wa.!*?.-!  have  taken  fti 
ition  and  auwer  below  (nun  a  paper  in  whlak  it  it- 
red.  Ii  not  the  auver  wroogt  It  apnea  U  ae 
;itis  :— "Pon-iB  or  W:kTEB.— Most  people  are  imt 
1  the  raeehanical  effect  of  a  vDlnme  of  water  dtetBll 
a  the  height  from  whicb  it  falla.  Snppoiini  Bull 
e  a  TOliune  ol  water  at  a  eomparativelylow  lsfiL>sl 
1  to  iDcreaie  the  raeehanical  effect  wiuumt  inOB^ 
TOlgme,  could  I  not  aooompUsh  the  aanit  by  ognliit. 
tlie  water  up  a  siphon,  and  chna  giving  It  a  U|te 
down  the  longer  ]<c  I  II  not,  why  not  I  Can  unsi 
>  general  iaforma^on.  and  oblige  I- Waria  Ilnm 
'If  you  eondu£t  the  water  up  the  siphon,  and  Act 
lie  a  longer  (all,  you  will  certaloly  iocnao  llM 
hinical  power  gwnad  from  the  fall  ot  the  nts, 
rlded  that  the  volnnu  (or  number  of  galloos, «  nhf 
1  remalna  unaltered.  Your  dUHsolty  wdl  probablr  \t 
1  the  eiphoB  ;  provided  you  thua  sMnre  the  paM 
without  decreausg  ths  Tolunte,  you  will  eailuir 
«ve  your  purpoae."— Oitnr. 

TTOa.]— Boiler,— Could  any  reader  inform  meulc 
following:— I  have  a  alide-valve  engine  whi^  kl 
nv3.  per  minute,  Bulb,  pressure,  and  cairring  tba 
m  (Be  whole  way,  with  a  qrUndn  ol  the  foUowiH 
:  atroke,  liin. ;  bore,  1  jln.,  I  calculate  li  J-lodiaM 
',  *iin  I  tight,  and  if  eo,  what  would  be  Oh  dl- 
lalona  of  a  boiler  to  obtain  the  i«ult  abore  calciUUdt 
.£.  B. 
T70S.]  — FltttnK    Small    □ynamo.  — To  U^ 


mo.]  -  Bleotrioal.  -  Will 

I  with  WhealiUme  bridge  (Silvertown)  t    Alsi^  vbu 

ery  power  Is  nsually  used  by  lapply  «>>BP'™*'f! 


;-a.  T. 

T711.]-Ohromlo-Aoid  Batterr.-I  Ian  « 
11  ohnmie-aoid  battery,  the  eella  hohiini  altogetUr* 
9  over  a  quart  of  •olation  Would  thiTllKht  aa  HI- 
n  lamp  of  l>Tolt  Sc  p-  well,  or  would  it  be  neefsmf 
dd  a  cell  or  two  In  order  to  obtain  suffloleBt  K.1IJ,I 
you  adviH  me  to  get  a  lamp  of  lower  voltage  T  If  £ 


Pl 


ipi; 


is  the  so 


'Beef  Kefa!B0,-Can  acyane  say  what  ii 
thebcflf  from  whli'    ■■     ■        ■  -  ■  -'  "--'" 


li  waUr  these  Bsh  taJM  minnow  and 

,  _ . .  snnea  to  othec  baits.    Cheap  praatlcal 

handbooks  on  different  kinds  ot  angling  are  pob- 
Hshad  b7  ITpoott  QUI  and  Co.,  Stnod,  at  la.  each, 
but  then  are  nonMroua  high-pneed  books  on  these 
•nbjsett.  Oo  ost  fishing  with  a  good  band,  which 
is  tar  better  than  any  book.  Thflrearehandrodsof 
lueh  men  in  tha  South  of  England  who  have  fishing 
dub*  in  their  own  locality.  Eoa. 

[^77891.]— Ohromio-aold  Battarr-— Tha  po«- 
sibte  reasons  are,  acid  too  strong,  zlno  impnie,  or 
not  well  amalgajnatad ;  a  ahort-euanit  in  the  cell, 
that  heats,  eitCer  in  the  fiuid,  or  elae  at  the  oross- 
pieca  which  supports  carbons  and  zincs ;  or,  too 
mnoh  eormt  is  bdng  taken  famn  battery,  the  outer 
resstanoe  being  too  low.  S.  Bomnra. 

[77891.]— Ohromlo  Acid  Battory.-I  think  it 
jon  oonnectad  your  cells  in  parallel  instead  ot  in 
senas,  voa  would  find  oot  that  none  ot  them  would 
beat  1  but  that  tha  ooil  would  be  muoh  more 
eS«ctiveIy  worked,  using,  in  fact,  for  useful  work, 
the  maigj  whioh,  with  the  preaent  atiangemant,  ii 


ibout  Un.  could  be 

.., — Mkas  ispad  oon. 

idly  jive  probable  reuont  The  long  spark  snggesla 
an  B.ITF.  much  hlgber  ihan  induction  ooU ;— la  It  the 
current  being  Icee  1-0.  J.  L. 

[77701,1— I.eaky  OaollMd  Joint  In  Watar- 
Piae.— Can  any  reader  Infoni  rae  how  best  to  rqalr  a 
leaky  caulked  johit  in  a  pipe  beloBgbigto  a  hct-water 
apparatus,  which  pipe  is  some  4iii.  dlanieter,  and  Maeed 
quite  chiM  to  a  wau,  bein*  at  the  same  time  situated 
GloH  to  the  angle  farmed  by  two  walla ;  and  having  ths 
opening  of  the  joint  facing  the  said  angle  in  the  (wo 
tnllsT  The  pipe  is  horluntal.  Owing  to  ita  oonSued 
and  oomparatively  inacceenblc  posjtiou.  It '  "^ 


e  I  01, ,  _- 

gf  the  lowsrt  voltage  that  the  WM 
.  C.  W. 
7T11.1-O»logln».— (11   What  i»    tha  intagDl  4 

+  ./!+_;  jj,  Howiaitgotr  (a)If™  =  .-< 
u  where  e  it  very  smalt,  show  that  tau.  —  b  (1  +  '1 
,  "  t    (S)  Solve  the  i 

^^^- *©•]'-(■*'£)' 

T7IS.1— Qnaatlons  atven  in  BzUDlnaUe 

he  foUowiog  gueatlon  was  recently  put  la  a  p< 
:—■' fii  a  triangle 


paits."  TheeoDdltlonioftheeM^ 
being  that  no  Instrnmoit  of  any  kind  was  sUiiMa 
ihle  di  logarithms],  ean  above  be  solved  on  a  iki* 
loper,  sDeh  aa  alone  was  permitted  I— Sraao. 
77H.1— BtMin«  Mid  Soldarla*.— iral  sg 
ler  kindly  inform  me  the  proccH  of  biaaing  iUativ 
il  Also  how  to  Bidder  pewter  t-J.  K. 
T7ia.]-Kasnetl>ed  "Wateh,— Could  Ur.  BotlMS 
I  any  information  to  demagnetise  a  watc^  T  1  hsi* 
mine magnstiaed with  a  drnamo.and  It  wiUjuIt|0 
ID  it  li  lyfiig  on  Its  back,  and  when  I  lift  It  up  It  itifa 

T7W,]-Kleotroly»i8  of  LinwWa-— I  want  p«- 
larly  to  learn  about  the  elMtTDlyBii  of  liqnida,ssi 
beet  kind  of  dysamo  to  use  for  thBt_pnna«I  111 
iimation  at  reCerenses  will  be  estMne£-C.  J.  W. 
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lethenrto 

UltMtfotl 


pUt«.    It  u  m  very  Uboiloiu  liTiiiD«B  ^rln ^  -,_.  »» 

■  Suf  or  atoiiB  ic^.  will  bwideg.  I  doD't  know  how  to 
tniike  lie  edgea   tainBpsteQl  «iler  grinding— EoBiM 

[TT7!5.]— To  PapemikkaTB  or  Ohemlsta.— Wm 

Mir  Mod  friend  help  mebr  telltDBHW  the  m^to  mak*  s 


[TTJe8.]-0hartreuie.— HufiBg  ■ami 

mended  ;  but  bi;foie  trying  thst  liqueur  I  ahould  iiie  at 

positioiit  or  eupport  the  itatonent  tiiat  it  Ib  ben^ciiU  ta 

[T7TW.1  — Olarlonot.  — I  in™  gnat  aifflcnllr  in 

inw :    How  can  I  lAiatt  leed  to 


boie  tit  oboe  t-O.B. 

[m)9.]— Launoh.— Will  uifrloulbe  goodenon^ 
to  ftdTue  Tb&t  Utting  is  nquired  wban  ehuuing  a  Auill 
iMimeh  from  hlsh  Dresnira,  witb  (be  exhanit  ia  timiid,  to 
!B  wattr  t    I  hiiT«  ■  bnui  tube 

.__.  _.  .1 ^-e,  throngh  the 

ftgslB,  nenit 
&  hot  well,  Irom  Thich 
There  ii  no  ur-pomp ;  the  foree 
the  caodenBcd  w»ter  f  onned  in  tub« 
ill  Uu»  work  well,  or  will  tha  buck 
t  CDuld  &n  ejecloc  be  fitted  to  end 
.ntohot  wellf  Will  the  boUtr  gire 

I  funnel  I    Uoilei  ia  rattitfi!,  wltb 
g  oylindat 


id  alongside  forward  again,  v 


.  Und  wUl  not  gum  pnmp  tiItc*  t  Would  a  emiU 
ilTing  nil  into  SBh-pui  [cl«ed,  ot  tonne)  be  p»- 
o  to  the  jet  proposed  1  If  bmter  ia  too  abort  ot 
,  would  Kmuit  useloduiaga  pltebof  ptvpelterl 


fan,  drlTing  ni 
fmble  t-  "■- 

iaaiiZ 
dianHtartoDeieanceu!— SMiTiUB. 

rmsO-l-PaliitlnB.-Wonld  a 
;*>».  M."^dly  forwatd ■•-  — 

from^l^anti.  but  in 
mefltinn,  have  ofttimM 
B.U. 

[TTTSl.l-Olosii  emPrii 
Arm  in  hoo^ —  — «.-  — -^ 


1   habita,  abatsiner 


ipecimen  printn 


lately  recelTed  (nnn  ■ 
'rintn  from  nefraCiree 
Tbeee  nrinta  bad  n 
enameled.  Inotuol 

another  firm, 


Uiat  the  pAper  wu  very  atbuL    I  alao  m 

Biintod  in  ■  Himilar  w«T ;  theae  o ' 

Fnmptirer  and  Co.    Can  an?  rea  ...   

aikd  what  paper  ia  eniplojed  f  The  riews  are  putiliahed 
at  me  pennr  eaoL,  »  I  »n  hardly  aee  how  they  am  be 
"  eiuimelled  '*  in  tha  oidinarr  waj.  It  would  not  par. — 
W.  Q.  8..  Bangoon. 

[17733,]- Oraet-StaJid.--I  haTc  a  cm«tat«iiid  sad 
«K-fltand  which  Gtme  to  me  aa  part  of  mr  ahare  of  my 
f^ther^a  estnte,  and  which  fonoed  part  of  lua  afiret  pl*t« 
in  18S6p  Can  anj  reader  t*y  whether  theee  aitiolea  are 
dlTer  or  lUver  plated  T  I  aA  the  qneaUon  ainee  I  aa 
under  th«  impreaakul  that  eUver-plntuis  was  not  carried 
oo  to  tar  back,  and  the  aitkilee  an  In  u  good  a  ttate  now 
aa  when  tber  were  nAde;  not  a  mark  on  tbem,  notwltlf 
■tanding  all  the  rubbing  and  eleanlng  the;  hara  good 
thrbugh  all  then  yesn.  I  cannot  Me  any  hall  mark  on 
either.    The  egg  cupi  are  heaTllr  gUt  inaide.— Caoir. 

[77783-1— Mix  In*-— I  ■»"'  "  ■""  "  qaantitiea  of 
about  a  quATt,  a  very  aiaall  part  of  one  tincture  with  a 
lUBC  part  af  another.  Willany  onekindlyDy  If,la  mix 
Teiy  rapidly,  niuch  agitation  la  neeeaaaiT  t    And  it  ac 


impanylns  flints  Hipan',  workiiig  medical  o^  about  t«i  mloiAee  each  day  I 
one  penetrated  by  Will  cella  deteriorate  any  U  not  oied  for  any  langtb  of 
rirontaJ.    What  1    time  !-B,  M,  H.,  Bootle. 


:    timel-B.  M.H.,  BooUe. 

[Tirn.]— Blaotro  SIOtoT.— Ia  it  practicable  to  nse 
_,._.  .__  -_  :_    .    y  directitm  by  imply  re- 


pHMJ-Inonljatop  Boaulattw-— I  hara  made  an 
icubftlor,  and  cannot  get  a  regnlator  to  work  properly, 
rill  tome  kind  brother  reader  iotonn  me  how  ta  make  a 
that  will  lift  joi.-one  that  cannot  vet  out 
■  —  •-'-■-  — ■"  »iB  moat  thankfully  w 


J]  eleolm-motor  to 


ular  Riaceof 

with'  ateam  a 

rtnki  foraboi 
Bd,  which  ig 


i«I-Q.P.W. 

ia»31  Kadloal  Ooil.-To  Mb.  Barron 
«e  aeuoudaiy  wires  on  coil.  Pleaie  aay  what 
m  many  layers  of  oachl-S- M-B..Bi>oCle. 


8  th 
f  • 
arranged; 

[T7TM.]-Bioyele  Klootrlo  I*mp.— Will  ac 

Eut  readen  kindly  give  me  a  deicription  of  a  « 
y  auitable  for  a  bicycle  I  My  pteaent  etude  an 
nent  anawera,  but  it  ia  too  bulky.  hr«  "-*-  "-•  " 
H,  handle  ot  bicycle;  B,  iteel  apting 


ot  order  eaaHy.  Any 
-Ti™d.-ALr.aMiTU. 
[77T3S.  ]— Laotiner. 


/  of  your  readen  inform 
IT  f  Eom  htlght  optiaal  brai 
v_.v.  V »ott  adifflci 


■  me  how  to  remare  old  laequK  .  ,  -  v  j.„  i. 
work  I  la  the  lacqeenng  ot  bright  bnuawrak  a  di^raB 
pioe^ ;  and  it  BO,  which  la  the  bat  way  of  going  about 

r    itt    BoviatheUcqnerappUed  forthebeotreaiJlnl  Any 

.    hifomationwill  oblige.— u.  D. 

[77798-1  —  PhonoBrapli  Oyllnden.  —  Will  lb. 

'    DemeDgd  kindly  gire  tbe  proporbona  01  beeiwax  aad 

<  Camauba  wax  for  makioE  tbe  abora  t  Alao  where  the 
latlo  can  be  obtained  1  f  ahall  alao  be  obliged  if  be  wiU 
Miywhatpreeautiona  are  necmary  to  make  «  aucc««*d 
eaaUnc  1  I  ban  made  many  attempts,  bat  hare  always 
irVrS*  „-  ..i«.„iK,  t.^  ieeo  to  gel  the  w»i  oft  the 
^    cracking  or   breakmg.— T. 


[ailed.    Uy  difficulty  haa  bi 


[77787.]— mold-M«»noti--;I    1 
readen  who  may  be  good  enongh  to .. 

inmydiffleoltieatopageBWiiitheiBO*  of 
"bTh  "  let  eolumn,  Sth  line  bom  foot. 
"  But  aia  good  abont  la  neatly  r" '-' 


any    of  your  . 

•^Uomadyea 

Mthol 


tah  aMiieaa  eelli  b«  plaei 
B  two  Mill  laat,  (B&  71 


irUl  obhge.-C.  M.  Biuui 
[7J7«.I-PhotoBr»pliy.— Wm  Bome  reader  giro  me 

— ■ ^ '"  *^^— "^  mount  photographa  in  theuaoai 

wayl    I  haTC&iaitadothem 


uu,„u,.iitgt  when  the  fialda  requite  to  bo  m.__. — 

toBoatamtlieaitnliBbtpat  on.  I  do  not  In  any  way 
ueanme  to  qnoldan  Ow  niwdty  of  the  anlhcr'a  (tata- 
menU;  but thiaiamy difflculty.andahallbegiadtDhaTe 
it  eaplained.    Alan,  in  ocmpound  winding,  lattunaKAfe 
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<!%lislj   JHecijanic 

OBLD  0£'  SOIENOB  AND  AST. 
FRIDAY,  JULY  15,  1892. 


FIBEB  Ur  IRON. 
E  are  a  good  many  details  ia  the 
iBral  praotice  of  eugineeriDg  that 
r  nguificanoe  and  importanoa  to  the 
Toperty  of  rolled  metalB.  If  these 
tre  neglected,  the  reeults  are  often 

it   metklB    there  is    no    fibre,   but 
lation  only.    Thus  cast  iron,  cast 


inmetal,  and  brass  have  the  eune 
I  all  fractured  sections.  Not  so  with 
aetals.  B^rs,  rods,  and  plates  of 
iron  and  forged  steel  have  &bre  or 
oning  in  the  longitudinal  direction, 
ading  vith  the  dirBOtion  in  which 
ira  rolled.  This,  therefore,  is  the 
\  of  greater  strength,  and  the  less  the 
\j  ot  this  grain  is  iptuier«d  with, 
M,  or  severed  during  manutactuiing 
>,  the  better. 

tie  suffices  to  sever  fibre,  and  the 
Dg  eSect  is  so  great,  that  when  it  is 


J  to  reduce  the  area  of  a  bar,  or  to 
or  to  groove  it,  shiirii  tmh  are  nfver 
eet  down  the  metal.  The  effect 
ig  a  bar  with  a  sharp  tool  is  to 
Ilia  KTsin>  &nd  cause  a  crystalline 
This  is  seen  in  the  method 
in  sroithies  tor  catting  off  bars 
ght-iron.  The  bar  to  be  severed 
pon  the  anvil  chisel,  and  nicked  with 
)t  struck  with  the  hammer.  It  is 
oeasively  mor^I  into  new  positions, 
sk  snooessiTa  blows  until  a  shallow 
ceea  is  nicked  around  it.  Then  a 
ow  on  the  end  of  the  bar  will  saver  it 


Fio.  3b, 


ckad  «me,  leaving  a  sharply  broken 
36  Burftuie,  Fig.  1,  which  is  scarcely 
ihable  frcnn  toat  of  cast  iron.  But 
uune  bar  into  a  tastingmachine  and 
jwlv  atundei  (Tig.  2).  The  area  at  the 
will  be  much  raduosd,  the  fibre  will 

I  out  like  a  bundle  of  muscle,  the 
ads  will  have  the  appearance  pre- 
'  giMt  tension,  and  no  crystallisa- 

II  will  be  a^Mrent.  Or  if  the  bar  is 
nd  by  hammering  until  it  fractures 

A),  the  appearanoe  will  be  very 
n«  fitires  will  be  strained  and 
inagnlftrly  on  the  outer  ladiua,  and 
1  -ag  aad  ooimgated  on  the  inner 
A  good  illustiatton  of  the  develop- 
Bbn  ii  aftoided  in  the  cutting  oft  of 
idi    tor  Um  puipoM    of  removing 


rivets  from  their  holes.  The  head  is  not  ont 
reund  with  an  ordinary  cutting  or  oold 
chisel,  bat  with  a  special  blunt  form  of 
chisel,  upon  which  heavy  blows  are 
delivered  with  a  sledge.  From  half- 
a-dozen  to  a  dozen  blows  are  necessary  to 
detach  the  head — blowsgiven  at  ri^ht  angles 
with  the  rivetshank.    Tia  result  u  that  the 


head  is  not  ont  o9,  but  shorn  off  literally 
and  absolutely,  and  during  the  operation  the 
direction  of  the  fibres  just  at  the  surface  of 
separation  is  changed  from  lines  parallel  with 
the  shank,  to  lines  tiarallel  with  the  shorn 
face.  Fig.  3,  B,  shows  the  appearance  of 
such  a  rivet  head  thus  shorn  oS.  The  fibres 
ran  originally  in  a  direction  perpendicular  to 
the  plane  of  the  paper :  after  shearing  they 


on  the  shorn  face  in  a  direction  parallel 
with  the  paper. 

It  is  not  neoessary  here  to  disouas  the 
question  why  sudden  fracture  results  in  a 
cryataUine  surface,  and  why  slow  severance 
yields  fibrous  ends.  The  fact  alone  is  all  we 
need  note,  for  if  these  results  follow  in  the 
case  of  bars  totally  severed,  the  tendeni^ 
must  be  the  same  in  a  lesser  degree  in  aU 


cases  where  any  portions  of  the  fibres  are 
sharply  severed :  hence  no  eeveranoe  of  fibre 
must  ever  be  permitted,  but  the  oontinuity 
of  the  grain  must  be  preserved  in  all  its 

sections. 


Now  look  at  the  tools  used  by  the  oniQi. 
He  has  only  two  types  of  cuttii^  tools,  utd 
they  are  used  for  the  actual  outting  off  ol 
work.  They  are  the  hot  and  the  oold  seti, 
(Fig.  4),  which  are  either  straight  or  onrred 
lengthwise:  snd  tools  of  sinular  funotion, 

iFig.  5),  are  used  onder  the  steam  hammer. 
lut  these  are  only  employed  for  the  sem- 
ance  of  material,  never  for  thapiag  outiinu. 


Fio.  7. 

AU  the  tools  used  in  the  formation  or  mould- 
ing prooesses  of  the  smithy  have  edgea  more 
or  less  Towidiig.  The  fullers  (Fjg.  6): — 
straight,  A ;  hoUow,  B ;  round-faoed,  0 ; 
and  Sattere,  D,  and  so  on,  all  have  edges 
rounding  more  or  less.  They,  therefore 
squeeze  and  mould  the  outlines  of  the  work, 
but  they  do  not  cut  it.  If  we  could  see  the 
grain  of  a  bar  after  it  had  been  set  down 
with  fuller,  or  flatter,  or  swages,  it  would 
have  the  appearance  <i  Fig.  T.  The  fibre  is 
bent,  not  severed ;  it  is  squeezed  and  elon- 
gated, but  ita  continuity  is  not  aSacted ;  its 
formation  is  changed,  but  its  etreiigth  is  left 

Again,  in  the  formation  of  a  ring  or  an 
e^e  where  the  hole  is  of  lane  vze  m  nU- 
tion  to  the  diameter,  so  that  the  eniM- 
section  of  the  metal  is  much  reduced,  the 
practice  is  not  to  punch  the  hole  out  ol  solid 
metal,  but  to  turn  round  a  bar  and  weld  the 


o 


Fia.  S. 

rine.  Thus  in  Fig.  8,  A  and  B :  the  ring  A 
and  eve  B  would  be  formed  as  shown,  by 
scarfed  joints,  instead  of  by  punching,  as 
would  be  done  in  rings  and  ayes  whose  nolea 
are  of  small  diameter,  and  which  would  be 
formed  with  the  punch.  -  Moreover,  when 
small  holes  are  punched  in  narrow  bare,  the 
practice  is  not  to  use  a  punch  at  once  of  the 
full  diameter  of  the  hole,  removing  a  wad  of 
the  same  diameter,  but  to  employ  first  a 
small  tapered  punch,  and  to  follow  with  one 
of  larger  diameter.  The  wad  removed,  then, 
is  of  nardly  appreciable  diameter ;  in  faot, 
in  many  cases  there  is  no  wad  removed  at 
all,  but  the  punch  is  inserted  half-way  into 
the  iron,  from  opposite  faces  in  succession, 
and  the  metal  is  simply  squeezed  and  pushed 
sideways,  and  the  full  strength  of  the  bar 


rio.  9. 

retained  round  the  hole.  I  have  endeavoured 
to  illustrate  this  by  the  shading  in  Fig.  9. 

The  squeezability  of  iron,  if  I  ma^  use 
the  term,  in>'tead  of  the  term  plasticity,  ijs 
very  great.  Interesting  experiments  on  Uie 
subject  were  made  by  M.  Tresca  someyeara 
since.  One  remarkable  faat  which  he  re- 
corded was  that  of  the  case  of  a  die  block 
tOom,  high,  perforated  by  a  punch.  The 
wad  measnrea  only  3om.  high,  and  aa  th* 
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dtostr  ot  tiie  md  ma  prored  not  to  hvra 
iaotWMd,  Uie  oonolusion  was  obriona  that 
MTaa-tenUu  ol  the  metal  had  been  tqoeezed 
into  the  block. 

Hu  oapadtjr  for  being  punched  ie  made  a 
tert  «f  good  metaL    Ihoa  Fig.  10  illnstratea 


This  ie  fonned  b^  draviug  down  iron  from 
the  size  of  the  hoaa  A,  IHg.  15,  to  the  size  of 
the  loda  BB,  upeettiiig  their  ends,  turning 


a  riret  in  which  a  hole  equal  to  tlie  dia- 
meter of  the  iron  haa  been  panohed  without 
fraotme.  Some  common  illustrations  of 
wmkahc^  praotioe  bearing  on  the  fibrous 
obftRMter  M  wrooght-iron  and  steel  occur 
in  succeeding  flemes.  Fig.  1 1  is  one  method 
of  making  the  raidle  of  a  locomotiTe  valve. 


Instead  ot  bein^  made  in  one  flat  piece  and 
machined  out,  it  is  welded  in  six  separate 
ineces :  the  tees  A  E,  the  sides  C  D,and  the 
stzught  rods,  not  shown,  which  are  welded 
at  Eand F.  The  expansions  in  the  figure 
show  the  upsetting  of  the  ends  in  readiness 
for  welding.  Again,  in  Qie  formation  of 
large  forked  ends,  tlie  imctioe  is  not  to  out 
out  the  fork  from  solid  bar,  which  would 
leare  short  grain,  as  at  Fig.  12,  A;  but  to 


divide  and  open  out  the  bar,  Fig.  12,  C  D, 
which  preserres  Uie  continuity  of  the  grain, 
as  seen  at  B.  Also  in  the  formation  of  bent 
cranke  (Fig.  13),  the  original  straight  bar 
is  turned  round  to  form  the  "  dip,"  instead 
of  slotting  the  dip  out  of  the  solid.  Loco- 
motiTe  cranks  (Fig.  14),  being  slotted  out  of 
the  solid  are  liable  to  fractore  at  the  webs 
A  A ;  and  do,  in  fact,  fracture  after  a  time, 
unless  they  are  taken  oat  and  leplaoed 
before.  Chain  links,  affun,  are  fonned  by 
turning  round  and  weldine  round  rod ;  so 
are  swivels,  rings,  crane  hooks,  £o.  Allirork 
of  this  kind  would  be  too  weak  if  stamped 
from  the  solid.  Fig.  16  illustrates  a  swivel 
which  forms  the  last  link  in  a  oraue  chain, 
is  the  hole  of  which  the  hook  is  pivoted. 


would  be  more  likely  to  occur  at  u 

with  the  fibre  disposed  as  in  the  figure. 

In  boiler  work,  the  direction  of  the  j 


them  round,  and  welding  at  u,  Fig. 
There  is  thus  no  short  fibre  anywhere, 
formation  of  a  strong  eye  is  shown  inFig.  IT. 
Theholeienot  pnnched,  but  a  piece  otbar, 
A,  is  turned  round  and  welded  u^on  the 
long  bar  B,  so  that  the  grain  is  contmuone. 
Ulustrationa  of  this  kind  are  numerous. 

Fio.  IS. 


There  is  another  aspect  of  this  matter  of 
fibre  whidk  is  Important.  It  is  the  direction 
of  fibre  regarded  flatviine  or  cdgewhi:.  Iron 
lies  in  layers,  as  pUed,  and  retains  that 
laminated  structure  m  all  subsequent  rolling 
and  working.  The  forging  of  much  slender 
work  has  to  be  done  in  reference  to  this 
direction  of  lamination.  Thus,  to  take  two 
or  three  cases,  keys  [Fig.  IS)  should  be  cut 


with  the  lamination  of  the  fibre  running  in 
the  direction  of  the  shading.  Theu  the  tAr- 
sional  stress,  acting  in  the  direction  of  the 
arrow,  is  less  liable  to  shear  ofF  the  key  than 
as  if  the  lamination  were  in  the  sam< 
direction  as  the  arrow.  When  nuts  are  cut 
from  bar  iron,  the  direction  of  the  lamina 
should  be  that  shown  by  the  shading  ii 
Fig.  19.    If  in  the  direction  at  a  right  ongli 


herewith,  the  nuts  are  more  liable  to  become 
burst  out.  In  the  forked  end,  Fig.  20,  the 
taminffl  should  be  as  shown.  If  the  layers 
run  parallel  with  the  Jaws,  then  fracture 


an  important  matter.  The  fibre  ot  I 
lells,  except  in  some  special  eases,  is  al' 
sposed  eircidarly,  in  t£e  diieotion  wher 
greatest  of  stress  » 


ute  grain  runs  lenythwis. 


can  be  flanged  with  least  risk  of  froct 
and  all  flanging,  whenever  possible,  is  ali 
done  in  the  direction  of  the  fibre.       3.  '. 


AMI8TIC  WOHK  IN  BAMBOO.-: 
Dealsna  tvz  Portable  Tents. 

THERE  are  many,  1  believe,  who,  lu 
nrdena,  would  invest  in  a  teat  batfn: 
faot  that  to  get  a  really  serviceable  OM 
expensive,  and  the  msny  peg's  are  detrinu 
to  a  good  lawn,  so  that  my  object  in  thii 
sent  article  on  bamboo  work,  being  the  fo 
of  a  series,  Is  to  show  how  bamboo  est 
applied  with  grsat  advantage  to  the  coml 
tion  of  tents,  that  can  be  made  at  a  smsll 
easily  fixed,  and,  trhen  not  required,  cs 


stored  away  in  a  small  space.  These  are 
great  featnrea  with  regard  to  tents,  bat  at 
same  tune  my  readers  will,  1  hope,  be  rai 
able,  and  not  expect  a  tent  to  stand 
weather,  as  all  light  tents  will  not  ( 
exposure  ;  there  is  ettre  to  be  a  leakajre  « 
or  later  in  the  material,  and  then  begin 
mtches,  which  are  generally  nnaatigfao 
These  tlents,  then,  are  to  act  as  awning 
shady  spots,  out  of  the  heat  of  the  sun,  an 
proof  against  an  ordinary  sommer  ahi 
They  can  be  fixed  in  a  few  mlDatea.  so  si 
always  be  taken  down  when  not  required. 
Fig.  1  shows  a  favourite  shape,  being 
good  height  everywhere.  The  ends  are  : 
so  that  they  fold  np,  and  the  cross  piecei 
simply  laid  on — the  idea  being  to  hav( 
canvas  in  one  piece,  thrown,  aa  it  were,  s 
the  framework,  and  fixed  down  at  each  aid 
weight  ot  the  material  and  the  Sxtng  1 
sufficient  to  keep  the  oroespieoai  A  B  C  in 
plooea,  the  whole  being  held  by  four  sti 
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Hm   top   of    Ths  eoUodioD  hu    Sunt  m  Aoru. 
Iha  pW*  i«      baan  >Uoir«d  to 


tha  ooUodion  in  iodiMT,  oi  ia- 
pioportiDQto  tha  enua  tha  pro- 
it  oi  pjr-      portion  of  pjr- 


T  b  a     plate  Thit  deftct  may 

a  f  t  a  I    la-  ahaa  fioin  two 

motal  from  diSarant  caiue* : 

th«    batb,  lit.    Tbo    total 

and    moia  abaenca  of  haloid 

aipaotallj  olrai    lalt*    in 

Altai    tha  tbebatha.    2ad. 

appllaation  Tha  pretanoo  ot 

of  tha  da-  too    lana    an 

Talopar,    la  amoimt  of  haloid 

aam  to    ba  nlti  along  with 

atuddodwlth  oTgiiua    mattai 

■    Inonmar-  in  tha  bath. 


Allow  aoollodion- 
iaed  plat*  to  to- 
main  in  tha  liaUi 
24haiin.  If  all 
tha  iodida 
diMolfad  awar, 
lafdaoe  It  Of 
anothec  plate, 
and  w  on  until 
tha  bath  oeaaai 
to  attacklt.  2iid. 
EipOM  tha  bath 
to  tha  dlreot 
layi  ot  tha  tod 
for  an  hoot. 
FUtar. 


amount  ot  aoatic 
Kcid;  or,  laaUy, 
4tli,    the    plate 


Thsae  aingle  alieer-poles  ftre  Ivgal;  naed  for 
lifting  oolnmDB,  girders,  and  work  of  not  veiy 
broad  area.  They  are  erected  Terticallj  by 
meaiu  ot  ropes,  or  o(  a  winoh.  But  oonaideiable 
inclination  can  be  imparted  to  Uiem  with  per- 
feot  aafetj  b;  Blaokening  out  the  ^171  upon 
one  aide  and  shorteninK  thoae  on  the  aide  op- 
posite, Without  jnaah  troable  thej  nn  also 
be  shifted  along  to  oome  orer  wotk  ramoved  a 


prodaoe  thii  de- 

fact.  HenM 
graat  attention 
to  cleanlineii  ii 


Attei    de-  Dirtj     gUuea, 

▼alopmoDt  paiticlaaofdoat- 

o  p  a  q  a  a  isg  diit  in  the 

■peekt    are  ooUodion,     and 

*MD  OD  the  dnat  Mttliog  on 

film.  the  plate  during 


•ama  bulk ;  then 
Bon  for  an  hooi 
and    fitter. 


of  bath.  3td. 
Add  moieaoetio 
aeid  to  the  da- 
teloper,  or  di- 
miniih  the 
amount  of  inl- 
phata  of  Iioo. 
4th.  Expoie  foi 
a  ihorter  time  in 
theoameia. 


Ilava  the  glaani 
.orupufouily 
dun.  PaMthe 
flnftai'  round  the 
neck  of  tha  ool- 
lodion  bottle  be- 
torepouring.  Da 
not  ^haka  the 
bottle  to  a«  to 
brieg    Dp    anr 


ouple  of  palea  laahed  together  at  the  t 
ptead  out  at  the  bottom.  The  mode  of 
hem  is  iUostrated  in  Fig.  1S4.  The  t« 
.re  Arab  laid  together  parallel ;  the 
hen  bound  loand  the  two  aoTeral  tiU' 
led  between  the  poles  and  roand  tl 
ng,  and  knotted  aa  shown  with  a  re« 
This  mode  of  luhiug  is  also  termed 
uguese  knot.  Opening  tha  legs  at  the 
ightena  the  f&atening.  Work  of  Iai| 
lan  be  lifted  between  the  poUa,  and  tt 
Jao  be  leaned  over  out  of  the  perpeoi 
Ming  inpparted  b;  the  gnji.  Gin  ahae 
liatof  three  polea  in  tripod  fashion.  Tl 
lOt  ao  oonvenient  for  erecting  ecgineei 
a  those  already  named, 

I  need  not  illustrate  common  lifting 
Keferring  to  Fig.  ISO,  there  tue  two 
arhloh  work   ia  hoisl«d    by    means  ol 


nmxo.-xxTii. 

FIG.  ISO  illQetratei  the  method  of  rlgglng-np 
a  aing'le  aheer-pola,  A,  with  tonr  gnja,  B, 
atid  aling,  C,  for  pulley-blo^ka.  The  faatenlnga 
are  shown  enlarged  in  Fits,  ISl,  182,  183. 
Fig.  IBI  showi  the  lashiog  for  a  single  gny  at 
the  top  ot  the  aheer- pole  ;  Fig.  182,  the  lathing 
•n  the  peg  or  other  attaohment  in  ttie  ground. 
Toe  latter  can  be  osst  o3  qaickly  by  taking 
unt.  the  loop.  Tig.  W3  »hona  the  aling  for  the 
puliry-blaokt  upon  the  pole. 


few  feet  or  yards  apart  Unless  the  distance  it 
oonaidenble,  it  is  naual  to  priee  the  pole  aloee 
at  the  bottom,  and  alaoken  and  tighten  thi 
gnys  at  the  fame  time.  Although  atakes  0  art 
shown  in  the  figure,  other  atlaohmenta  whiol 


''!^gl9-?gi-'Fvy!?^<ff?.'7?y^ 


Fia.  182. 

may  happen  to  be  available  are  as  often  madi 
use  of — aa  beams,  trees,  colomiu,  portion!  o 
boildlnga,  Sea, 

Pot  very  much  work  of  large  area,  howefei 
•  tingle  eheer-pole  it  net  to  convenient  aa  1 


Light  work  is  hoisted  by  meant  of 
ptuley-blookt  ot  Tarioos  powen,  slni 
the  lonsr  bight  t  of  C.  Heavy  work 
by  means  of  a  orab,  situated  a  little  aw 
the  shaer-legi,  but  having  its  ohais 
along  hori  sin  tally  to  a  poUey,  11 
fastened  to  the  pole  with  a  oommon  a 
other  raeant.  The  direotion  of  motioc 
obain  Is  thus  obaneed  to  the  vertioal. 
Freqnenil;,  in  the  work  of  hoiating. 


16,  isga. 
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uve  to  be  faatened  together.  Sno- 
g^rea  illmtrate  %  few  of  tlie  metbodB 
a  made  nee  of.  Wben  lOpM  have  to 
ed,  bnt  OMt  looee  qaiokl;,  the  dnw- 
'ig.  ISe  li  employed.   ThiaiBperfently 


<nt  on  palling  ont  the  end  A  the  hnot 
isened,  uid  the  lopes  out  off  imme- 
Fig.  1S6  ia  a  reef'linot,  Tery  oammoD, 
intlrel;  seanre.  Fig,  187  1b  shown  In 
This  u  a  false  or  giannj  knot,  and 
aned  thiu  ran  risk  ot  beooming  drawn 


tension.  Figg.  188  and  189areBheet 
lie  fiiBt  tingle,  the  seoond  donble— and 
tuefnl.  A  rope  ii  ihoitened  without 
•J  eheep-Bhanking.  Fig.  190  ii  a  sheep- 
'wo  bights  are  formed  in  the  rope,  and 
teh  is  made  at  each  end  and  dipped 


etimea  happens  that  the  (heei-polee 

ing  enoagh  for  hoisting  some  portions 

Then  a  oonple  of  poles  are  lashed 


with  rope,  three  or  four  lashings 
pIOTed  in  a  length  of  perhaps  eft.  or 
yl91  illtutrates  one  method  of  Ushing 
Irani.  An  end  is  laid  parallel  with 
,  and  the  rope  bonnd  ronnd  and  pnlled 
um  a  Isw  loose   tnrns  are  taken,  and 


',  or  tree,  end  pused  baokwards  under 
te  looM  tams  are  then  tightened  and 
ends  pnlled  taut.  For  more  seonre 
'edgei  of  wood  are  often  driven  in 
tha  rope  and  the  spar,  the  wedges 
into  tlu  hollow  between  the  epare. 

iSttan  and  men  who  are  sent  out  to 
■hosld  know  how  to  *plic8  ropes— a 
qnUUon  at  anj  time,  but  espeoially 
ills  npm  of  travellers  and  of  hoisting 
[■In  to  be  oonueated-iip   or   tr    *" 


lengthened  or  ihortaned.  Fig.  192  lUnstrates 
what  is  termed  the  short  splioe.  This  Is  made 
nee  of  in  work  where  a  litde  bnlge  in  the  rope 
at  the  point  of  jointnra  is  of  "" 


Fio.  I 


Tia.  192. 


and  is  eSeoted  in  the  following  manner  ;— The 

strands  are  nnwoimd  for  a  length  of  from  CIn. 
to  I2in.,  Booording  to  the  size  of  the  rope,  and 
"married  "or"  omtohed  "  together  in  alternate 
positions,  shown  at  A,  and  throat  close  together. 
Then  the  separate  strands  are  passed  over  and 
nnder  the  other  strands  alternatelj  several 
times  in  saooession  in  the  manner  partly 
shown  at  B,  where  the  prooesa  of  splioing  has 


It©) 


FIO.  193. 

been  commenced,  and  the  stronda  are  all  looee, 
the  better  to  showtheir  relative poaltlous.  Aa  the 
work  prooeeds,  the  rope  is  not  unlaid  any  more, 
but  the  strands  are  thrnst  aeonder  with  a  mar- 
lingspike.  Fig.  193,  snfflaiently  to  permit  of  the 
entraiiae.of  uie  strands,  whioh  is  farther  faci- 
litated br  well  greasing  the  strands.  After  the 
entry  of  eaoh  strand  it  is  pnlled  tant.  The 
ends  of  both  ropes  are  treated  in  exaotly  similar 


Fio.  194. 

fashion,  eaoh  alike  being  worked  between  the 
strands  of  the  other.  To  rednoe  the  bnnoh  at 
the  splioed  portion,  the  rope  is  rolled  between 
boards,  or  nnder  foot. 

The  long  splioe  is  used  for  cotton  ropes  run- 
ning at  high  speeds  over  pnlleys.  The  ad- 
vanlage  of  the  long  splioe  Is,  that  enlargement 


of  the  ropes  is  quite  prevented,  beoauee  the 
splice  is  oarried  over  a  length  of  4ft,  or  SfL  It 
is  almost  impossible  to  illnstrate  this  properly 
— or,  indeed,  any  iplioing — by  means  of  dia. 
grams  ;  but  a  genenl  idea  ot  the  method  oai 


be  obtained  from  Figs.  194  and  19o,  ^le  ropei 
to  be  nnited  are  firit  nnlatd  for  a  length  ot 
several  feet,  and  the  tnds  plooed  b^vther 
with  the  strands  In  the  same  relative  poai- 
tlon  as  in  the  short  splioe,  Then  a  sliand 
Is  nnlaid,  and  the  Bpaoa  left  thereby  filled  np 
with  the  correrponding  strand  from  the  other 
rope.  The  appearance  of  this  unlaying  and 
filling  in  is  shown  in  Fig.  194,  where  A  is  the 
straod  nnlaid,  and  B  the  strand  whioh  fs  taking 
its  place.  This  is  repeated  with  two  mora 
strands  at  the  further  end  ol  the  splioe,  and 
two  more  aboat  the  centre.  Fig,  196  illustrates 
a  tbree-stranded  rope  at  thla  stige.  Overhand 
knots,  D,  are  made  with  eaoh,  and  the  ends  of 
the  strands  finally  splioed  by  working  them 
between  their  fellows.  Before  cutting  off  the 
ends   the  rope  should  be  stretched.    Fig.  19G 


shows  an  eye  splice  begun.  It  is  made  like  an 
ordinary  short  splioa,  so  that  the  ends  shown  in 
the  flgnre,  there  passed  onoe  between  their 
Btranda,  have  to  be  worked  under  and  over  the 
strands  four  or  five  times.  These  eyes  are  often 
required  for  permanent  nee  on  hoisting  taokle, 
and  frequently  inolose  iron  rinns  for  dnrahllity. 
Similar  methods  are  employed  for  nnitj'ng  wire 
ropes,  bnt  the  length  of  splioe  is  nsaaUy 
greater.      ^      J.  H. 


FOSTUBE    ASH   ITS    IVDICATIOIIS. 

r'  is  really  wonderful  what  a  lot  onr  olevet 
doctors  have  to  tall  DB  whoi  they  leave  the  dnu 
bottle  alone.  Than  is  more  Mose,  fez  inataaea,  m 
the  admlialile  leotoie  recently  dahvered  \n  Dr.  T. 
Lander  Bmnton,  at  St.  Bartholomew's  Hospital, 
and  fuUy  reported  in  the  last  Diunber  ot  the  ZoHMt, 
than  in  a  dozen  volmnes  ol  the  nmal  bolna 
dictionBriea.  A  layman  instinctively  feels,  atta 
resding  a  lecture  like  tbla,  that  II*  anthor  is  a  man 
ol  keen  percnitioD  and  logieal  judgment,  and  that 
■  patient  in  £ia  hands  wUl  be  treated  vrlth  dis- 
cretion, and  not'  aa  a  mere  draught  and  pUl- 
Bwallowiug  mach^e.  Few  ol  ua  have  any  adequate 
oonoeptioo  ol  the  inflnenoe  ol  posture  on  health. 
Wa  note  the  efFect  on  tiis  appauance  ol  pe(»Ie  a* 
we  walk  along  the  atreeta,  and  observe  the  diSar- 
snoe  and  attitude  in  our  fellow  pasaangers.  Some 
pass  us  with  head  erect  and  agile  stvpe  that 
oonvey  to   us   at  once   the  ides   ol   ensigy  and 


.    languor,    weak- 


activily,    while    the    bent    I 

heads    ol    the    others    anggi 

neas,     and    depreedon.       Sat  ^ 

abown  in  Fig.  2  almost  always  indicates  a  weak 

drcnlation.    It  may  be  oonatitntional,  or  it  may  be 

hidaoed   by   aedenUry   habits  and  loug-purnied 

literary  taaka.    To  all  auch,  as  Dr.  Lauder  Bmnton 

well  aays,  we  may  commend  the  Biblical  Injunotion 

uttered  by  the  pro^iet  Isaiah  more  than  three  thou- 

aand  years  ago :  "Strengthen  ye  the  weak  hands. 


and  elastlo,  Bnt  it  is  not  eaa^  ta 
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th«  wma  mow,  the  uma  wind,  the  nms 
I  nme  Undscapc,  ^ttw  an  nnpinUsted 
i*  not  iupiiiog.  It  nu  u  if  tba  ui(  of 
1  Uf  in  the  middls  of  the  PadAo  Ooean, 
iniectedaome  strange  phtDOmBDOn  to  nurk 

Petty  Kientuti  have  aivaed  loi  ftaextM- 
aaacthing  at  the  Korth  Pole,  vheiet^  Gbe 
«e  can  be  idaotifled.  But  neithB  ii  there 
.  na :  Ml  ondueoTend  cnmnt ;  a  pie- 
laTcm  teeming  with  an  antedilaTiaii  race  ol 
Noi  is  then  a  thaw  of  anr  descriptiou. 
re  is  an  etedaiting  aoenninlMlon  ol  iee  and 
tbapa  impetceptiuV  preMing  Its  downward 
iween  paEchet  of  islandi  that  lock  the  Kreat 

about  the  Pole,  bat  &  current  ot  trater— 
cnnant  ot  ice  ?    Perhapa-Yes  ! 

will  let  me  tike  the  final  obaerrationa, 
u;-"  The  tutor  ipoke  fesbly.  His  frail 
lOD  was  ihatterad.  The  oonimutdei,  who 
1  &ttj  men  die  beaide  him  of  stairation 
Muie,  knew  the  ijmptoms  too  wall.  He 
r  his  joang  companion  ai  tenderly 

run  warm  now  F  "  he  asked. 

Mt ;    If  I  coold  only  get  diy,  I  shonid  feel 

ble.    Say,  old  fallow,  I'm  aorry  I'm  done 

a'U  let  'em  know  that  I " 

>,  my  boy,  ot  course  I  will.  You'll  tnm 
ight  after  a  couple  ot  days'  rest.  Don't 
jut  the  infernal  Pole.  Onto  sleep  I" 
in  face  looked  back  at  the  speaker,  as  il 
4S  forlorn  hope,  and  then  his  lips  closed, 
d  wandered.  He  dreamt  of  warmth  and 
of  food  and  home,  and  a  happy  look  cime 
pinched  face,  even  as  the  Tisions  passed. 
Sargeant  could  not  sleep  yet.  Ha  threw 
down  beside  the  tutor  that  his  warmth 
imale  the  youth.  Ha  thought  whit  raad- 
■I  to  be  where  he  waa,  and  of  the  same 
that  had  kaiad  hundreds,  befon  this  boy. 
on^  felt  the  impatience  of  hli  selt-im- 
ission.    He  wondered  if  the  world  ware 

by  his  animal  endaranoa  or  not.  Hebesau 
re  that  there  was  lollj  In  his  heroism.  One 
dy  lay  at  hia  door ;  he  went  so  far  as  to 
>t  he  had  oerer  made  the  trlomphant 
-and  then  ha  slept. 

iigeant  kwoke.  Ha  arose  with  a  start.  A 
it  streamed  thcoagh  the  opaque  blocks  of 
at  them.  Ha  felt  for  the  bottle  of  alcohol 
le,  and  with  care  lighted  the  sjririt-lunp. 
wenty  matohes  left,  and  he  g(oated  over 
he  replaced  tbcm  in  the  tin  boi.  These 
it  him  at  the  rate  oi  one  a  day  until  he  got 
[e  most  henceforth  be  satisfied  with  one 
twenty -four  boon.  The  Ian  tarn  had 
til  a  snort  time  ago.    Then  he  made  the 

that  he  could  not  spare  the  spirits  for  the 

Sht. 
the  water,  and  then  awoke  his  oom- 
tently.  The  tutor  turned  over  and 
d  in  his  nnaasv  sleep  the  name  dt«rest  to 
LD  hairt  "  Uotber ! ''  The  Sergeant  dued 
m  sleep  longer,  and  aroused  him  after  * 
Ittook  the  sufferer  a  few  minntec  t,  .. 
vhera  be  was.  The  brain  works  dowly 
liaa  been  partially  congealed.  WhoD  he 
d  tho  lice  above  him,  and  the  glassy  sidi 

00,  a  look  of  horror  pitrraded  hii  bwa. 

1,  old  fellow,  drink  a  little  ot  fhk.  Th 
n  it  will  give  yon  lite.'' 

armth  natdred  the  drcolation ;  the  thin 
rs  faable  hope ;  the  young  man  seemed  to 
b^  hraakfaited  royally  on  canned  lambs' 
tewed  in  onioni.  The  tutor  ate  as  maoh 
old,  and  began  to  throw  oft  his  deadly 

nil  itamachs  their  eidtemant  retnmed. 
:  iulfted  on  being  helped  op,  and  out  with 
imsmta.  They  consulted  uieir  watdiei. 
:t«d  time  they  calculated  that  it  was  within 
if  twalre,  but  whether  nigtit  or  diy  they 
tell. 

r  wadked  the  tutor  breathed  heavily. 
lataokof  aiT,"hesaid.  "Uy  bead  rings 
N  the  barometer  say  ?  " 
nt  WlUtwig  looked.  The  aneroid  told  him 
'  were  at  an  elcTation  of  fifteen  thousand 
iteoding  to  make  thoronah  barometrical 
una  At  the  Pole,  they  haX  not  looked  at 
Uve  inatnunent  for  a  hundred  and  twea^ 

tdi  ^ _. 

'  leiv  to  iMlIsa  a  simple  figure. 
kmUH^  !  "  odalmed  the  Sergeant. 

HmmA  Olng  put*  ua  on  ai 

iiiimJ  odd  feet.    Whatnom 

tor  IguMi  pave.  Until  Boa  discovered 
atlo  pola,  tlia  sorthem  regions  bad  played 
aril  wU  tba  nee^  of  the  compsso.  What 
e  Bt,W  ^scpaphical  FoU  to  sffdct  the 
at  of  the  minute 
ilayed  false  'r 
■  —  •  — w«»  •-°  »>or,  letting  his  blue 
ind«  otar  tba  range  of  bliudiog  ice  and 

Amb  Aatehad  an  immense  plain  of 
s  doai  aad  blocks  of  ice. 


c,  wliM>,^K^ 


Uronnd  together,  these  asaiuned  fantastie  shapes. 
At  halt  a  mile  from  where  they  stood  jntting  land 
stood  forth,  grey  and  solitary.  Ferhups  it  was  the 
tip  of  the  mountain  peak ;  perhaps  the  head  of  an 

island  emerging  from  the  etema'         -     ""■ 

no  mark  but  uia  in  sight — no 

markable  eleiratiou — nothing  to  show  that  they  had 

aaoended  higher  than  the  Cape  of  Monte  Blanc. 

With  feeble  hands  the  tutor,  undaunted  b^  privi 


meamrementa 
odculatianB. 

The  problems  ot  the  Pole  are  many.    The  S: 
to  find  it.     The  second  is  to  proTB  that  yon 
foond  it.    The    msasorement  of  a  degree  of  the 
Meridian  at  the  Pole  is  in  itaelf  reason  to  get  there. 
Again,  the  boming  questioD  most  be  soiTed  :   To 
what  degree  is  the  earth  fiitteoed  at  the  Pole  ? 

Hie  tutor's  hand  shook.  Judge  how  your  hand 
would  Aake  if  it  ahould  be  your  lot  to  dlscoTer  the 
largest  diamond  in  the  world.  Men  have  gone  mad 
at  nnaoitbiog  a  nusget  of  sold. 

The  Sai^esnt  looked  at  his  compamon  anxioaily. 
The  youugman  shivered  with  the  excitement  and 
cold.  He  gulped  down  a  taw  awallowi  of  brandy 
and  worked  feverishly.  From  time  to  time  he  sat 
down  directly  upon  the  ice.  He  seemed  npheld 
only  by  the  power  of  a  great  purpose.  His  per- 
sistence was  ghastly.    It  was  as  i(  a  ihell  worked. 


CHAPTBB  X.— A  Ghastly  RBsnazrous. 

"  Wsu  a  fool :  "  he  gasped,  as  he  feverishly 
wrote  down  crooked  figures  that  would  rank  him 
with  the  greatest  discoverers  of  the  world.  Hia 
voice  came  in  hoarse  whispers.  The  Sergeant  sup' 
parted  him  as  he  apoka. 

"  That  baromatei  is  alt  right.  The  air  is  rarefied, 

as  it  we  were  ou  a  great  height,  because ''  ha 

coughed  as  be  went  on,  "  because  we  are 


A  Startling  Diaeovery. 


partial  vacuum  caoaed  by  the  rotation  ot  the 
ellipsoid  at  the  Pole.  Yuu  see,  the  currents  of  the 
air  riae  from  tha  shoBlders  of  the  esrth,  tangent  to 
the  earth's  surtaos.  Yet  the  wind  blows."  Thus, 
■cienoe  and  feeling  had  the  usual  coatest  even  here. 

"You're  rightl  Y.iu're  right!  That's  worth 
Doming  up  for  ,  That's  one  problem  solved.''  The 
Sargeant  tasted  the  point  ot  his  pencil,  and  was 
j  ubUant  for  the  moment. 

Now  the  tntor  calculated  eagerly,  as  It  he  were 
afraid  that  his  strength  would  not  hold  out.  Ai  it 
was,  he  could  hardly  drag  one  foot  before  tha  other. 

T.,.1  _v-.  V...11  ..i ,„  of  the/Mnneffealterthe 

ik,  and  jou  will  undentand 
jnditiou.  At  last  he  looked 
with  a  wan  smile. 

"I  make  it  just  SiG  feet  W.N. W.  from  when  I 
sit.     I  think  I  will  ba  able  to  gat  then." 

With  infinite  care  the};  measured  the  apace 
between  them  and  tha  migic  goal  ot  their  jonruev. 
With  exasperating  slowneea  the  tutor  crawled.  He 
stopped  at  least  fit ^  times  by  the  wav  and  piteously 
begged  his  companion  to  go  on  and  let  him  crawl 
alone.  His  reiodeei  □nddrgarmeuts,  not  dry  tor 
seven  days,  dung  to  him  clammily.  The  air, 
registering  &l  degrees  below  zero,  fell  upon  the  face 
deserted  by  blood,  and  left  white  blotches  here  and 
there.  A  strange  ezhiUcatiau  animated  the  tutor. 
He  tried  to  burst  lata  a  callage  aong,  but  his  vocal 
chords  only  uttered  wheezei. 

Only  a  hundred  feet  more  ! 

The  Ssrgeaot  took  from  his  bnast,  with  tha  hand 
1st  was  not  supporting  his  companion,  a  United 
States  fiag,  and  solemnly  regarded  it. 

Fifty  feet  more; 

They  halted.  Even  in  that  dreadful  temperature 
— -■—'-■—  ooied from  the  faces  olboth. 


"  My  country,  'tis  ot  thee  \  "  sang  tha  tutor.  At 
the  endot  the  tlitt  line  his  roloa  hushed  into  a  aob. 

Ten  feet  more ! 

Beton  them  waa  tha  Pole.  Thaj  atoppcd  ud 
stared.  The  firat  human  eyaa  that  aver  looked  upon 
the  dream,  the  despair  and  the  murderer  ot  tlion- 
sands  gaiad  at  it  sternly,  and  than  at  each  other. 
The  tutor  wonld  have  fallssi,  had  ha  not  bean  held 
in  strong  and  tender  arou. 

Baton  them  lay  the  North  Pole !  What  waa 
tbat  BlisteniuK  there  P  loe?  Y'ea,  the  same  terrible 
ice.  Not  different,  by  a  jot,  from  that  which  th^ 
stood  upon.    Before  them  lay  the  same  broken, 

jagged  plain.    No  mound,  nohf~' '  —  ■-■---   -- 

depression    marked   the   Bpot. 


had  clambered  cyvar  cravassea ;  but  the  exaat  spot 
waa  as  smooth  as  iee  Is  in  the  North  tor  a  radina  of 
ten  or  fifteen  feet  around  them.  The  tutor  auik  to 
the  ground.  For  a  moment  hia  aye*  oloMd,  and 
the  Sergeant  jumped  to  Um.  Then  they  opooed. 
They  fell  upon  the  ataff  that  the  Senaant  oarried. 
The  vQUng  man  nodded  at  it,  and  the  leadn  under- 
stood.   The  tutor  looked  on  happily. 

Then  the  Commander  of  the  Polar  Expedition 
took  the  flag  and  fastened  it  to  the  head  of  the  ataff. 
Ha  took  tnm  his  belt  his  ice-pick  to  mike  a  hole, 
and  cut  blocks  of  ice  and  anow  to  prop  tha  pole  19. 
For  ten  mlnotea  be  dug  powerfully.  The  tntco', 
leuilng  upon  one  arm,  watdtedhln  a*  if  hypnotised. 
With  the  other  hand  he  fumbled  beneath  fotda  of 
for.    Attar  several  futile  attempts,  he  brought  out 

"What's  that;  "  asked  the  digger,  resting. 

"  It's  only  a  prayerbook — one  I  happened  to 
have.  Pat  it  nnder  the  fiigitaS  whan  you  plant 
it.  It'll  make  a  good  .foundation  for  it,  if  you 
don't  mind." 

The  yoDDg  man  fell  back  exbanated. 

"  All  right,"  said  the  Sergeant.  Ha  could  find 
no  nun  words.  He  bent  to  his  work  to  hide  tha 
tact  tbn  he  was  numanned. 

"  Good  God  I  "  cried  the  Sergeant,  starting  back. 
"  fl'/iiiC*  (Ail  .'"he  shrieked. 

His  eyes  glared  with  terror,  and  with  tbe  fear  ot 
his  beiiu  suddenlv  stricken  mad,  sought  the  tator— 
for  confirmation  r  nay,  for  denial. 

"Wliatisitl'  Speakt  "  cried  the  tutor,  starting 
up  likea  corpse  galvanised. 

"My  Goal  I  dan  not  look  again.  It'sahand!" 

Feinng  that  the  final  axoitement  had  actually 
curdled  a  steady  bead  into  insanity,  the  tutor 
Jumped  op  and  beat  before  the  fallow  hole. 
Beneath  the  tmislncent  ice  and  anow,  embatmad 
and  lifs-Uke,  a  hand  stretched  itaelf  out  to  him. 
A  finger  abnoat  touched  the  air. 

ImpoMrible  '■  Not  hare !  Tlmy  stared  at  each 
other.  They  laughed  hysterically.  One  of  tbem 
cursed  his  senses.    Nay,  they  deceived  not.    There 


r    of    the   Fotei'      Yea,    even    ■ 
ambition  bent  beton  the  ghastly  remains.    There 
ia  nothing  new  )  nothing  undone  nuder  the  ann. 

Two  hours  ot  anperhnman  work  laid  the  chipped 
body  entirely  to  view.  Tha  life-like,  emaciated 
face  ot  a  man  mocked  at  the  tutiUty  of  their 
achlavament.  It  seemed  aa  if  he  had  breathed  only 
a  minute  before.  A  sardonic  smila  atiU  distorted 
the  mouth,  as  if  It  had  prophesied  this  dmaieiiii'il. 
He  might  have  lain  there  ten  years,  a  hundred 
years,  or  ten  thoosand.  Men  have  eaten  with  reliah 
the  meat  ot  a  mastodon  dead  tbne  thousand  years. 
Compared  with  this  corpse,  the  mummy  of  Pharaoh 
is  a  caricatnie  of  the  human  raoe.  The  one  is  a 
revolting  sketch  in  tan  bark ;  the  other  lay  baton 
the  aatounded  eiploren,  almost  palpitattog  in  his 
own  flesh  and  blood.  Ha  looked  as  if  a  eabaliatia 
word  would  raise  him  to  life.    But  be  was  as  bard 

That  he  had  died  ot  starvation  and  cold  waa 
evident.  Hi*  shoes  wen  only  a  few  tattered  skins 
partly  gnawed.  Hia  attitude  indicated  a  final 
yieldmg  to  a  foriion  struggle.  One  hand  was  bent 
at  his  breast  and  evidently  clutched  at  something. 

The  Sergeant  tugged  at  it.  It  broke  off  like  a 
stalactite.  He  drew  the  arm  out  and  ton  open 
the  tattered  garment*.    There  cametorth  a  A/-ieii& 

This  waa  mon  than  tbe  patriot  could  boar.  Tlie 
incarnation  of  American  endurance,  doggednasa, 
and  magnificent  pnah  staggered  befon  tha  emblem 
ot  Britiah  pluck.  To  find  another  man  before  fan 
waa  not  so  bad ;  but  to  be  superseded  by  a  rival 
nation— this  was  not  to  be  eudnrqd. 

The  Sargeant  now  acted  Lka  a  madman.  He 
cuiiad  the  flag,  tha  man.  his  lack,  and  tbe  evil  star 
that  presided  at  hia  birth.  Than,  beside  bimielt, 
fcigetling  bis  sanse  ot  hoaonr,  he  began  to  wrench 
the  Sag  to  pieces.  Who  knew  of  it':'  Tbe  only 
witness  (o  his  defeat  lay  frozen  beton  lum.    None 


gently.    "  Wi 

tbeobaoiions 


0,  a  fai^  Wi  ^lKi».■TS.^  V>  ■**  »* 
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had  erldentl;  Iimii  cuefuUy  folded  ia  ths  flag  for 
jliuwii  mtiiiii  It  wu  the  log  of  the  illt&ted  nuui, 
wiittea  ia  lead  penjpl.  Witn  tnunaloiu  diffiaolt; 
the  ezploien  deciphated  the  tortaoos  icnwl  of  a 
numb  Wit. 

"182*.  September.  Am  Ale  eurriTOr  of  twsnty- 
eight  omof  FnnUinEipoditiaD.  Ftuikliii  deed. 
No  hope  of  reeone.  Had  to  die,  anTwar.  We 
nuiclied  to  the  North  to  die  at  neai  the  Pole  a* 
poable.  LMt  ohaemtion  at  82deg.  28aun.  tir«Dt;- 
ib  dajf  ago.    I " 

Bren  u  ba  had  written,  the  toipor  had  leaohed 
hit  am,  and  after  thnutiiu;  thli  miMlTe  of  an- 
|nii»|ii«ji<  hwoim  into  this  flag,  which,  ai  eole 
taTTJTor,  h«  wnried  npon  hie  heart,  hshad  died. 

Bnt  iriiat  diaboheaTageot  bMagbt  thia  man  hen, 
then  F  If  the  teat  obwrration  waa  made  at  the 
■dghtr-ncond  degree,  how  oould  this  atarred  uid 
fioMD  oteatma  nuke  h!>  war  from  thanoe,  ueaxly 
loni  hnndnd  and  dghtj  milea  ?  It  waa  a  diod- 
itaoiu  ImpoMfliaf ty. 

Saoh  uioiighta  demanded  an  aniwer  ;  uid  the 
two  dnmUoonded  men  demanded  ■  lolation  tnaa 
Mdt  otlMT.  "Biaj  gland  at  the  dead  faoe,  bnt  It 
nodmd  no  scMnnt  of  iti  graeaoms  preMnoe. 
Ibm  to  MP  Uw  climax  d  thii  da;,  the  Setge«nt 


The  Tator"!  Lut  Effort. 


tBRfbla  Mnow,  oi  like  a  woman  lelieTtd  from 
Awfnl  (DZiatr. 

»  Oh — di  I  "  hs  aabbad  in  broken  tonea,  "  it'i 
dght.    Of  oonne  he'f  here." 

^'  How  f "  iUimnBred  tha  tutor,  looking  for  all 
the   world  like   tha    dead   mm    in  glaaa' * 

"  Thank  God  !    Oh-oh— He  didn't  Don 

drifted!    He  jort  happanedhere:"    Thia 

•nd  aimple  lolation  nlieTed  the  amour  propri  and 
flM  maddenine  diattaaa  ol  the  giploier  ao  luddenlf, 
W  illlwlj  fllM  the  veat  aoba  name  aa  a  hlnnainr 

The  anounding  oiaooTerr  aQoDoed  them.  The; 
looked  upon  the  human  derelict  again.  B;  same 
tOMratibledMree  oIFrOTtdance,  thu  dataamuf  a 
IiuiMi  aanent  met  hia  awful  appointment  at  tha 
North  Pole  at  the  da;  and  hour.  A.  month  from 
■ow  he  would  have  paaaed  on.  Foi  ■  brief  moment 
Ih*  gallaat  flatf  ha  earried  would  have  dominated 
the  nntraTeiM  comitr; :  a  hundred  yeara  Itom 
thee  it  mifiht  have  bean  delivered  tiom  the  womb 
of  an  ioeberg  in  a  Sonthem  S»a. 

"It  ia  a  leeaon  on  pride !"aaid  tlie  Sargaai 
wberi;.  "  Parhape  I  needed  it  \  I  gaaa  I  did. 
He  tonched  the  bod;  and  the  flag  reTerentlf." 

, .  .  He  oul; 

bought  ol  the  honour  of  takiug '  "- 

bnd,  and  of  doing  it  lionoorab];. 

"  When  will  it  emerge  between  Spitzbergen  and 
NoraZambUr'  mnied  the  Sergeant,  aa  he  railed 

••jfthink  the  Eegliah  Sag  ought  to  float  there, 
too,"  obeerred  thetutoc.     "  It  sot  here  fint.'' 

"  Bnt  it  waan't  its  laolt."    Tha  aergeant  glanced 
kt  the   pleadins  eyas   of   hii  companion.    They 
'aaif  they  belonged  to  abody  now  traualated. 
-  -■-"  "-  ■■-'--"   ha  added.    Relnotantl; 


read;  to  ralaa  it.  The  tntor  abnggled  to  hia  feet 
and  itood  before  the  flagi.  For  a  moment  both 
remorad  their  for  oaps  and  bowed  their  headi 
bed<ne  the  amblem  of  their  nation,  placed  in  the 
ptondeet  camnctioe  in  the  world. 

Tlie  beaatifol  atari  and  atripec  floated  fair  «nd 
Icee  aboTB  their  be«di. 

"Oan't  it  goalittlehighcE?"  nrged  the  tutor,  in 
a  whlaper,  pointinBto  theBriliah  flu.  "  Somehow 
— Ithink-U  daeervea  it"   faltered  the   ahattered 


a   Uttla    relnotanUy,     __ 

a  glory,  the  aergeant  raiaed  Uie 

"There!  tbat'a  anonth  I  be  growled.  Ob,  m; 
boy :  we  liMTen't  eaten  for  five  hours.  Come  I  let 
me  oarr;  yon  back.  What  have  I  bean  doing  P  " 
Bemone  smote  him  too  lata  ;  he  saw  the  angoiih 
of  death  in  the  tutor's  taoe. 

"Not  yet,"  he  breathed. 

Ciawlug  even  upon  hia  koeea,  tha  generous 
youth,  wim  a  last  effort,  stood  np  and  raised  the 
undermost  enMgn  until  it  floated  on  an  equality 
with  ita  aoDonering  riial.  The  Sergeant  looked  at 
him  halpleas^.  Thia  act  killed  the  boy.  He  caat 
into  the  laee  of  the  Sergeant  an  imploring,  a  oom- 
manding,  a  laving  look,  triad  to  apeak  again,  and 
r'       ,  honueda  of  Arotio  heroea,  aottl;  into 

the  other  world. 

Aa  he  breathed  hialaatthe  moat  beautiful  pheno- 
menon of  nature  saluted  hia  marching  aoul.  About 
the  lun,  two  other  auns  of  marrdloua  radianoe 
were  seen  to  shine.  They  glowed  in  the  oolonn  of 
blue,  the  yellow,  and  the  orange.  Their  irideaoeait 
rajs  kiaaed  the  taoe  whichsoon,  In  ita  eternal  tomb 
on  the  neif^bouing  laland,  would  never  know 
chsnge  and  decay. 

Wfth  bowed  head  the  bereaved 


al  pl>te,  which  is  the 

B,  Is  made  to  fit  ty  the  hnb  on  i 

anUable  racaas  in  the  oarria^  ol  an  ordl 
ing  machine,  to  which  ctrruige  it  is  olui 
^p*  Bjod  the  bolt  shown.    Tte  outer  a 

' '  [jata  is  graduated  to  degrsaa, 

ro  of  an  ellipse  may  be  prodi 
point  in  operation.  On  ths  top  ol  the  pla 
trammel  grooTea  are  out,  and  Iheaearel 
blocks  to  flt  them.  Through  theee  alii 
the  bolb  that  eeoured  the  carriage  to  t 
.....    ^^   arranged   «o   that   their    re 


b^g    I 


the  world,  set  hia  hack  uj 

ipon  tha  triumphant  flags,   i 

■ 'iBlion,  and  songh 


dead  hero, 

against  tha  glittering  parhi 

broken  steps,  his  hut  of  ioe. 

(To  bt  cmeluded.) 


eRinSING    ELLIPTICAL    SHAFIB/ 

THE  trammel,  aa  a,  mechanical  maana  to  pradnoa 
elliptioal  ahapea,  ia  well  known,  audit pro- 
duoea  true  curves.  It  ia  applied  to  practice  chiefly 
in  cutting  glaaa.  Some  tune  aoo,  having  ocoaalon 
to  produce  a  nnmber  of  elliptic^  area,  I  decided  to 
gr&d  them  to  ahape,  tot  the 

■  S;  A.  D.  FssTZ,  In  A 


fuSimedto .  . 

the  other  ia  adjustably  arranged  ao  th 
portions  of  ellipees  ma;  be  varied  to  si 
Dienta.  This  adjostabla  bolt  ma; 
wherever  needed  by  ita  nut,  and  it  is  1 
each  side,  ao  as  not  to  turn  in  its  slot 
aecnred  to  plaoe.  The  grinding  head  on  1 
is  arranged  to  be  moved  to  and  fro  on  a  ^ 
ita  corundum  wheal  may  have  lelatioi 
atationary  bolt  proper  to  grind  tha  re 
Thla  ninding  bMid  la  adjuated  by  a  ecrc 
hand-vmeel. 

the  plan  view  in  Fig.  1  the  oarria, 
in  the  quarter  position  on  the  trauusel 
in  the  section  view  in  Fig.  2  It  is  al 
passing  the  wbeal  acroaa  the  major  i 
slline  it  may  be  grinding. 
Aia  relabona  of  thia  alide-reet  to  ai 
Ths  distance  apart  of  the  ti 


win  oe  i^in.  longer  hh 
cntt^-«dge  ol  the  wl 
sUthNMCT  Unge  bolt,  I 
an  alUplbal  curve,  but 


the  fod  ai«  veryobsciue.    __ 
be  Sin.  apart,  then  the  mater  ixia  e' 
will  be  12in.  longer  flutn  the  miDor  a: 
'       ol  the  wheel  be  direeU; 
'   It,  the  tool  would  I 

^ __.   .,  but  would  grind  a  ■ 

above  the  oentre  of  the  groove  in  th 

S'  te  in  whidi  that  bolt  optoxtas.  U  th 
.  back  from  a  Ppi"'  verticaUy 
atalionar;  bidt,  the  sUipee  will  have  a 
Sin.  long.  Then  if  the  adjustaUe  bolt  I 
the  atsMonaiT  one,  the  empae  will  be 
ukajor  ails.  Hence  thia  device,  and, 
trammda  of  this  nature,  dlart^ard  the  h 
and  prodnce  positive  cnrvse  in  relal 
lengths  of  their  axis,  which  is  a  great  pr 
over  the  use  ol  templates  and  shape  pM 
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WU  ft  clear  copper  with  ■  decidBd  tinga  of  pink, 
ULroDgh  whidi  tbs  maikmgi  of  tlig  looar  raiface 
wen*  wen  mcrs  pUinly  thui  mnal.  The  edge  * 
tha  nmbn  wu  a  oobalt-blaa  gtej,  and  the  pe 
umbra  tba  colour  ol  Indian  ink.  Alxint  hali  l_ 
bom  bafora  ths  lut  oootaot  witb  the  ghadow,  tlie 


bright  aarface  of  tha  moon  jntit  ootmda  thapaa- 
uibra  apfwared  of    a  faint  olin-KTeen  ootoni. 
I  TiAle  on  me  limb  after 


MBgieatad  that  tUa  might  ba  eauaed  bf  tha  ao-called 
"uminona  dooda"  which  had  b«o  treqaentlj 
uiticed  for  aoma  tima  pait,  and  wbieh  apparantly 
ecuMttad  of  Tary  flnaly-dividcd  mattai  azuting  at  a 
gnat  hdght  in  the  earth'*  atmosphere. 


TbTHi 


Hwrdf  rogee 


ngeeated  that  it  waa  ponible  that 
uuTB  ifiaeu  wst  the  complementary  colaur  to  the 
pink  tint,  and  tliii  ncnld  explain  the  obaarration. 

Tba  Freajdaot  aaid  that  during  the  tbnnderatorm 
of  tha  pitiTloiu  day  hs  had  Ksn  a  flaah  of  ligbtniog 
lAioh  qnlte  blinded  him  tor  the  moment.  Wben 
Ikauerifli  " 

nvarpoaad  upon  ita  black  flaih. 
TCOT  permitant  thaaa  eSeets  wen. . 

lit.  Orefo  obaarrad  Umt  all  tbeaa  cassB  of  nega- 
tire  Imain*  were  ncy  Intareating.  He  biniHll  had 
watched  Jupiter  *o  intently  for  a  while  that,  after 
'eavlnfl  the  lalsacopa,  be  oonld  aee  it  for  a  conrider- 
abla  tmie.  Peibipa  this  phenomenon  might  account 
lor  obaarrationa  of  aatellitee  apparently  penatraiioi 
/npfter,  and  atara  being  apparently  niibla  through 
Ihaedaeof  the  eolipeed moon. 

Hr.  Petrie  mantToaed  that  be  ww  in  the  habit  of 

Sing  up  to  bli  cl&ce  in  a  coutinuoua  Utt.  Oa  each 
or  there  wu  placed  a  brigbt  glazed  tile,  with  the 
name  of  tha  occupier  upon  it.  After  paaiing  the 
Soot,  he  law  the  aame  name  time  aft«r  time  on  tha 
waU. 

Ur.  Holmea  aaid  that  in  lookiog  at  objecti  in 
oertain  lighta  and  certain  atatea  of  health,  the; 
would  be  aeeDigndaallf  fads  away,  and  then  re- 
appear.   If  the  ajea  were  then  diued,  this  itUl 

Tba  Fioaiileut  stated  that,  on  g<Hiig  into  a  dark 
ehorch  on  a  bright  day,  an  image  of  the  sun  had 
done  thib  with  him  for  nve  or  ten  miontaa. 

Mt.  Cottam  then  announced  that  three  papers  haJ 
been  recuiTsd  fi^m  Mr.  Gore,  ot  which  he  would 
nadooly  one— that  on  the  "MueandBnghtnei) 
of  i  Ilerca'.ia  " — as  the  othara  were  mainly  calaoU- 
tloiiB.  Mi.  Gure  showed  that  if  of  tha  same  in- 
tainno  brilliiiucy  ai  the  sun,  the  star  would  hare  a 
dlamrter  ueorly  oine  times  that  of  tha  sun.  Accord- 
ing to  the  Diiiper  Citalogue.  howevei,  its  spectrum 
belonge  to  the  A  or  Sirian  type.  Hence,  asiuming 
it  to  tie  of  the  same  inthneic  brightueoa  as  Siiiui, 
ha  showed  the  maei  ot  <  Hercuua  was  three  timet 
that  of  Sirius,  or  0-6  timee  that  of  the  sun.  These 
calooliitiuiiii  were  based  upon  aomewhat  oncettain 
data  ;  but  aiiumisg  the  acouraoy  ot  Prof.  LeaTsn- 
worth'a  parallax,  we  ata  i»y,  with  confidence,  that 
i  Herculia  ia  a  mere  maaaiva  ann  Umn  Sirlua. 

Ur.  Holmai  remarked  that  these  wereTeryin- 
Ureatiiis  oalcnlatious  to  make  at  the  ssa-side,  where 
one  had  nothing  else  to  do;  bat  there  were  too  many 
"irs"  and  ".but's"  about  them  for  hia  taate. 

Ur.  Cottam  neit  read  an  aocount  of  some 
luittierobteiTatioot  of  Swift's  Comet  by  Ur.Eddio. 
of  Qrahamgtawu.  On  April  20Eh  a  faint  tail  could 
be  traced  fur  '.! '  or  ID'  with  a  9Jiu.  Calvec  reflector. 
By  Hay  lUth  the  itellai  nucleus  and  tail  had  dii- 
appeared,  and  the  comet  appeared  as  a  white,  H-aSy 

Mr.  Wualef  remarked  that  no  one  had  yet  oh- 
MTTsd  the  tail  ot  the  comet  in  tha  same  itate  as  Mr. 
Bnnell  had  photographed  it.  Mr.  Kussell  himielf 
was  unable  t^  trace  the  tayi  in  the  teleaoope.  Tiie 
ttr»  distinctly  radiated  from  the  centro  slightly, 
Kid  one  to  a  considerable  extent.  Sume  seemed  not 
tareaehUie  Duclaiu,  and  the  whole  tail  extended 
lor  seTBial  degrees. 

Ht.  Maunder  said  that  one  of  the  Lick  photo- 
graphs ahowed  a  little  excreacenoe  on  one  side  ot 
ue  tail,  as  if  there  were  a  small  comet  attached  to 
the  side  of  the  larger  one,  or  a  second  nucleus  on 
one  side  of  the  toil. 

The  Bev.  A.  Freeman  stated  that  he  had  ob- 
aerred  Swift's  comet  on  Monday,  June  ^Tth.  It 
was  a  very  good  night,  stars  ot  ths  lOth  and  11th 
maf^itude  in  the  neighbourhood  of  the  comet  being 
dlstuctly  risible.  The  oomet  followed  a  star  ot 
ths  9th  magnitude  by  only  a  lew  aeoonda.  It  was 
Terv  eonapicuouB  in  the  CLndar  21in.  o.g. ;  bat  even 
witli  the  6iin.  he  oonld  not  Hi«tmgni«ti  ujy  tail. 
After  ohservLDg  it  for  some  time  be  came  u  tha 
oonolusicn  that  the  nudeoa  conngted  of  a  single 
bright  hand,  with  a  slisht  continuation  in  the  tol' 

'■~ ,    nd  it  had  the  appearance  of  the 

a  kind  of  sheath.     The  coi 


lowing  direction,  and 
nucleus  haTing  a  kind 

was  a  round  nebulous  mass  only  on  the  following 
side,  for  from  three- qaartei*  to  one  minute  ot  arc 
there  iras  a  sort  of  sheath  to  the  nucleus. 
The  President   said  that  it  was  interesting  to 
Freeman's  keen  Mght 


leun  from  an  observer  ol 


that  he  would  say  a  few  words  about  Satum,  Mi 
Green  said  be  did  not  letocn  to  his  instruments  till 
it  had  nearly  gone. 
Concerning  Man,  Mr.  E.  W.  Maunder  said  that  as 


WhatvM 


try  thdr  hand  onthefull  moon  with  a  power  of,  say, 
two  or  three  diameters— a  power  of  200  on  Mars 
beingshoutequivklent  tooneof  2on  themoon.  If 
an  oMervai  could  aocurately  depict  fine  maiUnge 
on  the  moon  with  that  power,  we  should  have  more 
confidence  in  his  drawings  of  Mara.  He  would  be 
glad  to  receive  any  such  drawings  from  members  of 
tha  Mars  section. 

Mr.  Maunder  also  annonnced  that  the  first 
volume  of  the  memoirs  was  published  that  day.  It 
contained  four  reports  of  sections — the  Lnnar, 
Meteoric,  Star  Colour,  and  VoriableStar.  Bringing 


AsBociatian,  and  members  would  do  much  to  help 
tbey   would    induce  non-members  to  take  cople 
The  tour  reports  were  published  also  in  a  aeparate 
form  at  liipence  each. 

In  response  to  invitation  from  the  President  to 
lay  something  about  bis  soggeitiOD,  Mr.  Marth  said 
thit  he  had  repeatedly  requested  such  men  as  Qreen 
and  K  uobel  to  draw  a  portion  of  the  moon  under  a 
low  power,  bnthad  not  succeeded  in  inducing  them 
to  do  S3.  Lasseli  at  Malta  had  made  sketches  of 
Man  which  ha  was  obliged  to  tell  him  did  not  re- 
>emble  it  in  the  least.  He  himself  wai  no 
diiughtsman,  and  would  not  undertake  what  he 


Mr.  Cottam  said  he  boiwd  that  the  drawlap 
would  be  made  of  luilorm  aie  and  on  Mi.  On«i  ■ 
papar,  as  had  beiau  done  in  the  oaao  of  the  iaiw- 
Inn  at  the  Jupiter  aaetion. 

Ur.  Loogbottom  Mtd  that  it  waa  a  rav  inal 
help  to  have  the  ground-tint  supplied, 
required  was  not  mapa,  but  taithfol  picttua.    ihu- 
doubtedly  ths  best  •urfaaa  to   draw  on  WHtbl 
blackbo^d  if  we  used  crayons. 

The  Fraddont  said  that  it  could  not  be  loo 
strongly  laid  to  heart  th«t  a  bad  drawing  waawcos 
than  none  at  all ;  as  a  rule,  tha  morn  artistic  fte 
drawing  the  worse  it  was.  He  did  not  kw 
whether  Mt.  Longbottom  waa  present  at  the  a/-" 

ing  when  Mr.  Green  oomp-    "      

ings  of  Mars  with  those  <u 

In  the  case  ot  one  pMOloent  object,  t 

entiidy  from  all  tha  rast,  and,  more  elpatially, 
Schiapaielli  draw  all  tha  details  in  abardudriisip 
way,  whidi  XH)  man  bad  AVBf  ae«n  Iwfara.  Wlwi 
he  found  one  m 

he  waa  apt  to  tl, 

intnllactnal  ooostltation  of  the  lodividnaL 

Mr.   Longbottom   r(^[rett«d   that    ha   wai  not 
present  at  the  meeting  referred  to.    He  ninttd 
—'that  Mi.  Qreen  approached  theanbjaetlicthai 
r  and  aa  an  artist.    Sdiiuiarelli  iosi 
tha  details 
nerelr  wiA 

lepresenoeof  marking*,  not  thsirai. 

ance.  Mr.  Green,  on  the  other  hand,  drew  ertrf. 
tiling  as  he  saw  it.  It  we  only  aooapted  dtawtogi 
of  that  kind,  we  might  rejeot  90  per  cent. 

Ur.  E.  W.  Maunder  said  that  he  had  first  dnn 
Mara  in  1877,   and  betras  that  ha  bad  had  so 


artist.    Sdiiuarelli 

rof  tha  details,  saa 
ha  merelr  wiAsdta 


not:  he  merely  make*  mapa  of  tha  <l 


, jf  planetary  drawing.    He  made  itU 

do  well,  and  he  thought  that  to  ba  (air   chief  aim  to  get  the  matkiugs  in  tha  nme  relalin 

'i  instrument  one  must  be  a  good  dianghts-    podtious  aa  on  ths  planet.    He  tore  up  BO  mdol 

awingi  because  they  were  inoomet.    AJthouA 


lid  also  like  good  men  like  Oieen  and 
WeEluy  to  draw  portions  ot  the  Milky  Way,  such 
Bd,  ivt  example,  the  constellation  Cygni- 


exhibited  at  the  PhiloKjphical  Exhibition  of  ISTli, 
nnd  he  wrote  to  him  to  ask  what  had  bacama  of 


would  contribate^  our  better  knowledge 
;it  the  sky  if  many  observen  were  to  draw  one 
portion  ot  it.  He  would  also  like  to  know  how 
many  conjunctions  of  the  satellites  of  Saturn  with 
the  ends  of  his  ring  had  l>een  observed  F— he  had 
l^iven  facilities  so  that  none  need  have  been  missed. 
I'be  dinieniions  of  the  ring  system  coald  be  deter- 
mined mole  accurately  by  noting  the  timee  of  these 
coQJ  unctions,  than  by  the  use  of  tha  micrometer. 
Usfore  resuming  his  seat  he  should  like  to  correct 
.^n  err.-ineoas  statement  which  was  still  current. 
Piijf.  nL}lden,  of  the  Lick  observatory,  had  recently 
^iven  an  account  of  Lassell's  failure  to  disoover 
N:;iitune.  Adams  had  known  ths  story  parfaotly 
■Knil,  so  that  there  was  no  need  (or  it  to  have  been 
hushed  up  after  his  death.  He  had  mentioned  it  at 
I  council  meatinj;  of  the  ll.A.S.  two  or  three  years 
ifto,  and  Slid  that  D  >wes  had  it  told  to  him  forty 
Feara  before.  He  (Mr.  Marth)  had  heard  it  some 
rears  before  from  Mrs.  Laisetl.  Que  day  in  the 
niddie  of  September,  1810,  Lasseli  had  a  latter  from 
Diiwes  telling  him  to  point  the  21ia.  reflector  to  a 
^rtain  part  of  the  heaveni,  and  look  out  for  a  star 
nith  a  disc.  Wben  this  arrived  he  was  suffering 
:rom  a  sprained  ankle  and  was  nn  ible  to  observe 
that  day,  and  liy  the  next  night  the  letter  had  been 
—  islaid.  This  waa  only  about  a  fortnight  before 
>tice  of  the  discovery  was  sent  out  from  Oreen- 
ich.  There  was  an  old  story  among  the  Cambridge 
ins  to  the  effect  that  Challis  had  missed  discovering 
thicngh  a  taa  party.  Whilstengaged  in  seeking 
for  the  planet,  he  had  observed  a  star  which  aeemed 
'  ~  pogsBsi  a  disc.  He  mentioned  this  at  the  table, 
iQ  a  visitor,  seeing  that  the  night  waa  clear, 
.ggeated  that  they  ahould  go  out  and  have  a  look 
_  J  this  star.  The  hostess  would  not  permit  them  to 
leave  before  they  hid  had  tea,  and  half  an  bom 
ifteiwards  a  thunderstorm  come  on,  which  prC' 


_ yet 

, ^ with  his , ,  —  - 

OS  relative  positiOD*  want,  they  agreed  very  wA 
Hii  method  waa  to  mark  very  distiootly  the  osntn 
ot  the  disc,  and  then  to  go'for  the  nearest  jnooi- 
nent  marking,  and  thus  work  gradually  fna 
centre  to  odga.  Ha  found  that,  after  some  pndice, 
the  prominent  markings  were  readily  insartad. 

Mr.  Grew  said  that  the  ooming  oppoAlen  of 
Mara  made  the  anbjeet  a  very  intarestbg  oaa 
Daring  the  last  opposition  he  got  hoU  of  sfw; 
drawmg  he  could,  and  at  last  heobtynadi ^ 


vented  all  observation.  It  was  only  on  tha  29th 
thit  he  received  Leverrier'i  paper,  and  the  news  of 
the  discovery  came  from  Barlin  on  the  30Eh. 

Mr.  Longbottom  said  the  inddant  of  the  tea- 
party  poioted  to  the  conclusion  that  ladies  should 
be  made  astronomen  as  soon  as  possible.  He  had 
been  giving  a  short  addrees  to  the  Y.M.C.A.  at 
Cbest^,  and  wished  to  iltastrate  it  by  drawings, 
not  mere  diagrams.  Amongst  others,  he  attempted 
one  of  the  moon  at  the  full,  but  oouid  not  do  it  on 
pnper.  With  regard  to  Mirs,  they  had  seen  so 
many  drawings  in  crayons,  that  they  knew  how  to 
set  about  it.  He  would  be  gUd  it  drawing  the 
m^on  might  enable  them  to  obviate  such  entne*  in 
theii  nofe-books  as  "Splendid  nii^lit— daBnition 
~DS— uniketchable  amount  ot  detail.  ' 

Mr.  Freeman  informed  the  memben  that  quite 
-jcently  H.  Nieaten.  ot  the  Bruawls  Observatory, 
bad  brought  out  a  globe  ot  Mars  about  four  inches 
in  diameter.  It  was  sent  port  free  to  England  for 
eight  francs.    H-s  thought  it  would  be  much  aosier 


Mr.  nolmessuggeated  that  very  probably  pieviNi 
knowledge  of  lunar  detail  would  toud  to  vilitfs 
the   reBiHts   aimed  at  by  drawing  it  with  a  lo( 

Mr.  Lnngbottom  said  that  in  looking  at  the  disv- 
ings  ot  Jupiter  which  had  been  handed  NmndttW 
rtruck  him  that  perhaps  difiereot  taleacopss  ■ktt 
have dilTurent effects.  Ui.Mee.uaingan8|ui.CaM 
teflectorrdiev  hia  shadows  ciondy  and  DabalM^ 
while,  on  the  other  band  Mr.  Divia,  of  Beadbfi 
nsjug  a  3Jin.  refractor,  ahowed  them  much  hsite 
It  was  possible  that  reflsctois  Daighthaveaeott^l 
effect  on  the  details.  Mr.  Freeman's  dr«wingl  4 
Saturn  with  a  6}  refractor  showed  much  more  dlM 
than  any  reflector  did. 

The  President  observed  that  Jupiter  was  a  pisl* 
whiob  emitted  a  nvat  quantity  of  light,  and  ih 
mukingi  appeared  soft  under  ordinary  dreaS)- 
stancBs;  bat^he  wereobwrvedthronghathinbi? 
cloud,  they  were  brought  out  at  hard  and  sharpu 
anything.  As  a  rule  reflectors  were  made  of  hu|« 
aperture  than  refractors,  and  tharetors  galhws 
more  tight,  and  this  would  acoount  for  the  soltabf 
of  detaSs. 

In  conclusion  the  President  nominated  McMS 
Tjf  sou -Crawford,  Adams,  and  Fctria  as  ssmtlnBV 
of  the  ballot  for  the  new  council. 


The  largest  pyramid  in  E.;ypt  is  HG  yards  hU 
-that  is,  about  00  times  the  avera^  ''*'<^;JS 
man ;  whereas  the  nests  of  ths  termite  are  1,W 
times  the  height  of  the  insects  which  ocnsIM 
them.    Their   habitations  are  thua   twelve  tiMi 


flrst  wall  dried  before  the  second  is  put  on.  Un 
no  turpentine.  For  wooden  tanks  a  coat  of  bgiM 
oil  sbonld  be  put  on  before  the  paint  and  waB 
dried.  Waim  standing  in  galvamasd  iron  taoki 
becomes  impregnated  with  and  tastes  ot  the  aiia 
and  i)  pidsmoua.  Such  tauka  should  be  paintsl 
with  the  o^de  of  iron  puot. 
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sciEinmc  HEWS. 

THE  poeltioQ  of  Winnecke's  comet  od  Ji 
20  will  be  for  Berlin  midnight,  Il.A, 
i>Om.359L,  S.  Dec.  10"  lO*  41";  the  brightD' 
bsing  kboat  15  M  compared  with  oiiity. 

In  a  oommnaication  to  the  Paris  Aoademj 
Sdenoes,  U.  J.  J.  Landercc  aonoladea,  from  dk 
obMTTKtions  □(  tbe  aaglB  at  poIariiaCian 
Tanm,  that  the  light  from  the  oie^mat  ia  i 
MUrUad,  thnt  alm'Kt  the  whole  vi^ihls  uiirfs 
ue(Mnp(NMdof&  thiclcl&feiofcIoiiElB  ;  bnttt 
■t  tlw  polea  permanent  cpote  are  vieible,  wbi 
UAprobabl;  parts  of  the  aolid  surface  ext«[ 
IBS  Mjond  the  layer  ot  cloud. 

The  Pftrb  Academy  ot  Soieacea  hive  nim 
M.  Bkyet,  director  of  the  Qorduani  Obaerraioi 
•■  *  oorTB'ponding  member,  in  the  place  of  t 
late  Dr.  Warren  da  la  Hae.  There  were  set 
oandidates,  all  Frenohmen. 

The  Paris  Aeodemy  have  appointed  a  □□: 
mlttee  to  determine  what  ia  to  be  done  wi 
the  Leoomte  b^iaoit,  which  thia  year  amoat 
to  £2,000  ia  a  lump  aum,  and  £iSO  to  be  lii 
tnbnted  io  a  manner  best  calculated  to  eacon 
tg*  tbe  atudy  of  science  ia  France, 

Soring  the  meatiag  of  tbe  British  As^aci 
tbm  there  will  be  a  "  diionisioa  "  in  Section 
Ml  tha  subjeoC  of  a  nitional  physical  labor 
torj,  opened  by  Dr,  Oliver  J.  Lodge.  The  da 
UM  il  Monday,  Augnst  8. 

New  techsicsl  laboratoriee  for  the  pnctici 
tMCih[ng  of  mechanical  and  electrical  et 
■Innnng  ara  to  be  erected  at  UniTsnil 
Oollega  ;  bat  to  properly  fit  the  hnilding  to  I 
Mt  apftit  for  electrical  englneerinff  will  iaroli 
>B  expandltnre  of  over  £2,U00.  The  coanc 
smnot  inoni  such  an  outlay  in  addition  to  tl 
taildlng^  K>  Prof.  Fleming  appeals  for  fnn< 
to  thoae  who  can  aad  no  donbt  will  hel 
Looking  *t  its  poaitioo,  in  mora  senses  than  on 
UhlTttsity  Coilege  onght  to  be  thoronghly  we 
■quipped. 

An  nhibition  ia  to  be  held  at  Xurembori 
bom  Sept.  10  to  13,  by  the  German  ilathi 
■Mlioil  Anooiatton.  The  object  will  be  t 
■bow  •  collection  of  models,  drawiagu,  &] 
puatDo,  and  instrumeats  naed  in  para  an 
mlied  mathematics,  and  the  exhibition  wi 
bsBeldin  oonnection  wiih  the  meetings  ot  ih 
Dnittoha  Mathcmatiker-Vertin  lining-  and  tb 
Benlleohaft  Deutichfr  Xatutforscher  un 
Aenta.  The  articles  seat  for  exhibition  mm 
be  of  mathematical  interest  either  tor  teochio 
M  MoeftToh,  and  shoald  be  forwarded  froi 
itpt.  1  to  7,  addressed  Uathematische  Ansstel 
tang  In  Siimberg  {Bayern),  Zu  Handen  dc 
Banen  Danler  and  Co.,  and  all  particulars  ca 
baobtalnad  from  Prof.  Walther  Dyok,  Miinchei: 
BiUagudeetnisse  IJ  ;  but  for  tbe  purpose  o 
loUaMliig  and  forwaiiling  exhibits  a  committe 
Mbven  forked  in  thi«  country,  haviag  Lop 
lelrin  M  president,  and  Messrs.  A.  G.  Green 
afll  and  O.  Uenrioi  aa  secretaries,  who  will  for 
nrd  prospectcaea  and  forms  of  appliiMtioi 
Iran  the  Central  Institution,  Exhibition-roail 
loath  Kensington,  S.Vf. 

Donatioas  to  tho  Roya!  Inetitutioa  for  carry 
■(  on  the  nnearuhes  in  liquid  ciygen  am 
WiU  air  are  flowing  in— those  from  Prof 
war,  grant  from  Boyol  Sooiety,  £300  ;  Mr 
MtwifMond,  £120;  and  Mr.  Uugo  Midler 
tMhan  bean  acknowledged. 

U  is  propOMd  to  have  an  eleotrioal  aoder- 
nand  railway  in  Berlin,  about  30  miles  long, 
ndcad  by  iH  locoa.  at  300  volts,  with  alon-- 
|aad  motors,  having  gearing  running  in  oil  to 
lalniob  noiae.  The  trains  will  ma  at  tbree- 
dute  intervals  at  abont  1,000  yards  apart, 
■dtha  fan  will  be  nnifoim  for  any  distance 
W  ooat  It  estimated  at  a  litUe  orer  2^  million 
nndaaterllngionda  proSt  revenue  per  annum 
E«111,000  iieatimated. 

An  itadenta  of  eleotrioity  ore  aware  that 
!r,  Samnal  Varley  has  in  times  gone  by  done  a 
rent  daol  for  the  advancement  of  the  electrical 
dvtlj,  without  however,  much  beneSt  to 
■pMkat.  Ailiord  Kelvin  said  at  a  recent 
■IliU.  tlwra  aeema  no  doubt  that  ^V'beat- 
pB,  ftt»J,  and  Warner  Siemens  discovered 
■fiadJ  winding  independently  and  almost 
MlAnaooaly,  and  it  Is  proposed  to  get  Dp  a 
HlkOBlnl'fiir  Mr.  S.  Varley  in  recognition  of 
MTfioaa,    A  diatiDguished  (in  the  electrical 


exmutive  o'ammittAa  bus  been  appointei  been  recently  dlaoovered  in  the  diatriot  of 
y  the  proposal  into  effect,  amongiit  th<  Irkutsk,  .Siberia,  the  St.  Petersburg  Academy 
<rs  being  Lord  Kelvin.  Prof.  S.  F  of  Sciences  has  commissioned  Prof.  Tcheraki, 
laon,  Prof.  Perry,  Prof.  D.  B.  Hnghef  ot  Irkutsk,  to  journey  to  tha  Kolyma  Vallny,  in 
.  Siemens,  ilr.  Crompton,  and  other  order  to  study  the  geology  of  the  Glacial  drift 
tended  the  preliminary  meeting.  in    that   little-known   region,  and   to  maka  a 

of  the  most  intereating  exhibits  at  th,     S'^'""^^  scientific  investigation. 

■'     ■■         ■   "*" To    the     PnicccdiH3s    of     the     Philadelphia 

Academ}  of  Natural  Soienoes  Dr,  U.  0.  Ohap- 
man  contributes  a  paper  on  the  brain  of  the 
gorilla,  in  which  he  says  that  the  fissures  and 
uouvQlutioaa  are  disposed  much  in  tha  same 
tia.y  generally  as  ia  man,  or  in  the  chimpaniee 
'    '  -'  '"  's  brain  is  leas  con* 


a  Fair  will  bs  a  oollectian  of  differen 

•a   of    coil    from   various  parts  of   t 
States.    The  display  will  be  baaed  upc: 

tribution  of  the  principal  coal-fields,  a.' 

be  imp'Hsible  to  exhibit  epeoimens  from 

a  i  but  an  important  feature  will  be  thai         .  „  . 

.ttention  will  be  paid  to  quality  thar    and  orang  ;  but  the  gorilla'i 

:y,  and    with'  each    of    the   diHereul    vcluted. 

»    shown    will  be   given    its  ohe mica        ^^    "Anti-cancer    League"    has    just   bee* 

a,  together   with   the    resnlu  of   test.    taimiA  to  eosk  for  any  information  which  will 

"   T?'"?  and  adaptabihtj    tend  to  the  elucidation  o(  the  real  natnre  of 

Carcinoma,  Ths  committee  incltidea  auvcral  of 
the  most  distinguished  amongst  French 
workers,  and  H.  Masson,  the  Paris  publisher,  ia 
treasarei  ot  the  fnnd  which  it  is  desireil  to 
raise  in  order  to  hold  ooagressee  and  to  offer 
prizes  for  discoveries  bearing  on  tbe  nubjcot. 
Pathologists,  histologiats,  micro-biologists,  and 
'  '    '  '  invited  to   assist, 


regions  than  in  others, 
called  tbe  atteotioD 


loua    purposes.     Qeologioal 
gs  will  bii  at  hand,  showing  tbe  IocB' 
oolity,  and  accessibility  of  coal  in  all 
utries.  States,  and  counties. 

stated    that  the  comma   bacillus  hot 
lund  ia  connection  with    the   oases  cl 
noitrns  near  Paris  ;  bat  it  ie  siiortei 
e  comiua  of  Indian  cholera,  and  exactly    geographical   explorers  are  : 
it  cultivated  at  Saigon,  the  last  mentioned  because 

rding  to  nn  American  piper,  "  noboii j-    ['"•'•»''  mote  i 
ally  tasted  ooffeo  who  haa  not  drur.k  il        Dnring  last 

nate  montbfnls  with  strnwherrics,  and  ill  our  readers  to  some  anti-fouling  compasitiOD 
knows  the  strawberry  flavour  excepting  trials  then  being  carried  out  on  H.M.S.  OivHif 
ately  after  the  clearing  of  the  taste  ^t  Portsmouth.  These  expeciments  tiCeuded 
comes  from  drinking  coffee."  Ihere  ^ver  a  period  ot  abont  twenty  months,  nod 
a  soma  physiological  reason  for  this  t«rminated  very  favoarablj  to  a  French  p-iint 
a  in  the  case  of  olives  and  wine  ;  bat  which  had  been  strongly  recommendBJ  to  the 
ily  it  would  be  described  OS  a  perverted  iilmiralty.  In  oaneeqnenoe  of  its  ^uccusifui 
lough,  according  to  the  American  paper,    ichiovemantaiuthc  French  navy  and  meroantile 

.. s ..  ^.  i_j_i !_     nariae,  as  well  as  in  these  com  petitions,  oar 

laval  authorities  ordered  this  compositloD  to 
le  applied  to  H.M.S.  Cainpt'do!en  alongside  of 
[•ahtjen's  well-known  anCi-fouling  uompouad. 
The  C'aiiipirdeicn  waa  drjdocked  at  P.irtitmouth 


I  "  snprema  leflnament  of  indnlgence 


IS  of  discoveries  in  Africamnst  be  taken 
liberal  allowance    ot    scepticism, 
h  many  anaooacemente  '    * 


Li;  „    "^  ^^^  j">  in«ti  »"«'  »  oroise  of  i 
,?T!r    nonths   with  the  Channel   Fleet, 


of  about  olcvon 


nJ  tbci 


ith,  there  ie  too  muoh  n 
me  tales  are  deliberately  intended  .. 
Maps  in  possession  of  tho  Koyal 
ihical  Society  and  the  Government  con- 
:ien  it  is  looked  for)  much  more  than  ia 
y  known  ;  but  empires  large  enough  to 
million  of  aoldiets  and  towns  with 
houses  eiiit  only  in  the  imagination  of 
ming  traveller, 

-ecent  law  case  in  coimeotion  with 
!  rightsoverHickling  Broad,  the  largest 
Ik,  is  Dot  without  iaterest  to  geologists, 
led  that  the  broad  ia  not  aSeated  by  tbe 
I  that  tbe  bnckiehness  of  the  water  i* 

lit  springs  at  the  bottom.    There  ia  no  

ubt  that  the  beds  are  ot  marine  origin  ^^^^^^^^^T^^^^S 

<  they  were  deposited  in  shallow  water 

Io  area  having  subaided.     The  fall  ii        In  IS'ii  the  tiennon  Qovamment  owned  i!  per 

:s  ia  very  amall,  that  of  the  Bare  frou     cent,  of  all  the  Uecmvi  raOroads,  in  ISiJl  JT  per 

n  to  Yormoath  being  not  more  thai     ="»'-.  »"d  at  tbe  present  time  s;  per  cent. 

the  mile,  so  that  the  streams  arc  ver;        Sensitive   Asphalt e.—I!err  E.    Ydenta   has 

.    The  Broods  have  been  rapidly  gain     improved   his    method    ot   heating   satjjiur   and 

ivour  amongst  excuraionists  tor  severa     aBj)halte  together.    To  obtain  a  bigtily  sonsltivs 

ad  the  ooiM  will   probably  draw  thi    I'roduot  be  tak«  100  giammea   o(  ciado  Syrian 


Chat  the  portion  of  hsr  bottom  m 
vith  Tngot's  paint  was  absolutely  clean,  whilst 
he  rest  was  m  a  very  foul  aod  nn  ait  is  factory 
ondition.  The  Government  ulSoiats  have, 
htretoro,  given  orders  that  the  Freuoh  eom- 
loaition  be  applied  to  the  whole  vessel,  aud  the 
iiihcr  before-named  paint  be  abandoned.  The 
'iiMperJuuH  is  a  firat-olasi  ironolid  of  10,300 
ons  displacement,  and  was  until  recently  the 
lagship  ot  the  Channel  SqnailroD.  Tugot'e 
ntifonling  paint  waa  first  iatrodooed  to  the 
Lotice  ot  ODT  Admiralty  by  oar  late  naval 
..ttachf  at  Paris,  Admiral  Domville. 


study. 

igh  varions  echemcs  have  ot  late  yean 
(loundud  for  sending  an  expedition  ic 
-utic  regions  nothing  has  been  done  ;  an. 
i  is  as  much  reason  to  believe  in  tht 
iai,  or,  aL  least  in  the  scientific,  anccoiu 
n  exploration  as  in  an  expedition  to 

0  regione.    It  aeema  that  a  steamer  hat 

1  been  sent  to  the  regions  neat  thesouth 
lera  waa  some  talk  of  tbe  Australians 
tan  expedition^  but  nothing  came  of  it. 

le  ot  the  Prnasian  Government  roil-    

ooaobes  are  being  fitted  with  tlectric  lioriion  in  any  month,  and  this 
atroUed  by  a  key  to  each  carriage.  32  per  cant.,  and  in  August  with 
ira  carry  tha  keys  to  turn  on  the  cur-  leorsst  approoeb  to  this  ib  4S  per 
thisoountry  the  electric  lightinit  ot  iwBeoolea,  in  May.  Un  '  - - 
,  not  make  much  progress,  and  is  ritely    K^i^^^,?!?™  ±F".° 

except  in  the  ca^e  of  so  '  """        '^     ~" 

I,  so  to  speak,  permauantly 

ely  likely  that  either  in  tbi  _     ^^___  „.„„ 

are  will  railway  companies  follow  tbe  y^H^'  ^dsr' 
lead,  for  as  a  matter  of  fact,  it  was  rerv  innnv 
nany  that  the  plan  of  lighting  by  oil- 
,  and  that  ia  the  system  which  has 
moatfavour,  and  which  will  ultimately 
tha  ■universal  method.  Most  uf  the 
1  way  companies  a: c  Qttiug  thiir  stock 


cumcl,  in  which  12  gtunmas  of  fiowsra  ut  sul- 
phur havs  been  dissolTSd.  The  dork  -  brown 
ccloored  solation  gives  uff  sulpbutatted  bydrainn 
for  three  or  four  honn,  the  cumi.1  ii  distiUed 
oil,  and  tha  black  residae  disaulved  in  beniol. 
So  muoh  heat  tbculd  not  Iw  employed  as  to  romove 
tbe  lost  traces  ot  oumol,  and  leave  the  aaphidte 
In  a  hard,  glassy  ktale. 

Sunohlne  ReconlB. — Acocrding  to  Mr.  R.  IL 
Scott,  F.11.3.,  tbe  Chomiel  Islaadi  oie  the  sunniest 
Ustiict*  in  tlia  kingdom.  It  is  the  only  region 
ivbicb  reoords  on  tlie  avenge  of  the  ten  years,  sna- 
ibinetorone  halt  the  time  tbe  sun   il  above  tha 

"        "  Mi.y  with 

---     The 


.  at  UDldaston, 
1  ot  the  wbol* 

r  -  -  it  v>  it  ooinaB 

Falmouth,  357  per  cent.,  and  thee  St.  Ann's  Head, 
tUltord  Hmvea,  34-7  per  cent.,  and  GeldBSton,  ;M-i 
ler  o«nt.    Ths  oomporative  aunninasi  ot  the  East 
ioaai  eitands  even  farther  north,  for   Aberdeso, 
las  ot  the  Broemsr  monntoint,  is 
At  times,  whan  the  weather  ia 
itoudlees,  we  manage  to  secure  at  same  at  tbesa 
tationa  a  record  ot  even  89  per  cenL  ot  the  time  tha 
uu  ia  above   tbe  horiion.    Ons  very  intarastiog. 
act  has  oome  out,  and  that   Is  that  in  the  lat4« 
.utumn,  especially  in  Novonbet,  tha  ■onniest  pacta 
t  tbe  kiogdom  ore  the  coasts  ot  the  Iiish  Sea; 
jJouglaa,  and  Dahliu,  and  tbe  extreme  south-wast 
tire  coTCOBes  ot  tbe  Mammoth  having '  ot  EagUnd,  FalmonUi.  '- 
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J,  M  eGcample,  a  space  of  the  IJnivene 
iMre  no  worlds  are  as  yet  existinff,  that  spacei 
r  from  heiog  absolute  vacuum,  is  filled  with  that 
adium  called  ether^  which  is  composed  of  atoms 
austly  similar  in  size  and  other  respects  to  each 
her,  spherical  and  indestructible,  and  circulating 
the  same  ^eed  at  a  constant  distance  round  each 
her. 

Without  disturbing  causes,  that  space  of  ether 
Duld  remain  indemiitely  unchang^.  However, 
I  infinity  of  disturbances  may  come  ixom  the  sur- 
onding  worlds.  Taking  the  case  of  one  vibration 
min^  from  one  of  those  worlds,  let  us  consider 
\  action  on  the  ethereal  space.  One  atom,  dis- 
rbod  in  its  course,  takes  a  movement  resultant  of 
6  disturbing  movement  and  of  its  proper  cydoidal 
Dvement ;  in  this  resulting  movement  it  hits 
lotber  atom,  which  behaves  like  the  first,  and  so 
..    The  ultimate  end  of  all  these  movements  will 

the  forming  of  an  agglomeration  of  atoms, 
dewed  with  a  spiroidal  movement.  The  a^glome- 
Uon  of  the  atoms  will  first  cause  a  modification 

matter  next  to  ether,— that  is,  one  of  the  lightest 
jeoiu  bodies,  as  hydrogen ;  furthermore,  the  con- 
raons  ehoe  of  the  atoms  will  produce  vibrations  of 
jht,  heat.  &c.  Here  then  we  have  th»  production 
a  spiroioal  nebula,  such  as  that  of  Canes  Yenatid. 
Bat  we  have  not  yet  accounted  for  the  cenbri- 
gal  force,  and  the  force  of  attraction,  the  action 
the  first  being  the  ^pntdual  changmnent  of  the 
rzoidal  mass  into  a  fusiform  nuss  (as  the  nebula 
Andromeda),  and  lastly  into  a  spheroidal  mass, 
oh  as  onr  sun.  The  effect  of  attraction  is  the 
ndenaation  of  the  atoms  towards  the  centre,  so 
Ddnoing  the  dements,  these  last  been  only  varied 
lies  of  the  condensation  of  ether.  For  example^  a 
loe  containing  two  atoms  of  hydrogen  would 
ntain  thirty-two  of  oxygen,  the  atoms  of  this  latter 
oi  lizteen  times  nearer  than  those  of  hydrogen. 
ii6r  the  different  forms  of  matter,  thev  are  only 
BOh  greater  changes  of  condensation,  and  such  that 
B  atomio  distances  of  all  dements  i>ear  the  same 
oportion  in  anv  form,  solid,  liquid,  or  gaseous.  I 
kve  also  formed  a  theory  of  attraction,  considering 

to  be  a  kind  of  choe  susUined  by  the  atoms. 
it  thk  is  going  out  of  the  subject.  This  descriptioD, 
iMh  I  fear  is  alreail^  rather  long,  onlv  pretotids 

CEplain  the  formation  of  nebulas  ana  suns,  the 
ikory  of  which  is  placed  in  the  sky  before  onr  eyes. 

S.  Semen  gel. 

I    THB    BEaiNKINa-BP0NTAKE0T7S 
GBNBBATION. 

[83767.1— Ih  answer  to  your  correspondent,  Mr. 
olbMB  (letter  33732),  I  beg  to  offer  the  foUowing 
narin^  with  a  view  of  clearing  up  some  of  the 
fieoltus  which  at  present  prevent  him  from 
Mpting  the  Nebular  Hypothesis.  The  nebula  is 
ipposed  to  have  been  formed  by  the  collision  of 
ro  or  more  immense  bodies  of  matter.  It  would 
— "iT"*^  to  contract  immediatdy  after  its  forma- 
3D,  for  the  following  reasons:— Tho  energy,  in 
eibrm  of  heat,  whidi  would  otherwise  keep  the 
dsculee  of  matter  apart  for  ever,  would  at  once 
■kmenoe  "  to  pass  out  into  space,*'  and  at  the  same 
BS  the  molecules,  obeying  another  force— viz., 
MiJtj,  would  draw  towards  certain  centres.  For 
abetter  understand  this  action,  make  the  following 
CMriment :— Take  a  glass  vessd,  fill  it  three- parts 
oLidhct  water,  and  dowly  add  crushed  crystals 
!  dam.  When  the  water  does  not  appear  to  be 
ds  to  diMolve  any  further  quantity,  place  the 
Md  hi  a  cool  place  and  await  devdopment.  It 
iD  soon  be  seen  that  as  the  heat  (the  force  which 
Mps  the  alum  in  solution)  paases  out  of  the  water, 
yitali  commence  to  form  at  the  bottom  of  the 
iMl,  and  by  the  time  the  water  has  become  cold 
■dy  the  whole  of  the  alum  will  be  depodted. 
bs  hypotheds  deals  only  with  the  known  universe, 
«dT  a  finite  part  of  space.  There  would  be  no 
dod  of  inactivity,  and  it  is  not  posdble  to  con- 
ivi  Sow  the  various  changes  which  took,  and  still 
ks  place,  can  be  moulded  by  something  outdde 
•viifvtie,  seeing  that  the  changes  depend  upon 
knnt  propeities  of  matter,  and  almost  mvariably 
ice  fin  the  centre  oi  a  mass,  and  not  at  the 


Wttfa  regaid  to  the  comparison  which  Mr.  H. 
NTS  between  the  amount  of  light  refiected  to 
from  tiie  moon  and  certain  nebuloo,  he  must 
ni  snrdy  overlooked  that  the  distance  between 
•  moon  and  the  earth  is  many  thousands,  if 
4  "pnijftwa,  of  times  less  than  from  the  nebu'aj 
Qsd,  to  the  earth,  or  if  this  fact  is  known  to  him, 
m  he  has  not  taken  into  account  the  fact  that  the 
Muity  of  Ught  varies  inversdy  as  the  square  of 
I  ftispiniTft.  For  instance,  if  the  moon  was/oMr 
MS  as  ftff  from  us  as  it  actually  is,  the  light 
sived  by  as  would  be  sixteen  times  less  than  is 
dfed. 

JB  order  to  properlv  answer  the  question  as  to 
origin  of  life,  I  shonld  prefer  to  know  what 
.  HSolmea's  ddSnition  of  life  is.  According  to 
rbert  Spenoer.  life  is  *'the  continuous  ad- 
bnsBt  of  hitemal  relations  with  external 
tfam,"  and  according  to  Beale  and  others, 
thring  onganiim  has  at  least  four  great 
to   pflfffonn.    These    are    assimilation, 


;.  wasto^  growth,  and  reproduction.  It  is  also  known 
;  that  life  is  veiy  largely,  if  not  entirdy,  dependent 
!  for  its  existence  upon  chemical  action.  If  Mr.  H. 
condders  the  above  definitions  as  fairly  covering 
his  own  ideas  of  life,  I  think  I  shall  have  but  little 
difficulty  in  proving  to  him  that  spontaneous 
generation  of  life  is  a  posdbility,  and  that  a  com- 
plete organism,  possessing  a  mouth,  stomach,  and 
lung,  a  passage  for  the  evacuation  of  waste  matter, 
and  also  means  of  reproduction,  can  be  brought  into 
existence  without  the  aid  of  life. 

If  the  flame  of  a  candle,  oil-lamp,  or  gas  jet  is 
carefully  examined,  the  following  dividons  will  be 
found  :  at  the  foot,  where  the  wick  or  burner  passes 
up  the  oil  or  gas,  a  black  patch  will  be  observed. 
This  is  where  the  flame  tekes  in  its  food,  and  I  wiU 
therefore  call  it  the  **  mouth.''  Further  inspection 
will  reveal  the  fact  that  the  flame  is  hollow  within, 
and  contains  a  quantity  of  gaseous  matter,  under- 
going, no  doubt,  an  operation  somewhat  dmilar  to 
digestion,  as,  no  doubt,  the  heat  to  which  the  matter 
(hydrocarbons  of  various  kinds)  is  being  subjected 
is  suffident  to  decompose  it  so  as  to  make  it  more 
suiteble  to  combine  thoroughly  with  the  oxygen 
with  which  it  is  shortiy  to  be  brought  into  contact 
— at  any  rate,  the  similarity  is  quite  suffident  to 
entitie  me  to  term  the  chamber  the  "stomach." 
After  digestion y  the  gas  passes  outwards  into  the 
*'  lungs,"  and  there  can  be  no  doubt  but  that  the 
large  surface  which  the  outside  of  a  flame  exposes 
makes  a  very  good  lung.  At  this  point  the  gases 
are  oxidised,  and  the  producte  of  combustion  or 
**  waste  "  psuMcs  out  at  tne  top. 

Now  for  the  mode  of  "  reproduction  ** :  If  an 
inverted  naphtha-lamp,  as  usea  by  cheap  jacks,  &o., 
is  exposed  to  a  good  aranght,  large  flakes  of  burn- 
ing gas  and  oil  vrill  be  repeatedly  detached  from 
the  parent  flame,  and  if  there  happens  to  be  any 
food  (combustibles)  at  hand,  the  flame  will  propa- 
gate ito  kind  very  quickly. 

If  the  scientific  definition  of  life  is  to  stand,  I 
maintain  that,  having  in  view  the  evidence  given 
above,  a  fiame  should  not  be  exduded  from  the  list 
of  living  organisms.  Once  it  is  admitted  as  such, 
the  question  of  spontaneous  generation  may  be 
answered  in  the  affirmative,  as  **  spontaneous  com- 
bustion" is  already  recognised.  I  have  seen  the 
latter  myself  scores  of  times  whilst  amusing  myself 
with  ezperimeuto  on  carbon  bisulphide,  phosphor- 
etted  hydrogen,  &c. 

I  don't  know  what  the  fiame  will  eventually 
evolve  into  ;  but  posdUy  some  day  it  will  wear 
spectecles,  have  a  bald  head,  free  education,  and 

Serhaps  run  bogus  companies ;  but  whatever  it  may 
0,  let  us  hope  that  it  will  never,  never   go   on 
strike. 

Cardiff,  July  9.  David  Evans. 

•  ^— — ^-__ 

PBISM  OB  PliAKE  P 

[33768.]-In  reply  to  '^G.  S.,"  I  do  not  myself 
advise  the  use  of  a  prism  instead  of  a  plane.  I  am 
fitting  a  prism  now  to  a  loin,  equatorial ;  but  I  fit 
a  plane  also.  Through  reflection  and  absorption 
the  light  is  little  more  than  a  plane  gives.  There  is 
no  interference,  as  with  a  prism,  the  light  not  entering 
a  plane.  Pi  isms  are  more  difficult  to  nuke,  more 
difficult  for  the  observer  to  adjust,  yet  they  need 
more  perfect  adjustment.  Definition  is  better  with 
a  plane  than  a  prism,  even  if  good. 

X  our  prism  is  made  of  fiint  glass,  perhaps,  and 
has  corroded.  It  should  not  be  Jlxed  to  support, 
only  hdd  by  dips.    Be  careful  not  to  nip  it. 

Q.  Oalver. 


less  license.  In  the  "  land  of  the  free "  they  are 
teking  to  settling  wages  diffioalties  by  the  aid  of 
cannon,  and  fortifying  and  besieging  works.  I 
must  confess  to  the  feeUng  that  liberty  under 
steadfast  law  appears  preferable,  and  that  the 
rights  and  order  of  the  community  at  lar^^  ought 
to  thoroughly  control  the  individual  claims.  In 
other  words,  opinions  are  not.  and  ought  not  to  be 
free,  but  should  be  under  the  control  of  truth. 
Opinions  are  righUy  free  where  there  is  no  real 
standard  of  truth,  as  in  metephydcs,  for  instance: 
but  when  mere  opinions  are  set  up  against  piOTed 
facts,  they  cannot  be  too  summarily  extinguished. 

When  Mr.  L.  Hutchings  began  to  write  his 
opinions  about  •*  bacteria,'^  I  came  to  the  oon- 
ciudon  that  he  must  be  a  very  young  person  indeed, 
because  he  was  so  very  certain^  and  so  scornful  of  all 
facts  but  those  evolved  from  his  own  inner  conscioas- 
ness;  but  since  he  told  us  that  he  had  occupied  the  re- 
sponsible podtion  of  sub-editor  of  that  important 
organ,  the  Hackney  Standard,  and  had  originated 
an  "  exdtement  *'  about  vaccination,  another  es- 
pUuiation  is  available.  No  doubt  he  has  pondered 
these  matters  while  walking  about  **  Mare-street,*' 
Hadmey,  and  so  made  discoveries  natural  to  that 
locality.  At  any  rate,  it  is  quite  evident  that  he 
knows  nothing  at  all  alwat  the  matters  he  is  pleased 
to  pose  as  a  leading  authority  in,  and  therefore  he 
ought  not  to  be  free  to  set  up  mere  ridicaloaa 
opmions  against  the  demonstrated  facts  and  most 
carefully-tested  observations  and  experimente  of 
qualifiea  sdentific  men.  As  such  men  are  exposing 
his  f  allades,  I  do  not  propose  to  deal  with  them  and 
thrice  to  day  the  slain,  but  simply  to  indicate  the 
often-repeated  mistake  that  opinions  ought  to  be 
free  and  respected  because  **  thought  is  free."  Mr. 
Bottone  did  qualify  his  remark  by  saying  "  pro- 


that  in^airinff  them  a  man  does  not  make  in* 
is  misstotements  "  ;  but  it  is  just  in  the  ri^t 


SILVEBINQ    MIBBOBS. 

r33760.]— As  Mr.  Holmes  says  he  was  not  able 
to  liear  or  dearly  follow  the  reading  of  my  paper 
to  the  B.  A.A.,  it  is  a  great  pit^  he  aid  not  reserve 
his  remarks  until  he  had  read  it.  He  would  then 
have  seen  that  I  committed  myself  to  no  such  bad 
manners  by  saying  he  "knows  nothing"  or  is 
'*  ignorant." 

I  am  content  to  leave  the  contente  of  the  paper  to 
impartial  readers,  and  also  to  discuss  its  contente 
with  Mr.  Holmes  if  he  will  not  introduce  stinging  and 
objectionable  terms.  I  think  he  will  find,  too,  I 
said  nothing  about  commercial  silvering  not  lasting, 
and  that  my  otiier  remarks  are  reasonable  and  to 
the  point,  if  he  will  only  wait  patiently  till  he  read 
and  xnow  what  I  did  say.  Those  who  widi  to  try 
the  commerdal  dlvering  can  do  so.  One  of  the 
best  p'  ces  is  the  Patent  Silvering  Co.,  Kennington- 
lane,  London. 

I  see  Mr.  Holmes,  like  every  other  thoughtful 
man,  has  pondered  over  the  **  beginning ''  of  things. 
I  shall  be  pleased  next  week  to  exchange  thoughte 
with  him  on  this  absorbing  topic.       Q.  Calver. 


FBBEDOM  OF   OPINION— MBSMEBISM, 
AND  MIND  IN  NATUBE. 

[33770.]— Is  Mr.  Bottone  quite  right  in  what  he 

,  says  (p.  458,  33739)  as  to  opinions  oeing  as  free  as 

air,  and  that  everyone  has  a  perfect  right  to  ventilate 

his  own  ?    In  these  days  it  is  not  easy  to  distinguish 

between  what  people  claim  as  "  liberty  "  and  law- 


vided 

jurious ,  .  _ 

to  "  air  "  opinions  that  their  **  freedom  "  consists. 
Anyone  ought  to  be  free  to  express  their  opinions 
about  facto  and  thdr  teaching :  dogmatism  is  fatal 
alike  to  sdentific  liberty  and  progress ;  but  the  free- 
dom to  invent  facte  is  only  to  be  compared  with  a 
daim  to  a  right  to  coin  false  money. 

Is  it  not  time  that  a  limit  should  be  put  to  the 
arbitrary  powers  of  that  trade- union,  the  Medioal 
Council,  about  which  and  ite  action  as  to  Dr. 
Allinson  "Heretic"  writes^  p.  469 i'  Some  au- 
thority ought  to  exist  to  certify  to  the  possession  of 
proper  knowledge,  and  to  nve  diplomas.  Some 
authority,  based  upon  a  legal  decision,  ought  to  have 
power  to  stiginati«e  practitioners,  andoutiaw,  in 
a  sense,  those  guU^  of  immoral  practices.  There 
can  be  no  objection,  dther,  to  a  trade- union  of 
doctors,  or  any  other  dass,  having  the  right  to  expel 
a  member  for  any  action,  however  innocent  in 
itsdf ,  which  is  opposed  to  their  laws  and  arrange- 
mente.  But  the  law  ought  not  to  enforce  such 
decrees  outdde  of  the  organisation.  Its  functions 
ought  to  be  soldy  to  insure  that  a  man  practidng 
medidne  possesses  the  proper  knowledge,  and  that 
he  is  honourable  and  to  be  trusted  to  give  honest 
certificates.  A  man  is  no  less  qualified  to  do  good 
service  because  he  repudiates  some  mere  trading 
courtesy,  or  limitetion,  and  the  law  has  no  right  to 
enforce  a  "  boycott." 

I  should  be  glad  to  learn  how  '*  Kappa "  has 
found  light  upon  the  subjecte  on  which  of  old  he 
was  so  resolutdy  sceptical.  He  is  correct  in  his 
idea  that  I  favour  more  the  old  *'  mesmeriste  "  than 
the  modem  **  hypnotiste,"  but  I  doubt  the  affinity 
between  Mrs.  Besant's  ideas  and  mine.  She  goes 
into  the  fidd  of  mysticism  in  the  endeavour  to  nn- 
derstsnd  the  workings  of  existence,  which  I  hold  to 
be  wholly  beyond  our  reach,  and  all  explanation  of 
to  be  mere  ndlacy  or  imposture ;  but!  have  reso- 
lutdy confined  myself  to  experimental  and  nrovabte 
facto,  and  to  such  partial  light  as  actual  know- 
ledge in  sdence  may  give  us.  I  shall  be  ^lad 
to  hear  what  Mrs.  Besant  says  in  the  promised 
papers,  and  probably  to  analyse  it  and  say  some- 
thing thereon. 

It  is  remarkable  how  all  things  and  all  knowledge 
are  related.  What  is  the  distinction  between  the 
old  mesmeriste  and  the  modem  hypnotiste,  by 
which  I  mean  the  French  medical  school  who 
axe  seeking  to  explain  such  phenomena  as 
they  deal  with  purdy  bv  **  impressions" 
and  nervous  organisation?  One  word  covers 
the  whole  ground—"  Materialism.*'  That  also  is 
the  secret  of  the  difficulties  set  forth  by  Mr.  E. 
Holmes,  33732,  p.  456.  I  do  not  mean  that  he 
personally  is  materialistic;  but  that  the  attempt  to 
form  an  intelligent  conception  of  the  Universe  as 
a  whole,  or  of  the  action  of  anv  of  ite  depart- 
mento,  without  tiie  recognition  of  mind  in  nature, 
consdousness  andwill  operating  in  matter  and  force, 
can  only  result  in  utter  confudon  of  thought.  It 
is  the  old  folly  of  pretending  to  understand  living 
man  merely  by  the  light  of  the  dissecting-room. 
Philosophically,  it  matters  not  whether  we  adopt 
the  orthodox  idea  of  a  mind  and  will  outdoe 
nature  controlling  ite  operations,  or  the  pantheistio 
conception  of  an  innate  mind  and  will  within 
nature,  operating  it  as  the  living  will-forces  actuate 
the  livmg  man.  But  in  some  way  we  must  come 
to  the  recognition  of  a  controlling,  actuating  wilL 
which  sete  m  action  the  phydcal  a^jKo^ta  ^V  -^t&^ 
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pnrpoie'  !a  moet  oonTeniently  made  by  inaerting  an 
ebonite  rod  in  a  cylinder  of  wood,  as  shown  in 
Fig.  39.  The  insolation  is  improyed  by  baking  the 
wm)den  base  and  soaking  it  in  melted  paraffin.  The 
ebonite  rod  should  be  scraped  so  as  to  expose  a  fresh 
surface.    A  wooden  ball  about  l|in.  diameter  slides 


Fancy  a  Great  Northern  express  on  so  level  a  line 
being  unable  to  perform  77  miles  in  87  minutes. 
The  Great  Western  time-tables  will  become  a  farce 
unless  they  are  altered.  Somtator. 

PUBLIC  OLOOKS. 

J  33780.]— If  W.    G.   Stretton,   Rangoon,   can 
isr  to  the  <'E.  M."  of  Feb.  20,  1891,  he  will  find 
a  letter  written  by  me  on  **The  Pneumatic  Clocks 
of  Paris  "  that  wul  no  doubt  furnish  the  informa- 
tion he  desires.  J.  Dickinson. 
32,  Wotton-road,  Deptford,  S.E. 


(a,  b,  e^  (if  e,  and  /,  see  sketch).  Then 
pieces  of  your  brass  spring  about  |in.  lo 
the  distances  a  to  ^,  ^  co  ^,  or  «  to  /.  2*i 
back  one  end  of  one  strip,  and  slip  it  thi 
cut  A,  and  the  other  end  through  the  c 
same  must  be  done  with  cd  and  r/y  the  sp 


Fio.  39. 


on  the  ebonite  rod.  The  sorftMse  of  the  ball  should 
beooTerad  with  tinfoil  or  Dntch  metaL  and  a  small 
wire  iUple  inserted  on  one  side  for  maxinff  connec- 
tiona.  A  small  perforated  oork,  which  slides  on  the 
ebonite  rod  with  a  slight  degree  of  friction,  serves 
to  rapport  tibe  ball  at  any  required  height.  The 
bftll  itself  may  be  out  oat  of  oork  instead  of  wood. 

Q.  J.  B. 


APBOPOSBD  SPBOTBOSOOPIO  SOOIBTT. 

[33781. ]~Mat  I  venture,  through  the  medium  of 
your  valuable  scientifio  journal,  to  propose  the 
starting  of  a  society  for  the  encouragement  of 
spectroscopic  researdi,  in  which  jprofessional  men 
and  amateur  workers  may  meet  with  a  view  of 
advancing  their  science,  and  giving  to  the  world 
spectrosoopic  literature  of  a  i>raoticiu  kind,  to  meet 
a  long-felt  want  in  this  direction. 

It  IS  patent  to  everyone  who  has  studied  the 
wondrous  advances  of  science  in  every  direction 
during  the  last  few  years,  what  a  potent  power  of 
analysis  in  now  withm  the  reach  of  the  astronomer, 
cheinist,  physicist,  &c..  by  means  of  the  spectro- 
scope. It  has  immensely  mcreased  our  knowledge 
concerning  the  wondrously-oomplex  constitution  of 
the  visible  universe,  revealed  the  existence  of  forces 
and  motions  in  the  sun  and  stars  undreamt  of  be^ 
fore,  and  measured  their  velodtiee  and  amount.    It 


aBAVITT  BSOAPBUBNTa 

[33778.1— OuB  attention  has  been  called  to  the 
eomaponaence  on  this  rabieot  and  the  description 
oinr  own  escapement  by  mx,  T.  M.  Mann  (33460). 
Periuns  it  would  intereat  your  readers  to  know 
wbaA  mdooed  ua  to  try  and  make  a  gravity  eaoape- 
ment  different  to  Lord  GMmthorpe'a  double  thrae- 
legged  eaoapement  when  that  gave  raoh  reaulta 
thM  it  aeemed  impoaaible  to  make  anything  better 
(and  than  ia  no  better  eacapement  aa  a  timekeeper). 
we  had  pat  ap  many  tonet  dooka  with  the  double 
three-lemd  eaoapementa,  and  in  all  caaea  where 
the jpendnlam  waa  a  li  aeoonda  or  longer  they  were 
peneot  timekeepera ;  but  it  happened  aometimee  that 
the  naoe  for  pendalum  would  only  allow  a 
pendiuam  that  would  beat  aeconday  and  where  this 
waa  ao  we  found  that  the  dock  did  not  keep  such 
aoearatetime.  Thisleduatotheconduaionthatthe 
high  number  of  revdationa  of  the  eaoape-whed  (10 
per  minute}  had  practioally  aomething  to  do  with  the 
matter,  and  the  eacapement  deaoribea  by  Mr.  Mann 
waa  deviaed  aolely  with  the  purpoae  of  reducing 
the  number  of  revolutions  of  this  eacape-whed, 
and  to  aee  if  that  would  make  agravity  eacapement 
dook  with  a  diort  pendulum  keep  time  aa  acouratdy 
or  nearly  ao  aa  thoae  with  longer  pendulums. 
Oozioudy  enough,  although  we  have  put  this 
eacapement  to  aeveral  dooka,  and  all  of  them  have 
kept  time  perfectly,  we  have  never  tried  the  escape- 
ment with  a  aeconda  pendulum,  having  had  in 
erery  caae  dnce  it^waa  desip^ed  room  for  longer 
ooea.  Thoa  the  experiment  it  was  deagned  for  has 
never  been  carried  out— that  is,  never  in  a  towec,  so 
far  as  we  know. 

With  reference  to  the  criticisms  in  letter  33570, 
and  signed  '*  G.,"  the  writer  states :  <<  The  dis- 
advantages seem  at  least  equal  to  the  one  advantage 
of  getting  a  larger  escape-whed  pinion  or  a  dower 
mooon,  which,  however,  must  require  a  larger  fly 
to  be  effective,  and  the  one  impulse  pallet  must  he 
twice  as  heavy  aa  each  of  the  asnal  pair." 

In  practice  we  find  this  is  not  so :  the  fly  is  the 
fame  dze  and  the  impulse  pallet  the  same  wdght 
aa  we  use  in  the  doable  three-legged  escapements, 
and  the  arc  of  vibration  of  pendulum  is  tne  same. 
We  daim  for  this  escapement  that  it  is  easier  to 
make  than  the  double  three-legged  eacapement  or 
other  gravitiea.  It  reduces  the  going  tr^  weight 
considerably,  and  consequently  there  is  leaa  friction, 
and  the  dock  will  run  longer  without  repaira,  ana 
the  timekeeping  ia  perfect.  We  may  mention  that 
we  have  never  tried  the  escapement  in  a  regulator, 
80  we  cannot  say  how  it  would  act. 

Thwaitea  and  Beed. 

15,  Bowling  Green-lane,  Cierkenwdi. 

aBBAT    WBSTBBN   SPBBD8. 

[33779.]— How  are  the  Great  Western  keeping 
panotualify  with  their  fast  narrow-gauge  trams  ? 
On  Wednesday,  June  29, 1  travelled  from  Swindon 
to  Paddington  by  the  train  ti^ed  to  arrive  at  the 
latter  place  at  2.53,  a  portion  of  the  old  **  Dutch- 
man." One  hour  and  twenty-seven  minutes,  the 
same  aa  the  origind  time,  ia  allotted  to  perform  the 
77  mflea.  The  train  consisted  of  12  vehides  in  all, 
inctuding  vans.  But  although  never  pulled  up 
once,  six  minutea  were  lost  between  the  two  places, 
and  Ih.  33min.  were  occupied  in  the  journey. 


meteorologist  it  haa  shown  the  existence  of  delicate 
absorption  bands,  due  to  atmospheric  mdature 
and  other  unknown  causes.  In  physioi  it  has 
revealed  the  existence  of  new  dements,  and  affords 
us  the  most  beantiful  and  delicate  means  of  analysis 
that  the  laboratory  can  boast  of.  and  is  all-potent 
where  other  methods  utterly  fail.  Attached  to  the 
microscope  it  enhanoea  the  adentiflc  value  of  that 
instrument,  and  opens  up  a  new  and  almost  un- 
trodden field  of  researdi  in  the  study  of  the  absorp- 
tion spectra  of  various  sdutions,  &c  But  its 
literature  is  scarce  and  difBi»ilt  of  access,  buried  in 
the  folios  and  quartos  of  learned  societies  which  the 
average  amateur  can  never  examine  at  hiaeaae. 
We  have  aodetiesL  duba,  and  joumala  devoted  to 
the  work  of  the  telaaoope,  mioroaoope,  camera,  (be, 
and  they  have  done  wondera  in  their  reapective 
directiona.  The  apeofaroecope  can  boast  of  no 
society  or  journal  devoted  to  it  in  this  country. 
Italy  practically  sugmted  it  twenty  years  ago,  and 
the  joumala  of  the  Italian  Spectroscopiod  oodety 
are  a  veritable  gold-mine  of  spectrosoopic  reeearch. 
America  has  recently  wok^  up  in  this  direction,  and 
the  well-known  journal,  the  Sidereal  Mettenger^ 
under  its  new  title  of  Astronoint/  and  Aatro' 
Thi/tiet,  literally  teems  with  astro-spectroecopic 
information.  Great  and  important  as  are  the  truths 
which  the  spectroscope  has  revealed,  we  are  yet  at 
the  beginmng  of  our  knowledge  of  the  marvds 
which  this  potent  light  analyser  has  yet  in  store 
for  us. 

There  are  many  enthusiastic  admirers  of  this 
beautiful  study,  which,  were  they  rightly  directed 
by  plain,  practical  information,  would  yidd  valuable 
contributions  to  our  knowledge  in  this  direction. 
It  is  with  this  object  in  view,  and  also  of  simplify- 
ing that  otherwise  costly  and  complicated  instru- 
ment so  as  to  bring  it  within  the  means  of  the 
average  amateur,  that  this  sodety  is  proposed.  The 
study  is  in  the  hands  of  a  select  few;  it  is  our 
object  to  bring  it  within  the  reach  of  the  many, 
that  they  may  benefit  one  another  with  their  ex- 
perience, and  give  to  the  world  the  reeuK  of  their 
researches  in  a  journal  devoted  to  the  work. 

It  is  not  intended  that  this  proposed  society 
should  dash  with  the  work  being  done  by  the 
British  Astronomical  Association,  which  is  almost 
purely  tdescopic  in  its  character,  excepting  in  its 
Solar  Speotroacopio  section,  which  is  doing  good 
service  to  astronomy,  while  its  Stellar  Spectroscopic 
section  appears  to  exist  at  present  only  in  name. 
The  work  of  such  a  sodety  would  eventually  benefit 
the  B.A.  greatly,  by  increasing  t^e  popularity  and 
usefulness  of  the  two  above-mentioned  sections. 

Speotroacopiat. 


A   SIKPLB    SWITOH. 

[33782.]— Havinq  been  in  want  of  a  smtch 
which  would  do  for  rou^h  dectric-bell  installa- 
tions, and  which  must^  in  tiie  first  place,  be  cheap 
(say,  capable  of  bemg  turned  out  for  about  a 
penny),  and  of  extremely  simple  construction,  I 
have  hit  upon  the  following  dodge,  to  which  your 
readers  are  wdcome :~ 

Get  a  small  round  wooden  box  with  lid  fitted  to 
slide  on  (such  as  i^  sold  full  of  boot-buttons,  &c., 
and  are  usually  thrown  away  when  empty)  and  a 
piece  of  thin  brass  spring  about  |in.  wide  (I  got 
mine  out  of  a  broken  spring  tape  measure).  The 
top  of  the  box  will  be  found  bevdled  away  for  the 
lid  to  fit  on.    In  the  rim  of  the  lid  make  six  cuts 


curved,  and  to  fit  dose  to  the  inside  of  t 
the  lid. 

Next,  take  the  box  and  make  two  cu 
thin  part  of  the  rim,  and  fit  the  outside  o 
with  a  biaaa  strip  in  a  similar  manner  to  t 

Itx  the  lid  down  to  the  baseboard,  or  c 
by  a  oouple  of  small  screws,  and  put  the 
thehd.  Through  the  centre  of  the  wh( 
screw,  looedv  ttiough  to  allow  the  box  to 
the  job  is  done.  The  bottom  of  the  bo 
have  a  mark  on  it  to  indicate  which  way  t 
is  turned,  or  a  rou^^h  handle  may  be  fixed. 

If  the  battery  wire  be  soldered  to  the 
and  the  two  brandi  wires  to  cdand  ^/res] 
the  whole  will  form  a  good  two-way  switc 
has  the  advantages  of  cheapness,  durabilit 
rubbing   conta<^    and   non-exposure   of 
pieces  to  the  atmosphere.    Of  course,  on 
prindple  a  one-way  reversing  or  other 
switch  could  be  made,  descriptions  of  ^ 
scarcely  necessary. 

I  have  had  a  switch  of  the  above  form  in 
use  for  about  three  years,  and  it  has  never 
act.  Jas.  A.  1 

71,  Rendleaham-road,  Clapton,  N.E. 


BODILY  BXBB0I8B  AND  HBA 

[33783.1— The  question  of   bodily  exe 
spedal   attractions  for  me  at  present,   1 
can't  indulge  in  it,  and  therefore  I  have  ta 
of  anytUng  that  I  have  come  across  on  th< 
So  on  opening  my  Weekly  Times  and  Echo 
9,  my  eye  caught  some   peculiar-looking 
whion   on   closer   inspection    turned    ou 
diagrams  of  the  human  frame  in  various  ] 
iUustrating  an  interesting  leading  artide  od 
and  its  Indications,  whidi  should  be  read 
father  of  a  family  and  studied  by  every 
both  sexes  whose  ocoupatioDS  compel  them 
cramped    positions.     The   artide    has    : 
mainly  to   a   lecture  delivered   recently 
Lauder  Brunton  at  St.   Burtholomew's  '. 
and  readers  would  do  well  to  invest  a  p< 
copy  of  the  issue  of  the   /r.  1\  and  E.  ref 
Auother  artide  which  has  attracted  my  atl 
on  the  "  luflaence  of  Bodily  Ezordses  upoi 
of  Life,"  con^buted  by  Dr.  J.  Midison '. 
the  Journal  of  the  American  Medical  Au 
He  enuudates  two  propositions,  with  th 
which  no  one  who  has  investigated  the  m: 
disagree ;  but  as  to  the  second,  there  is 
difference  of  opinion.     The  propositions 
That   judicious   activities   of   the   body 
maintain   and   increase   its    efficiency.    ( 
the    hurtful     effects     of     violent    athlet 
petitions    are    popularly    overrated.    Th 
the     word     **juaidous*'    disarms     crit 
the    first   proposition,    which    is,    so    to 
obvious,  for  a  muscle  tnat  is  not  used  becon 
and  flabby,  just  as  a  brain  that  is  not  uti 
comes  deepy  and  unfruitful.    The  second 
tion  is  obvfoudy  true,  because  not  merely  h 
but  thousands,  of  athletes  who  voluntarily 
the  most  violent  exercise  live  to  a  good 
but  that  fact  does  not  prove  that  the  risk  < 
is  overrated.    Dr.  B.W.  Richardson  is  qi 
saying :  **  I  venture  to  affirm  there  is  not 
land  a  trained  professional  athlete  of  th 
thirty-five  who  has  been  six  years  at  h 
who  is  not  disabled."    The  reason  assign* 
«  when  the  artifidal  system  of  training  ce 
involuntary  musdes.  tine  heart  espedally 
in  strong^  out  of  all  due  proportion  gret 
the  rest  of  the  active  moving  paxts  of  the  or( 
Dr.    Taylor  holds    that    those   statemcn 
swayed  tiie  judgment  of  thousands   of 
men  ;  but  he  thinks  they  are  wrong,  and 
hurtfulneaa  of  severe  muscular  exertion, 
profound  exhaustion,  is  merdy  temporar} 
coverable.      Now,  this  subject  is  really  a 
one,  for  the  danger  of  indulging  in  violent  < 
was  pointed  out  years  ago ;  but  the  dm{ 
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tt«t  Itall  hiogu  OQ  the  Btroigth  of  the  mtehine,  the  Terr  list.    SometimM  it  ia  too  late  tor  them  to  PPPT  TP4      Tfl     nTTIiiPTIi'R    rS 

which  UonlTurtTODguitgwe&keBt  Jink.   Clearl;  pel  holS  upon  tha  di«ea»8,  ilthouob  «7en  hew  they  XUUrUlJllJ      lU     VtUHlXliriD.  ^ 

DO  oue  ifaoald  a&gige  regulul]-  in  Tiolent  eieroM  Dive  prOTed  mo<t  beneflceot  ia  reTieving  p&Io.                                                   **"* 

until  medical  examination  full  to  leveBlBnydisean  Mr.   Bjttone   dooe  not  giTB  pattiouUr*  nor  uy  *,•  Jn  M«tr  anntvri,  (kmipoiidmtt  art  rtiptrt- 

o*  weaknew  ot  the  ntal  organi,  and  Dettainly  no  whether  an;  eood  results  were  obtained  b;  other  fully  rtquaitid  Id  mmlum,  in  taeh  iiutanet,  ilt4  Ml* 

ona  ebonld  erm  ooouicnwllj  iodulge  io  wveie  exec-  trials.    Oo  this  hand  I  can  quote  a  number  of  mdntimbrr  of  tin  quay  atlud. 

tiOD  when  oi^anic  dJMaaa  has  betrayed  ItMlt  to  the  oaue  which,  to  my  own  knoirledge,  hsTe  been                                      

ikflled  pb;uoiaD.    Etco  in  my  limited  eipetianse  greatly  beueflted,  and  usually  cuiea:  the  progieu 

loonld  make  a  oonsideiable  list  ot  both  men  and  of  oaucerhu  been  retarded  and  stopped,  admittedly  [7i20S.]— BnlaTglns.— As  you  sayo.g.u  aom< 

animals  whose   lives   were   ahortened   by  violwt  under  the  eyee  ot  medical  men  who  were  by  no  posed  of  two  lenses,  then  it  ihonld  be  properly  ««- 

■iveiM,  if  their  deaths  were  not  absolutely  due  to  means  favoorable  to  the  new  system.                 3.  reeled  tor  spherical  aberration,  and  ahonld  ootw 

ft.    FoTtnnatelj,  Nature  henelf  ileps  in  in  the  case                                     ■ "•"  **>  ^'  '^i^  "i""  »  "toP  equiTalent  to  F.  18. 

0(thaDntrained,andeSectuall7  limita  the  amount  „„„    „  ,«_  „„,  „  Pahaps  the  illumination  ol  yjnrnegaUTeisatlaoIt. 

•ad  the  sOTsrity  Ot  the  eiertioD    when  it  ia  pomible  tM-S    SLIDB-BULB.  I  have  a  friend  who  producaa  some  rary  excellent 

liUlB,  if  any,  Sijnrf  is  done:  but  if  there  is  any  [33T8(S.]-A  feiebd  advised  mq  to  use  a  aUde-  enlatRementa  with  a  ainglolanasoamlens.  HocKn, 

OTganio  weakness,  saTeie  or  even  fatal  Injury  may  mle  in  performing  some  calculatious  some  twenty-  Wilson  and  Co,,  18Si  Tottenham  Court-road,  W., 

OHtnr  in  the    ease    ot  the  most   carefully- trained  fl to  years  luro.     I  obtained  one,  and,  alter  atudvine  »o»ertise  a  portrait  lana  of  4J  focua  tor  £1.    This 

athlet«.     It    ia    not    wise,  theretoro,  to  go  to  the  it  end  a.  lortnighfa  practice  with  it,  found  it  so  °"8l»t  *°'t  ro".;,  Their  lenses  bear  a  very  good 

extreme  until  there  ia  reason  to  think  that  every-  uaefnl  that  it  haa  been  my  constant  companion  ever  name.    You  wjU  flod  that    ■  Lancaster  s      lensoi 

thing    is    right;  but    I    suspect  Dr.  RiohardsonS  siBce.  ao  their  work  m  an  excellent  manner.           E.  B. 

dletom  will  not  hold,   for   there  mutt  be  many  I  have  used  variana   kinds  of   slide-rules,  in-  [77410.1— Br aoa  Bdlla. — Balls  are  either  oast  or 

tninad  proteasionala   who  are  not  diaahted  att«r  eluding  the  doable  ilide-mle.  but  the  one  I  Bud  elaa  apnn  in  halves  and  brazed  up.    A.  good  dwl  ot 

m»^  ssTSTB  effiirta.    But  then  they  were  sound  to  far  the  best  is  Fuller's  spLrtl  slide-rule.  skill  is  required  to  turn  them  out  well,  and  the  cast- 

■talt    with.      The    sate    rule     is    to    taks    the  Ths  accuracy  of  a  gUoe-nile  ia  determined  by  its  iog  method  is  possibly  simplest.            M,  T.  L. 

•xecdM    ot     eiartioa     as     gently     as    poesibls,  length,    Thus,  a  two-foot  role  con  be  more  finely  ,■,.,,„  ^    __  „    ,  tm          »  ~»  ■  — ._v     _ 

with    a    due    regard    to    the    otject  aiS^  at.  di^ded  than  A  ono-foot  rule,  and  consequently  ft  .   '"»,^^2-l-5??"^'J^'V  aIm  ^„ft™^ 

Ttyb   eyidist   wh?  tails  off    bis  n^ine   at    the  is  more  accurate.  mwhioh  butter  is  to  be  kept  ahonld  not  hare  bj« 

Mid  rf«  nwe,   has  overdone  it,   as  the  ped.  has  Now,  mv  Fuller's  apird  alida-mla  ia  H3tt.  long,  5^*  <"  ,F*"?'  '"''  °','™!Sr  "'  'IT^  "^jT 

Iriwitanws^fter  passing  the  Upe.    The^iehlne  and  th;refore  givee  mSat  exact  remits.    It  oonsi£  j!?!' ^f^  '":'«»"°'^-,  The   wooJ  ^ould  haw 

ii  m^^U  th.  .^r;riS.tiier  it'll  &.  frame  ot  a  ot  a  logarithmic  scale  83tt.  long,  spirally  wound  ^  ■?h'l,'|!'l,I'S^|S^.ft,™^,,^t  mterior  ot  Uw 

■H,ftlMm^oiadoK,and  Ithink  manyofyonr  round  a  cylinder.     It  is  very  ifmple  aid   oon-  house  thoroughly  dried  before  using.      M.  T.  L. 

nadsMoosld  give inttaneas  when  the  weak  machine  renient  to  nee,  and  contains,  among  other  thinge,  a  [77418  l—WriQBlnr   Uaohlnaa.— The  mbbet 

kMglVMiantBnd  been  serionalT  injored  or  fatally  table  ot  natural  sines  and  dsdnial  equivalents  &c.  for  the  roUara  ot  wringing  machines  should  be  vnl- 

daaagad ;  bnt  without  the  prevkns  examinatian  It  It  is  patented,  and  can  be  obtained  at  Stanley's,  in  canised  on  rollers  bavins  a  cross  section  hke  -(-,  n 

MrtalwayabedonbUalwhethv  thiueitfonwaa  Ihernmstile,                       .  as  to  hold  ths  rubbers  on.    A  makeshllt  pUn  with 

iMOMlMOrDOt.    Tha  moral  is,  thsD,  Bstore  going  I  perform  all  my  calaulabons  with  it,  and  it  has  round  epindle*  lot  "spinnali  "  as  the  querist  sails 

b  ioc  neoid  making,  get  examined.    There  are  nved  me  months  ot  labonr.    I  tmat  thia  informa-  them},  u  to  rough  np  the  soriaM  and  coat  it  well 

«•»  BwUeal   men  and   athlatea   amongst   your  tion  may  be  ot  some  nse  toyonr  correspondents.  withmarineglne- thenforceitintothsrubber  tube 

iMilsw,  andthdr  <yfaiions  might  be  of  value,  and  Bdward  K.  Nelson.  and  heat  the  spindle  until  the  glue  melts.    Bnt  tha 

C^*  *il?  '  J!^'  to  many  aspirants  lor  the                                     tact  is  such  work  is  only  properly  done  in  the 

mom  of  the  athletio  world.         ^  Hnn,  Sat.  jqod  AI>UI.TBBATI0N— JAM,  TBA,  fto.  laotory,  as  the  rubb«B  cannot  he  eaady  fixed  to  the 

,.,,0-  IT                  J.J      1    .  II  imr      -n     II  wund  spindlsa,  not  even  when  Tuloaidsed  on  them. 

.._..«—_.«___..-    „ ..  [33787,]— I  AH  ma  podtwn  to  tell  "Nun.  Dor."  r       -^                                        T  I,   O 

"  THBEB  18  MO  DBATH."  (uteer  Ss/m)  that  whil  owned  ui  experimental  ,                                      ,.  .       I          \ 

BSWO-Tbo   volume   ot   Flownoe  Mattyal's  gwd-  in  Amam  (more  than  30  years  asp)   my  [7742S.1  -  OM-Bnfftaeer.  -  It  is  not  easv  to 

wAuuBdfreaeape  severe  oritioismi  but  it  is  ri  far  fevonritebeveragesin  tea  wen.  "broken  1^*^  atKl  miswerfliis  quMywiUwot   farther   I»rtieu]ais. 

iMfaitmkluud  important  to  binunmarilyoon.  "dust,"  the  tMidne   o(   "siftingi,"   and   many  Doe*   the  querist  wish  to  start   as  a  gamrk*' 

*—    —  ^=^^>-«teditooUJvion.    Thonadwisin  plantws  drank  no  other ;  hut,  strange  to  tell,  the  manarnr,  or  as  a  dsaignar  ot  gasworks  F    He  can 

i&«  tha  anthorM  has  dehlMratalr  brokers  could  obtain  no  hlgtier  price  at  tha  sale*  soarcdymaangas-engmee.     If  he  i 


belleva.  eoldproatably  at  that  low  rate  under  the  conditions  bosahip  is  not  neoessarr,  and  therefore  n. 

AatodaHbwatalalsahood,  I  doDothasitata  to  say  of  v&gin  soil  and   anpenhnodant  labour,  where  need  ba  paid:  bnt  a  knowledge  ol  gan 

Itat  Om  write  is  entirely  frae  from  suspicion,  and  women  and  diUdren  are  the  main  tepnsantativa*.  naermg  mart  be  aoquii»l. 

«e«ld  not  stoop  to  tnci  a  mode  of  piodtiiuig  a  We  were  informed  that  this  puudo  worthless  tea  [77429.]— Parobmant  Oertl&oate.— Clean  the 

•aanlacbook.    If  it  ware  flotion  it  would  not  pre-  waansadtompply  streuthand  flavonrtopooraud  paichnwit  by  rubbing  orer  with  a  bit  of  bread,  and 

Utto  beothttwise.    Hsooe  I  sea  no  eaoapa  faim  damaged  teas  from  Cbma  and  elsewhere !     This  tsvlng  damped  it  imthe  side  on  which  there  Is  no 

liiiiiiilliia  tha  taoU  at  stated,  in  s^te  of  the  gto.  prooesa  oonsistad  in  damping  tha  importer's  stock  writing  glue  the  edge*  and  fasten  down  on  a  board 

Iwmmiwi  <d  amne  and  the  puerility  of  othen— for  with  gam  solution,  and  them  dremmg  it  with  onr  ^  a  meant.    It  wiQ  come  perfectly  str^ht  a*  it 

Irtkh  paOnUari^  of  tha  several  Motors  shs  doss  not  aromatio  "  dust."    Bsrides  which,  no  doubt,  a  large  j^j^.    Mount  that  as  it  is  in  a  frame,  or  cut  roond 

■iulMa  to  aooonat.     PaHing  aU  others   by    and  quantity  went  to  the  manofacture  ot  "brick  tea"  the  glued  edges,  and  paate  it  on  a  board  oroard, 

faU^  nonsMB  alone,  dacivtmn  was  absolutely  for  export  to  Thibet  and  theN.W.frontierotlndia,  ud  bame  np  to  suit.    It  might  be  died  to  a  plata 

* Mlbla;  yet   tha  mysterious  return  bom  the  said  to  be  made  up  bv  kneading  pulverised  tea  with  of  glass  if  preferred,  by  means  of  pale  copal  var- 

;  land   (the  Hade*  of  Scripture),  with  the  sheep's  blood  into  Uocfca,  which  I  have  seen  and  nii ;  but  ttie  parchment  ahonld  be  aiiad  first. 
npHon  of  a  body  as  solid  and  aubslantial  as  if  tasted — very  disagreeable  to  a  refined  Englishman  ;  O.  p. 
tad  nmer  died,  is,  I  believe,  unique  in  the  but  1  have  UMoinrfit  when  tobsoco  was  unprocnrahle  r--,,,  ,    „._*.„. ,  ii„n—     Th.«  .»  u»»i 
Urfflriritnalisi.    This,  however,  may  not  be  asa  *?«/<r  «i<n(t  inhaUtion.     In  olden  times  the  J-V^\}'^Z^'^^^^^(:^^v  ^J^t 
5~;»  : —i.-.-i  'i.-.i  .  1. Vr.i i_  I......  „t  l.™.!!,^.,.  .„A  .i~..  »»  ».ii,.i.  „.mA  i„  th..  renlie»  to  smular  auenos  whicn  may  ua  01  use  to 


hpoMlUa; 
vfitt  land 


a»«M*,  Mltis  a  rabject 'which  I  have  "hitherto  leave,  of  hawthorn  and  aloe  were  much  used  in  the  fr?"«f  ,*?  fff''"'^^:iYl"i?.f^/inih  ' 

Stoba  so  mixed  np  with  oooturina  that  I  have  adulteration  ot  tea,  though  the  penalty  wa.  anor-  ''A,  A."  :  butaoopperhoiler  to  atandlOlb. 

2StotitoS?KirSti?^S«5SSnT^riS^  mous.     A  pUinm.;gnif;&gglasrZ 'detect  thoee  •\°°1^  "^ ^  'T?'?^"^?  ^^  "P?^ 

SS3».  Mat-iaHsjtion  is  .cons«lentl/ ^me  a  trick,  ;bnt_therei._awor.e,  -".VL?"^'?.*^?  -  ^^^n't^.S^  "I'^oS'd ?Snr,tt\''::SS 


.      .  as  the 

think  that  a  vartioal  boUai 


gi  atiidy  than 


ig  feature,  infiniSiy  m^  worthy  the  European  continent,  too  of  redryiug  the  leave.  q""»'  flf.J-  S°°f „^„^V,  T'l  nTIJ.^ 
the  timelionoured  rapping,  and  from  family  pots  and  retailing  them  in  low-priced  of  wrought  tton  about  2(t.  high  by  1S,Q.  in  dialing 
liwt,^  RWH^l  nr^,S«..S.Xl    nackele !  Boa.        with  about  aii  tubas  1  im.  m  dfameter  would  be  best ; 


SSSud 


.aaily  poduce  the  latter;  but  n< 

of  any  kind  oould  produce  the  livii 


ontrary,  maoh  ad  van- 


•Dd  attendant    phenomena. 
'~    a   ^vste    room   in   1 

_.- lad.     I   piss   by  tha   question,    la   it  The  tiro  nitremes  of  bad  sight  and  good  are  tound 

^l^toiaak  tiysnah  means  to  know  the  future?  in  Egypt  and  the  United  Sutea,  the  Utter  having       [T7433J— Air -Pomp  .--What   does   this  query 

bMHM  it  is  a  question  that  each  must  decide  for  the  lowest  ratio  ot  blind  population  of  any  country  mean  'i    How  can  a  cabic  foot  of  tree  air  ba  drawn 

Maidf.  in  the  world.  out  to  a  vacuum  ot  lOIb.  per  square  inch.    Pre- 

As  to  Satanic  infiuenoa,  there  is  more  ot  angel  .    .   .„j^  t^,,  „„»n,„i-^,  «„  h,  .mrumdad  tn  «nmablv  what  is  meant  ia,  "  Wnat  space  wiU  a 

ttandovUinthatoharminglittlecreatnrePlorence.  ,  ^  ll*™-7^/^t       S^j^l,^?  h' *^™^r^^^  cubic  foot    ot  air   measurod  at  normal  pressoro 

taSTtoaUlfOfthw  widen  the  boundaries,  of  which  g™  '*",??'?[        .1 '^  1;.  ?.    .i,i™rt  wiivT^t,!  Perhaps  "Air  "will  explain  a  Utile,  and  then  he 

M»b»a  been  manufact^  by  narrow-minded  f^^^  p„£^"3rwiUal^dX  away  fl.^^^  may  get  the  information  he  requires.             B.  3. 

nelsd*lHea  inth  very  Uttle  help  from  inspiration  ,            J       a     ■       a,     u      ,       ,             [77436.1-Water  Kotor.-If  the  querist  refer* 

TtenUgion*  aspect,  however,  ot  (hia  aubjectia  Two  large  locomotives,  designed  to  be  oteitia-  j^l-^^^  ^J^^  ^  "Molosworlh'sPockit  Book,"  he 

afaapaatoonaequenoe.    Hades  is  an  unquestioned  ordmary  speed  and  power,^  nearly  fimahed  at  the  _>,_  b- -Wb  to  calculate  the  approiimite  aise  of  a 

•*-    and   Scripture    leaves  ua  appiranUy  free  to  Schenecfc.ay  Locomotive  Works,    They  will  draw  „L  motor  to  v  old    21H  P   Uith   an  unlimited 

«nU  It.  mysteries  if  we  can   find  out  any  the    New    York      and    Chicago    limited    between  ^tity  ol  wati  having  a  head  of  7!ft,,butthe 

laofiOdomg.    How  far  are  we  really  gomg  Philadelphia  and  Pittsburg.     One  ot  the  locomotivea  lotor  will  not  bo  ■' small  "     The  aurroun  dine  con - 

.M.^iBTaBtiptuml'                                  O.  J.  I..  haa  eight  wheels,  with  cylinder.  lOm.  in  diameter  ditiona  are  not  stated,  so  that  it  is  impossihle  to  say 

■ ""*   2*'"-    4.'?''"'' ■  ^^  ."^T^^    ^^'"Xyil'^,^"  whether  a  turbine  M  a  water-wheefwould  be  tli 

'■aBMBM  EMOTBioiTT,'.  *c.  f,'^:^-,^^?iifi^%''rr'i^,^i-:^:^:  ^j'^.^'';"t^':;i^o'.^„;;^'??!t; 

ran85.]—TH«di*ea**sin  which  Cmr^r')-aia  used  The  other  engine  ii  a  two-cjlioder  compound  ten-  »  >"  "     »oove  requiremonia  are  oanoernou    .oui 

■•BOtdbdltailmeaktB,  but  usually  those  regarded  whoeler,  of  about  138,0001b,  weight.     An  American  "o""""'"?'                                                   "■      ■ 

M   qntta  BWnnUe  by    ordinary  medical    means,  paper  says  it  is  expected  that  this  locomotive  will        [77410.]— Crloket    Ball.— If    Ur,    Banuo   will 

Bua,  ttuoDeamnoa  of  two  daathasmoiig  patients  take    the  Feuusylvania    limited    np  the   Western  state  the  velocity  ol  the  ball   aent  by  a  "swift 

^^  not  Iw  niprUng,  tor  in  ao  many  (ulmoat  all)  slope  of  the  Allegheny  Mountains  Jone,  taking  the  bowler,"  it  may  b«  possible  to  form  au  ide*  aa  to 

BMaa  Ika  Katlai  raawdlss  are  only  resorted  to  at  place  of  two  eight-wheel  engines  now  in  nae.  approximate  force   with,  vbitio.  -«.  -fK^  '>Sb.  '™»-V> 
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itiikB  tba  wicket ;  but  nnlem  the  lull  ga«e  diceot 
from  the  tKurlel'E  huid  to  the  wickat  the  problem 
ii  nthw  «atapli«atod,  u  it  it  pitches  in  front  of  the 
wiaket  and  then  liiee  aomethlDg  will  depend  on  the 
ibte  of  the  ground.  Doee  «  ciioket  hall  travel  22 
judi  betme  gtrikine  the  wicket,  uniming  it  itrikea 
It  «t  &U  ?  The  Telooitv,  howflver,  mnrt  be  stated 
01  ummed,  to  aoswei  the  question.  ViOBO. 


«ru  anppoMd  to  hare  bnrat  aome  blocd-Teaala." 
Tbere'a  fams  forrou  !  Bat  Mr.  OUiaher  can  take 
heart  again,  forCoiwell  ia  not  OTen  maotioiied. 

Nm.  Dob. 

J77S7D. — Balloon. — In  retmnlng  to  thiaanhject 
imicroQ,"  intantlaaall*  oi  otheiwiae  I  will  not 
aay,  qnite  mimne  the  point  at  iaaos,  and  I  am  •ome- 
what  auipriied  that  whilat  aooeptine  my  ooneotioii 
[17490.]— Bleotro-Ohemloal.— The  maketa  of   as  to  date,    he  should  still  oontand  that  the  re- 

..  TT 1  —11 j„t. .v: mainder  of  the  anaaer  is  oorrect.    Thia  cannot  be, 

DoleiB,  indeed,  be  atiU  aasarta  that  Mr.  Qlsiiher 
was  ia  possession  of  a  thermometei  capable  of 
determinmgthe  weight  oi  pressare  of  the  air,  and, 
a*  a  corolliy,  the  height  of  an  ascent.  I  don't 
say  that  "  OmicroD  "  hu  not  rendered  the  eitnot 
from  the  work  be  quotes  correctly  ;  but  I 


•Ithoash   theoretically   it   is  one  of  the  best  Tet 
dniMti.  j.ir. 

[TT4M.1— BDBiae  and  Boiler.— "  Toong  Ea- 
^naar"  had  batter  have  a  bailer  that  will  rank  aa 
a  H.P.  for  erery  pound  pressure  be  reqoires.  To 
dihe  an  engine  at  lOOIb.  pressms  at  215  reva.  per 
mlnnte  needs  a  carefully  estimated  plant,  and  it 
liana  rather  aiognlar  that  such  an  inatallatlon 
riionld  ba  intrusted  to  any  one  who  has  to  aak  for 
Infoimation  in  so  crude  a  vay  aa  dose  "Toung 
EiuineeT."  Even  the  type  of  engine  is  not  given. 
N.  S.  U.  C. 

27161.}  —  Telsffraphy.  —  Questions  as  to  the 
arteat  time  "  tor  telegraphio  messages  between 
TKiao*  [itaoM  are  aoswered  by  ''one second"  if 
the  line  is  clear.  It  depends  on  the  state  of  the 
"line,"  E.  0. 

[T7&2T.] —Malarial  and  Tnnrle  Fever.— 
Under  the  definite  ton  of  malaria  come  all  deadly 
exhalations  generated  by  the  combined  action  of 
ton-heat  and  water.  I  am  a  living  instance  of  the 
ttt»  tew  who  have  BnrTive4  the  violent  fevers  and 
their  rMnlUng  sequela!,  due  to  temperate  habits, 
mUtb  ontdooi  lite,  and  a  robust  consutntioti.  Qaaea 
are  the  noomised  caoaei  of  theae  maladite,  per- 
aJeiansin  IhSr  compodtion,  and  their  effect  vary- 
iag  aooMding  to  the  recipient  condition  ol  the 
hnnuu  health.  The  liver  ia  Uie  organ  of  paramount 
Inportanee  to  be  treated  on  entenne  a  pestilential 
lauU^ :  tan  grains  of  calomel,  loUowed  by  a 
pnrgatife  draught,  will  clear  it  ol  bihoua  obstmc- 
Hon  I  avoid  heavy  meals  of  aolid  meat ;  and  as  a 
ptoplijlactic  febriluge,  at  sunrise  and  sunset 
nraUoir  a  (mall  wlneglasstnl  of  any  strong  spirit 
In  iriiich  Ave  grains  of  sulphate  of  quinine  have 
bem  diaulved.  Strong  black  coffee,  made  bj  an 
InflHlonof  i|ai,  freihly-roaated  coffee  in  a  quarter 
pint  id  bnUng-water,  is  also  a  valuable  antidote  at 
ibmIi.  Tor  want  of  quinine  I  so  treated  many 
di^iarate  cases  ot  fever  among  my  v^ve  tol- 
lowwi  with  much  success :  it  combata  oongsatlon  of 
the  bndn,  the  worst  feature  of  all  malaiisl  ferers. 
'  Daring  my  39  years  resldance  id  India  I  was  thrice 
attasfctd  br  the  great  enamy  ot  Europeans  who 
follow  wila  beaata  into  their  wildemeasea.  I  was 
twice  in  a  aitical  conditioD,  the  brain  being  the  seat 
of  danger.  I  got  no  sleep  for  many  days  uid 
nu|htL  when  1  was  bled  on  two  occasions  tUl  I 
falntea,  and  then  I  vary  slowly  recovared.  Two 
of  my  juogle  fevers  were  produi»d  by  eersral  days' 
•ojoum  m  districts  cavered  with  denaa  f  crests  and 
■wampy  grasa  [liains.  The  third  one  attacked 
aa  and  a  friend  living  in  a  comfortaUe 
diy  dwelling.  Nearly  every  hnm&o  hong, 
black  and  white^  was  prostrated  simultanc' 
Onaly  by  this  epidemic  fever,  haunting  a  aub- 
nil  of  deoompoeed  granite,  and  usui^y  appear- 
ing eveiT  third  year.  QuLolne  was  coutt^inmcated 
in  this  aevere  form  at  malady,  aa  it  increased  the 
MMbral  symptoms  ;  but  port  wino,  with  Fowler's 
Nlntlon  of  arsenic,  and  the  powder  ot  Acooitum 
hetaropbyllnm  were  substituted  with  success.  Ten 
iMjt'  axaradating  headache,  with  constant  vomit- 
ing and  poking,  were  succeeded  by  mach-enlarged 
qdeeni.  Ai  soon  as  able  to  quit  our  beds,  we  took 
onr  departure  on  wbeela  from  that  pestiferous  spot, 
and  I7  the  aid  of  much  porter,  with  citrate  ot  &on 
and  quinine,  became  oonvaleacent  in  a  fortnight. 
Hoequito  ovutains,  from  sunset  to  sunriaa,  have 
been  toond  effective  screens  Irom  Uie  heavy 
pojsonau*  Tspoar  by  peraons  obliged  to  lire  In  a 
tent.  Eos, 

[7T53S.]—l4ioqaer. —Methylated  spirits  and  a 
Una  wim  brush  will  remove  old  lacquer.  Charge 
Uw  brush  with  fine  pomice-powder  moistened  with 
methylated  spirits.  When  you  have  got  a  good 
dean  surface,  polish  off  and  butnish,  Uo  over  all 
with  hot  soda-watar,  riase,  and  dry  up  to  a  heat 
that  can  only  just  be  handled.  Sea  that  you  have 
DO  spots  or  smears,  for  the  better  Iha  auiface  to  be 
lacquered,  the  better  the  flniah.  Tlnre  a  fine 
oamel-hair  (broad)  lacquer  brush,  and  while  the 
article  Is  hot,  apply  the  lacquer  in  auch  a  manner 
that  a  regular  transparent  film  covera  it  all  over, 
not  showing  any  hair-lioea. 

Lowiaham.  S.  Kobebt  Box.vey. 


_  .        *>  thia  query,  I  thought  I  would  >ee 

what  an  American  work  dated  ISSl  had  to  aay  on 
the  subject  under  the  head  of  "Balloon."  The 
iolormation  I  fouod  was  both  ezteosive  and 
peculiar;  but  this  took  ma  all  ol  a  heap:  "  Aa 
Euglisb  aeroaaat  named  Olaiahat,  it  is  said,  has  1 
TCOentJf  [lis]  succeeded  in  reaching  the  hight  of 
•erea  nlfes.    He  was  rendered  senoualy  ill,  and 


the  Utter  makea  no  mention  of 
the  statement  attributed  to  Mr.  Olaishei  that  "  the 
reading  of  the  thermometer  standing  at  —12°  In- 
dicated to  him  an  elevation  of  3T,(>(XIIt.''  Suoh 
opinion  was.  In  fact,  founded  on  very  different  con- 
aidsrattons,  i^iel  of  which  were  the  rate  ol  ascent 
and  descent  of  the  balloon  at  the  periods  directly 
preoeding  and  during  his  insaoHibiKty.  Apart  from 
all  other  reasoning,  the  temperature  of  the  upper 
air  ia  so  variable  and  inconsistent  with  any  koo  vn 
taw  or  theory  of  science  that  such  cannot  form  the 
basis  ot  ealaulations  for  altitude,  and  I  think  that 
on  consideration  even  "  Omicron  "  wHI  agree  with 
me  in  this.  I  feel  quits  certain  that  Mr.  Olaishsr 
never  had   a  thermometer  which   he  used  for  the 

Enrpoae  suggested  by  "  Omicron,"  who  has  doubt- 
iis  been  led  to  his  remarks  by  a  manifest  error  in 
tha  work  from  whioh  he  quotas,  and  I  repeat,  there- 
tore,  that  suoh  an  instrument  would  be  a  novelty 
which  I  should  like  to  possess.  W.  T.  A. 

rT7dS0.] — Woradall'B  Oomponnda.^AjaamiDg 
that  No.  1S30  is  of  the  same  type  aa  lalS  I  beg  to 
inclose  sketch  ot  the  latter  engine.  No.  1518  is  one  ot 
the  engines  known  as  the  "J."  class.  These  engines 
appear  to  have  attracted  conslderahle  attentioa  on 
aocouut  ot  their  onique  design  and  exceptional 
capabilitiee.  The  large  area  of  pietou,  abort  atroka, 
great  weight  on  the  driving -wnaela,  and  a   very 


to  take  out  jet-tube  with  screw-cap  tor  rsfillioj 
top  chambffi'.  The  water  Is  simply  lorcsdupjat. 
tube  by  air  from  bottom  chamber.    My  fonntun 

eya  five  hours.  To  atart  foantain.  fill  top  Cham. 
;  and  aorsw  cap  down  very  tight.  Than  am 
water  down  tabe  Cin  basin  till  it  rises  Dsartjts 
top  of  jet,  and  It  will  then  play. 

A.  F.  ProooTT,  Gas  and  Electric-boU  Fitter. 

[77B34.1— Oaie-HardentuK.— In"Moleswortli'i 
Pocket  Book  ot  Bagineering  Formulit "  is  tin 
following  recipe :— Prussia ta  of  potash,  3  psrt^ 
mixed  with  1  part  of  salammoniac  :  or  >  parti  nl- 
ammoniac.  2  ot  bone  duat,  and  I  of  prusiiate  d 
potash.  The  following  ia  a  verT  good  one  fat  nsia 
articles  : — Polish  the  articles,  than  heat  to  a  bright 
red,  and  roll  or  rub  them  m  prasslata  of  potuh. 
Cool  nntn  a  dull  red,  and  dip  the  job  in  water. 
R.  Ai.FOii>. 

[77610.1-FlrB  Alarma.— If  your  30  oella  arssU 
in  seriee,  the  cause  ot  the  bells  not  ringing  ii  tLat 
the  internal  raaiatanoa  ot  the  battery  ia  too  grest. 
It  the  oella  are  No.  2  Ledanchc  yon  would  get  s 
ourrent  ol  about  I'l  amp.  on  short  dicoit  Ssr 
that  the  resistance  ot  line  and  connections  in  «aM 
ot  the  IG  cireuile  ia  7  ohma,  this  +  bell  coHs  -  32, 
and  assuming  the  circuits  are  all  in  parallel  thia 
will  equal  2  ^ma,  which  would  radnoa  the  eooeat 
to  about  1  amp.,  whioh  has  to  be  divided  intst6 
parts,  so  that  uie  current  in  each  circuit  is  ^  SBf., 
not  enough  to  ring  the  bells.  Some  of  the  ooeaita 
have  a  lower  reaiatance  than  others,  and  theas  pt 
the  largaat  share  ot  the  carrent^  and  soma  gal 
anoogb  tO  ring  them,  but  rob  the  others  in  doing  M. 
Remedy :  Reduce  mtemal  reaiatance  ot  batttij, 
either  by  using  Inrger  cella — calls  of  a  kind  Osl 
have  a  low  resistance— or  by  arranging  your  30  nUi 
in  Bve  rows  of  six  cells  each.  You  wonld  ham  n 
average  carrcnt  ol  nearly  ji  amp.  in  each  circuit.  To 
enable  the  fireman  to  reply  a  drop-ahntteiiDdiattot 
movement  ahonld  be  placed  in  each  circait,  wianl 
to  fall  with  a  current  ot  j  amp.,  and  a  pnsh  pnttiajT 
line  to  earth,  and  ao  abort- circuiting  the  belt,  wut 
probably  answer  all  requiiementa.    R.  C.  Botli. 

[77645.]-Balnbow.-I  note  that  "E.  L.  Q." 
saya  the  "  primary  bow  is  really  a  magnified  ImsM 
of  the  snn.''  Thia  ia  not  ao.  If  it  were,  then  the 
rainbows  formed  at  times  ol  solar  eclipse  wnild 
have  remarkable  ahapea.  Again,  the  augnlariadiai 


high  boiler -pressure  are  some  ot  the  principal 
leaturee  about  these  engines,  all  of  which  favour  1 
great  power  comluied  with  speed.  It  has  been 
stated  that  a  speed  of  ninety  mQea  an  hour  has 
been  authentioally  reoorded  with  one  of  them. 
The  dimensions  were  givoa  in  last  issaa. 

A.  J.  BaKwan, 
[77597.]— Slero  Fountain.— Aa  I  have  made 
three  fountains  on  Hiero  a  principle,  and  all  work 


the  bow  is  a  direct  funotion  of  the  iadei  si 
refraction.  The  snn'a  diameter  affects  only  lk> 
■  ■  ot  the  bow.  If  the  aourca  ot  light  •■as 
and  not  a  drcle  ot  3'^  diameter,  the  calf 
effect  on  the  primary  bow  would  be  to  deereasen 
idlh  by  32',  leaving  a  pure  spactrum  ot  1°  48*  ia 
widlh.  Any  elemeaitary  teilbook  will  shew  tto 
laiaey  of  tha  •'  masiroum  "  —- '  "  1— ~— —■■— 
(heory.    Tbe  difference  in 


/ 

I 

^1 

.1 

!. 

bottom  of  basin,  with  jet  Bcrewsd  in  same,  bo  i 


nfromtto 


^.    ,.  _thebo»i 

rays  undergoing  one  and  tiro  internal  r 

respectively.     The    published    answer    doss  a*     ' 
attempt  to  explain  the  contrast  ol  litightnsaB  waM      < 
and  outnda  the  bow.  The  whole  answer  u  inaini« 
nd  misleading.  Geo.  B.  Euqkm, 

[77615.]— Balnbow.— As  the  rainbow  has  w 
..'.t.„~.  a„-^t  it.  the  eye  ot  the  obecrvei,  Ito 

iy  inside  the  bow  cannot  bi 

lefleddon  from  it.  The  cauas  ot  tfc> 
I  this  :  In  the  hgure  let  S  C  be  a  lial 
tirawn  from  the  son  to  the  centre  ot  a  raindrop  sol 
the  line  p  ;  r  «  f  the  direction  of  minimum  dsTislica 
ot  a  ray  ot  light  from  ^.  Then  it  can  be  shows 
mathematically  that  raya  incident  between  q  and  ■ 
will,  by  their  consecutive  intersections,  form  s 
caustic  carve  to  which  1 1  E  is  the  aaymptota,  a, 
roughly  speaking,  several  rays  will  be  parallel « 
neuty  so,  and  an  eye  in  the  Erection  a  E  from  it» 
drop  will  receive  the  raya  ot  that  b"ght  which  hai 
that  particular  angle  ol  least  deviation :  in  tbii 
way,  a  hollow  cone  ot  raya  (with  the  smi'l 
apparent  diameter  aa  breadth}  ol  that  partieuhr 
cobuT  ia  produced.  It  can  also  be  shown  that 
raya  incident  on  the  drop  ttetween  A  and  q  wiU 
emerge  as  divergent  rays.  Thus  it  can  be  anaa 
that  none  of  tiie  raya  onoe  internally  reflsctad 
in  the  raindrop  can  be  teoeived  1^  the  m 
except  when  situated  between  6  A  and  SB, 
Thus,  aa  no  rays  can  readi  the  eye  from  drofa  oat- 
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oat«i  jsn;  duug*,  chromic  add  £(>i.,"nt«i  I 
qnut,  tulpharie  Mid  loz.  (3)  The  mlitnis  jm 
msiiUaD,  bat  I  do  not  know  ua  eiiot  propoitunt. 
That  which  jou  meatioii  would  do  for  p 

Oooix  USD  AsKSW,  Eleotrioal  Engiiia 


SiMt  tronbto  in  nuking  &  lonud  jab.  Ths  cemant 
&  iiud«  in  the  loUowmg  proportioiii : — OMt-iioo 
fllingi  or  borinn  51b.,  powdcnu  uUmmoniAc  Jo*., 
llowar*  ol  tolphiu  2ca.  Thoroughly  iuooiponte  aiM 
mix  into  aputy  meaiwithw~''~  — "' — ' — ■'-** 


W.  T.  A, 
Caulked  Joint   In  Water- 
cannot  hope  to  remedj  tlii*  wilhout 


kt  h^Te  been 
;  icflected.  We  have  an  explanation  wh; 
e  inmde  the  primary  bow  mQit  appear 
than  the  (pace  without  it.  By  applying  « 
saioiilng  to  the  tomuition  of  the  taoocdary 

ne  that  the  part  outiida  that  bow  should 
tighter  than  the  iky  iudde  it ;  but  owing 
«at  diminntioD  of  light  from  the  extra  lo- 
flection,  the  contiaat  it  not  nearly  >□  well 
M  in  the  ous  of  the  piimaiy  luw.    Natu- 

tha  bow  tadei,  ths  bitghtneM  of  the  Ay 
id  ontdde  will  again  beoome  nniloTm.  01 
the  above  moat  be  accepted  istbai  ai  a 
itofthe 


the  Cambridge  Fhiloeophioal  Trayuaelimi, 
;  while  in  Vol.  Til.  ii  an  aooount  of  an 
•  method  of  TaiityingtheBame  uperiment- 
ay  I  aik  it  any  at  your  leadan  hart 
he  formation  of  apurioui  or  mpenkumermry 
Ids  the  prinuuy  bow  F  O.  B.  HuoHsB. 
.]  — Dlmeneloni  of  Baromster. — Tube 
m  to  within  Jin.  ot  the  bottom  of  ditein, 
jtem  not  much  importance,  but  mnat  b« 
oush  to  take  eaiy  all  the  mercury  which 
n  the  tube  down  to,  say,  27in. ;  length  ol 
u.t  meaauring  from  surface  of  mflrcaryin 
[lot  from  bottom  of  tube).  Coal-pit  baro- 
ibee  us  left  3Siu.  or  SSio.  long,  on  acoount 
ir  premiure,  which  meani  Che  mercury  muat 
fher.  AiiDSBT* 

J— Barometer.— So  long  aa  the  tube  Ii 
■Jtaii  ^3in.  iu  length,  it  matterg  not  much 
;  over  this  it  be.  I  never  remember  the 
ir  riling  above  Sl'o — sail  it  32,  tor  it  ii 
leave  a  margin;  then  with  a  33in.  tube 
11  be  lin.  to  spare  for  immenion  in  the 
2.  Ijet  the  outem  oot  be  too  amall,  ai 
it  ot  tb«  barometer  it  meaiured  from  but- 
irface  of  the  mercury.  3.  About  lin.,  to 
'■waying;  theotetically,  it  need  only  Just 
)  the  iiutace.  A.  £.  B. 

.1— Uleara  Inaide  Eyellda.— "  Dropa  " 
deed  be  a  nieleu  torture.  You  require  to 
f.i  alternately  with  cane.',  both  inseeoud 
and  apglj  oompisuei  of  cans.',  and  bathe 
with  lotioniot  thii.  Applicatioui  ot  white 
J  above  and  under  the  eyaa  will  itreDgthni 
.  Canc'iathe  chief  remedy  for  the  diaeaaad 
tonal  state  nhich  cames  the  ulcers.  J. 
.]— Paper  SpIlttliiK.— I  extract  the  fol- 


has  value,  a«  in  welding  ;  but  thii  ii  a  speiaat  oaaa, 
and  doet  not  apply  to  cookery,  where  the  ordinary 
sources  ot  heat  are  sufficient.  A.  E.  B. 


.(Stntlme  spent  In  oittiog  and  flUng  them 
out  of  the  raw  material.  Yon  oonld,  of  ooorse, 
procure  another  ntotor  whioh  wonld  drive  thi 
phonograph ;  but  I  dealgoed  that  one  pnrpoiely,  on 
accouDt  of  the  rather  limited  Bpae«  for  ita  diqiosal 
on  the  Inatmmont.  Ton  will  And  plenty  of  cast- 
ings ot  motors  adverttaed  iu  tha  proper  oolumns. 
Pothapt  soma  of  those  would  suit  you. 

W.  QiiLirr. 


[77: 
Pipe. 

removing  ths  old  jointing  material  and  replaclig 
with  new.  Any  form  of  external  joint  made  by 
himiing  material  on  will  prove  uselest.  There  ara 
bent  and  shaped  tools  tor  joints  in  awkward 
poaitions,  lor  ths  jointing  mnat  be  as  effectively  done 
there  aa  elsewhere.  When  the  old  ji'  '' 
removed,  you  might  best  make  the  — " 
red  and  white  lead  (which  ia  mizea  <o  ine  oon- 
■litancy  of  patty),  and  yam  in  the  usual  alternate 
layera.  It  must  not  be  forgotten  that  ths  niTf aoai 
want  naintiDg  (with  some  of  the  aame  material 
thlnoeo  with  boiled  oil),  or  the  jointing  will  not 
B^kere.  You  do  not  sh  il  there  is  macia  pmaor* 
of  water  in  the  pipes,  It  the  sppaiatna  extends  up 
two  octhrae  floon,  and  this  jomt  is  in  the  baa»- 
ment,  then  it  mnat  be  well  made  and  allowed  to  3rj 
thoroughly  before  rschargiog  the  pi 


Uoixca. 


[7761 
It^m 


.]—Kleotro -100107  for  Fhonosraph.— 
neeessary  to  put  a  finiihed  lurtace  on  the 
cores,  a«  the  wire  when  wound  on  oomplately  hidei 
them  bom  view  ;  but  it  would  be  an  advantage  to 
remove  the  hard  skin,  whioh  can  be  dons  hy  meant 
of  a  ooarse  file.  The  yokes  may  be  surfaced  off  by 
first  filing  thsm  lengthwise  vrith  several  files  ol 
diSsrent  grades,  taking  care  to  firmly  pre**  the  file 
down  on  the  work,  and  then  finlsbing  them  oS  on 
emery  oloth.  Ths  emery  doth  should  be  laid  on  s 
fiat  surface,  and  the  jokes  moved  over  it  with  firm 
hard  strokss,  in  the  samediieetionaathe  file- marks. 
For  ttie  floUhins  strokes,  use  a  little  ofl  on  tha  finest 
cloth.  This  wifl  put  a  aurfaoe  On  them  quite  flat 
and  smooth  enough  for  the  purpose ;  bnt,  of  conns, 
it  is,  at  you  say,  impossible  to  file  them  perfsctly 
Sat.  Do  not  nndentand  you  when  you  say  you 
"  have  no  lathe  to  turn  them  nn  true.''  as  voa  siva 


1.  instead  of  lin, 
re  raatagonaf  in 


have  no  lathe  to  turn  them  up 

tha  size  ot  the  oorea  as  "  Jin.  by  lin 

diameter"-  so,  ot  ooorae,  they  are  raotagoni 
SBotion,  and  not  easy  to  turn  up  true. 

W.  QniiTT. 

[776SS.] —Drain a. —These  being  house-drains, 
should  bs  oonatruoted  of  socket-pipes,  pointed  with 
neat  oemsnt.    It  ia  advisable  to  have  every  Uns  of    

SpM  straisht,  with  means  of  inspeetiou.   Tha  nsw    sli 
le  might^  laid  alongside  the  old  brick  drain,  ot   Qi, 
the  brick  drain  taken  up  and  a  good  bad  ot  olinksr  o: 


^  warmth  of  the  material  of  which  tha 
belts  are  made,  theae  are  absolnteljuaeleM.  Suppow 
the  molstnie  ot  the  skin  wae  tnfflolent  to  sal  up 
aleetriu  aottoo  equal  in  pnaKira  to  I  volt  (which  ft 
is  not],  the  uiormous  resistaDce  ot  the  skm,  wMoh 
amount*  ti>  1,000  obma,  would  prevent  the  passans 

current,  so  small  aa  to  b«  practically  InoMrative. 
S,  BUllOtfHf 
[77705.]  —  Btrippla»  Oollodion  Fllma.  — 
Ftepara  two  solutions  —  vii. :  (A)  IndiarubbM 
lOgr.,  ohlorotorm  loz.;  (B)  Plain  coUodiou  los., 
castor  oil  S  diopa.  When  your  picture  is  dry,  pour 
over  it  solution  A.  Let  this  dry.  Note  that  U 
thara  is  not  enough  rubber  ia  the  solution  the  nett 
application  will  diBsolve  off  the  picture.  Again 
allow  your  pictuta  to  dry,  and  then  coat  it  with 
■olutioD  B.  When  this  seoond  coating  Is  dry,  ran 
round  Uie  edges  with  a  penknife  and  immerse  plate 
in  a  dish  of  water.  After  a  few  minutes'  immen' 
the  whole  ot  the  film  can  be  stripped  from  the  gf 
and  laid  on  a  sheet  ol  olean  blatUoji-paper  to  d 
Too  mnoh  csstor-oU  will  render  the  film  oj 


S.  BoROHa. 


[7T70G,]— SllTerlnB   Mlrrors.-The 
fiUure   in   this  case  is   most   probably 


must  be  abeo- 
It  iialso 


eaUco  rather  larger  than  the  paper 

r  them  on  a  board,  aud  brush  thin  glue 
u,  leaving  one  edge  or  comer  outoaimed. 
I  sheet  ot  paper  between  them,  and  press 
A)  close  contact  with  the  p^per  in  eveij 
En  hang  tha  whole  np  to  dty.  When  it  n 
I  hold  of  the  unglued  oomeis  of  the  calloo, 
the  two  pieces  uowly  and  carefully  apart. 
■on  of  the  calico  and  of  the  glue,  and  the 

of  the  glue  to  the  oatioo  and  the  paper  are 
indi  greater  than  the  cohenion  ot  the  paper, 
[attar  will  split  in  two,  kalt  of  the  thick- 
aining  atttohed  to  each  piece  ot  calico, 
inh  it  may  bs  detached  by  soaking  tor  a 
itee  in  hot  water."  I  have  split  a  leaf  of 
■Oag  Stvinn  in  this  way,  so  I  know  the 
0  M  a  practicsl  one.  E.  B,  F, 

]— llotha  In  Oorn-SIU.~~Thesetrouble- 
a  have  a  stronD  objection  to  trceh  air  and 
a.  "Oom  MiDar's"  beet  means  to  get 
m  is  to  admit  aa  much  air  as  possible,  use 
)d  fainshes  nmparingly,  and  ^ve  inside  of 
mgh  Ume-warhing  ;  and  it  he  catohes  cold 
DO  mash  ventilatinn,  rememtAer  moth*  will 

On  no  aocount  use  chemicals. 

H.  tSasaka. 
}— UMtrioftl  Oogkery.— His  process  is 
b  a  d^ne.    Let  one  compare  the  haat  in 


ntha  "Esa.  : 

^  hich  is  tonnd  in  _  . .      

_  this  neighbourhood  (Wellington).     I  presui 

any  chalk  (carbonate  of  lime)  would  do  just  aa  well 
if  sufficiently  firm  In  texture  to  bs  turned  np  true. 
S.  Bi/noirz. 
[77699.]— Hdlaon  Dynamo.— Wind  the  amis- 
tnre  with  Goz.  No.  20  and  the  Qeld-magneta  with 
31b.  of  the  same  gauge  wire.  Connect  np  in  shunt. 
At  gbout  3,000rev«,  per  minute  you  will  light  sii  or 
seven  6-volt  tamps  in  series.  2nd.  The  most  power- 
ful and  most  oonstant  battery  for  your  purpose  is  a 
doable-fluid  chromic-acid,  with  lina  in  dilntesul- 
phurio  acid,  and  carbon  in  porous  ceil  with  chromic 
add,  lulphimc  acid,  water,  and  chlorate  ot  potash. 
The  bast  paste  tor  accumulator  plates  is  made  by 
ig  red  lead  with  sufficient  oil  ot  vitriol 


[77699.]— Dynamo.— Wind  tba  fields  with  a* 
much  22  d.c.a  wire  as  yon  can  get  on — about  411b. 
if  possible.  Ths  armature  with  .joi.  ot  the  same 
gauge  wire.  You  should  be  able  to  run  tour  0-«olt 
Isjnpa  in  series,  each  giving  abont  2to.p.  \  drive  at 
3,000  revs,  per  minute.  (2)  The  nearest  approaoh 
to  what  you  require  in  the  way  ot  battery  Is  a 
double  Qold  chromic  aaid,  about  eight  oells  for 
practical  work.  They  consist  ot  outer  stoneware 
Dells,  inner  ponni  pots,  zinoi  ia  latter,  carbon*  in 


eaaeutial  that  the  mixed  solntitms,  the  diah,  aud  tha 

{lass  shall  all  be   of  the   aame   temperature.    It 

'  I  any  difference,  the  olasa  may   be  aligbtlT 

than  tbe  fluid.    Biosui^  the  glaa*  with  cola 

water  from  the  tap  after  the  nitric  aod  would  chiU 
it  sufficiently  to  prevent  tha  deposition  of  the  silvai 
on  ita  lurfaoe. 

Qateshead.        A.  WooiAXT  BucxiMx,  U.D. 

[77707.]— Power  of  Water.  —  Certainly  the 
answer  is  wrong.  You  cannot  create  power— which 
is  what  the  answer  oomee  to— by  a  siphon  or  any 
other  means.  The  effective  pressure  of  the  watw 
running  from  the  siphon  wOl  baeiactlythe  same(if 
friction  in  pipe  be  disregarded)  aa  if  it  were  taksa 
direct  hom  the  oriainal  laveL  The  reason  ot  thiili 
that  the  water  levd  In  the  tank,  or  whaterm  it  may 
be,  is  tha  point  from  which  the  fall  must  be 
measured  iu  both  cases.  In  tbe  siphon  you  have  % 
pipe  rising  higher  and  returning,  and  the  stream! 
m  these  Iwo  pipes  nealralise  each  other.      The 

Gwer  amiarently  gained  by  tbejeitra  i"  head'' ia 
it  in  railing  the  water  to  that  height. 

[77707.]— Power  of  Water.'— Of  course,  tha 
atatement  quoted  i*  entirely  wrong:  the  ilphon 
cannot  inioesse  preasure,  hut  reduces  it  by  frictional 
loss  ot  energy.  The  preuure  from  water  m  a  riphon 
is  equivalent  only  to  that  of  ths  "head"ocirTe- 
■ponding  to  tha  difference  of  length  of  the  legs. 
The  balance  will  at  once  explain  this :  lib.  wsuht 
placed  in  one  pan  will  exert  a  presaure  on  the  fnl- 
omm,  or  on  a  support,  equivalent  to  that  lib.  Now 
put  101b.  in  each  ot  the  pans;  the  lUb.  will  still 
exert  the  iiiiesiiiii  ot  lib.  oalj.  Bnt  the  wording  of 
the  reply  is  obscure.  It  says,  "  If  you  increase  the 
fall,"  which  cannot  be  done ;  the  ''  faU  "  at  siphool 
outlet  is  just  ths  same  a*  it  would  be  from  a  pipe 
led  straight  from  tiia  source.  SioKA. 

[77709.]  -t  Plttlnc  SmoU  Dynamo.— U  M. 
Ughlj  important  that  tha  V»j      *  ■     "  " 
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D  mifatotypa.    Thar*  it  a  ipeckl  thicUj-mlba- 


re  iqiiaazAd  apon 
0  diT.    Belora  I  leunt 

-, ,-,B  giy«ii  ma  to  ti7  ;  Uw 

{Mr  WBi  (Odd,  bat  my  traatment  wu  b&d.    Aftar 
MbiDg,  I,  M  wu  m;  wont  with  othu 


■naof  dMi,  I 
I,  I  hadioBU  J 


tid  Um  poibiiti  boB  dovnwwd*  on  biboIoM 
p«  and  pr—ad  thorn,  with  a  nault  which  wai 
>t  |l«aAlB.  Whoa  I  nuwd  ths  paper,  part  of  the 
hnmanuad  face  wu  left  on  absoibant  paper 
d  part  on  the  baokisg.  Had  thii  taken  plaoii  in 
CM  ngnlaf  and  mathematical  maimer,  the  world 
i^t  hara  aoon  bean  itaitled  hj  the  annonnoo- 
nt  of  a  neat  diaooraiy ;  u  it  wu,  the  effsct  waa 
aUbj  and  nnaightlf  in  the  extiame.  A.  E.  B. 
[777^0— Oni«t- Stand.— YoQ  atate  that  then 
a  no  marki  to  be  toond  on  thia.  Thii  i*  rather 
po— d  to  the  artide  beinft  ailver,  bat  not  totally 
-  inj  jeweller  or  lilTeiamith  will  tell  you 
ittoBt  diarge.  Molech. 

[77732.1— Oraet-Btand.—In  all  probability  thia 
a  ^Mcamen  of  the  old-faihionad  plating,  whioh 
M  done  by  aolderlog  a  bar  of  nlvar  oa  the  oppoaite 
Im  of  a  bar  of  copper,  and  then  rolling  thli  com- 
lond  into  a  thin  aheet,  from  which  the  article) 
Ba  made.  Aa  there  ia  no  hall-maik,  it  ia  not 
(■ly  to  be  solid  ailrer. 

"-' — "■— ■*  i.  WOOLSKY  BtXCKLOCK,  M.D, 

I  the  Bm\ll  quantity 


all,t 


addthetemundar  tlowly,  itirriag  a 
Kjua'       ■     ■ 

A.  WOOLSKY  Blj 


!22-.l- 


The  two  will  ^on  be  Kiuauy 
-Donbtleaa     yoc 


^, .. «  (rf  time  and  laboor.    There  la  a  large 

M  of  thia  artide  to  be  obtained  that  would  joit 
iltyoaipaTpoae.  IfoLECH. 

[7T73t.1— FhonoKxaph  Orllndera.— I  am  nn- 
grtnaately  nnable  to  auatrer  your  lart  query,  u  I 
an  no  praotioal  experieoca  about  the  thing,  and 
In  dHonption  I  have  ot  the  phonograph,  thoagli 


s 


a  be  had  already  made  tor  the  tnfling 
OH  ui  111  oantimea  ^or  lid.),  ita  length  being 
Ubol  bj  SOmm.  in  diameter.       L.  DsuxxasL. 

[7TT36.]— PhonoBraph  Oyllndera.— Althougl: 
bi  qnerj  ia  mainly  addreaed  to  llr.  Danuosal, 
i«liain   tha   following    may    b«    of    naa ;— Tlit 

nwy  be  removed  from  the  moald  withoni 

•HgbtMt  difficnlty  by  plunging  tha  mould  ii 

— •— tlw  oDtai  caie,  and  pooriiif 

rior  of  the  oore  to  remove  thi 
>f  oonne,  all  the  aerewa  an 
He  wax    oylindna  oomi 
away  from  the  metal  u  it  by  magio.    Bv  tha  bye 
"  '  ■  ' —  '—  "■-•e  cylindaa  give' 

Thia  wax  can  b 

(onn  of  thin  fial 

white  wax,"    It  ia  rather  ex< 
■tIi.,  3*.  per  pound.    The  marks  from  th< 


Ime  reduce  the  armature  tetManoa.  The  dif  wmoe 
f  potential  at  the  tetmiiuUi  of  the  maehlca  which 
ru,  we  will  praanme,  batoia  we  tamad  on  mora 
imps  50  Tolta,  has  now  fallen  to  M,  the  odd  *oltt 
eing  expanded  In  foToliMt  the  largai  enntDt 
broogh  tbe  armatora.  Further,  tha  E.ILF.  at  tha 
arminala  hanng  been  reduced,  leas  aatMnt  pawea 
Dund  the  Aaai,  with  the  result  that  magnefiam  ia 
reakened,  and  the  E.M  F.  still  further  reduoed. 
Ve  sea,  therefore,  that  the  primary  oanee  ot  the 
laohlne  not  being  selt-regalating  i>  due  to  the 
mutore,  and  that  were  it  poaaible  to  oonitruot  a 
hont  dynamo  haTing  an  armature  ot  abeolately  no 
enatanoe,  wa  ihouldhaTe  a  machine  lalt-rwiilatiiig 
rithiu  a  Teiy  wide  range.  Thii  ia  not,  of  ooone, 
vactieable ;  but  tha  armature  reaiatanoe  o(  a 
iioperly>deaigiied  ahunt  maohine  is  so  low  that  the 
'anation  is  bat  alight.  Mow,  u  regards  the  oom- 
■oiind  dynamo,  I  most  flnt  apologise  for  my  atopid 
ilouder  with  the  diagrams.  Figs.  H7  and  14S  are 
lothwrong.  Inmyaosiety  tomakethamudearu 
losnble  by  not  allowing  tiie  two  olnuita  to  oross  and 
aaroaa,  I  haTe  taken  the  ends  ot  the  ihunt  winding 

0  the  wrong  terminal*.  To  pat  the  flfute*  right 
he  enda  must  be  interebangea,  eo  that  tha  currents 
n  both  ahunt  and  aeriei  ran  in  the  aame  direction. 
:  ahall  be  better  able  to  explain  the  action 
if  the  oompound  machine  from  what  I  have 
laid    about    tha    ihont.    A    componnd    maohine 

1  praottcally  a  ahunt  machine,  with  one  or 
:wo  turns  ot  aeries,  aod  these  ■ariss  coils  are  pat  on 
«  oounterbalBBoa  what  alight  fall  in  the  E.H.F. 
iriiBi  in  a  about  machine  when  more  lights  are 
;omed  on.  Ai  we  take  a  larger  CDrreot  from  the 
nachine,  more  current  pasaea  throagh  the  aeriea 
»ila,  which,  thereton,  increase  tha  mapietiam,  and 
nake  np  the  lost  volte ;  in  fact,  by  pattug  on  a  lew 
nora  extra  turns  of  aarlea.  a  rise  in  tha  E.U.P.  can 
M  obtained  u  mora  and  mora  lights  are  turned  on. 
Dynamos  an  often  thos  purposely  over-oom- 
ixjonded,  baoauaa,  when  we  tura  on  a  lot  mora 
lights,  then  is  a  alight  loss  in  tha  main  cables,  and 
the  alightty  inoraased  Toltaga  at  the  dynamo  ter- 
minals wili  make  up  tor  this  loss.  Ttae  differanoa 
in  the  rasnlts  between  abort  and  long-abont  ia  very, 

phonoKraph,  ttioasli    rary  alight.  F.  C.  Auaop. 

, S.JL1 ?_.         16S,  Qaeen  Victoria-itreet,  B.C. 

[7TT38.]— Star  Speotroacopo.— UcLaan'a  star 
■pectroaoope  hu  no  alit,  and  ia,  tharetora,  only 
BCtad  for  naa  upon  stars— it  ia  uot  suited  tor  any 
object  having  a  disc. 


Itha 


~tIi.,  3s.  per  poni 

— S  stylna  In  thia ...  . 

I,  and  the  teootd  of  the  notes 
t  an  easily  visible 


W.     ItTTT.TT. 

[TTTST-j— Fiald-XarnatB.- The;  shDnt-wouD< 
dfiBBobtoa  oertaiu  extoit  sdt- regulating,  withii 
■adaata  limits.  Say  the  dynamo  is  conatmctei 
H  iMd  five  lampa  ot  £0  volta  1  amp^n.  Now 
vk«  an  Iba  lampa  an  in  oirouit  In  parallal,  wi 
■Vtakatbea«t  reaistauceof  eadi  lampu  beloi 
Ifahaa,  haioa  tha  raaiataiiae  in  onter  dreuit  1 
•riytiAaa.  Only  about  ^ot  theoorrent  whiol 
ttednanw  nan  sapply  i*  Aunt  round  the  F.U.'s 
M  Afaiasafficlanl  to  enogiaelheF.M.'sto  enabli 
ftM  to  Bvpply  tha  needed  5  amp«iaa  In  the  oat« 
teiL  Ho»  let  n«  switoh  off  aU  the  lamps  bu 
<M.  nw  rsditanee  in  tha  outer  oircnit  rise 
tiUokma,  thatia  toaaT,>''uof  the  entira  corren 
Wdniried  nnnd  tha  F.H.'a 

d  resistance,  ani 
cuitant.     Inth 

—  — _- ;  but  when  the  onta 

-  ta  low,  it  ia  the  aarias  coils  that  do  tb 
■Mfcof  n«({D«6ring:  when  it  ia  high,  the  than 
■Hl  and  whan  It  ia  medium  both  leta  ot  coils,  ara  a 
wta,  and  both  aie  taking  currant  in  proportion  b 
ksb'  sriati**  amtdnotiTity.  See  my  "Ouide  b 
nubia  tigbHiig."  pp.  37  to  62.  S.  Borroira, 
[T7717.1-naU.MlwnetB.— Id  order  to  eiplaii 

' —   1    diunt  dynamo  is  suffidantl 

"-ai  purpoaea,  wo  will  Bit 

ined  one  (i.e.,  ana  with  i 
tance)  is  oot.  Wa  wU 
t  these  latter  midiins 
iifflyi»K  liMUiiewwit  lamps  in  para'Id.  As  yoi 
BVt  AnMlIywatafnoiimoM  lampa  they  go  dull 
H^to  A*  BJLF.  talllBg.  Now,  why  doee  i 
air    It  lUb  baeam   we   an   taking  a  Isj^ 


a  the  ana,  moon, 
Oateahead.  A.  WooLSCT  BLiTKLoaz,  H.D. 
[T7739.]  — Flah-Stufilnr.- The  trouble  ex- 
perienced by  your  oorreapondent  ariaes  from  one 
of  two  caoaes,  and  uot  unlikely  from  both.  He 
either  ia  not  aofflcieutly  oarstfol  in  ramovlog  everj 
particle  of  deah  not  only  from  the  ikln  but  from  the 
ofvltiea  ot  the  bead  ot  the  spedmen — a  by  no  meaol 
eaiT  Dtooeaa.  but  which  most  be  thoiou^  to  inanre 

not  a  really  eiSdent  and  raliablt 

ive.  It  the  first  neceasity  is  carefollj 
Brown**  yteeervatlTe  soap  "  will  pro- 
serve  ue  acin.  It  la  made  u  foUowi : — Boil 
together  Ulb.  whiting  and  {lb.  soft-soap  with  ball 
a  pint  ot  water ;  remove  from  the  fire,  and  wbiiai 
tu  mixture  ia  still  boiling,  stir  in  loz.  chloride  liou 
finely  powdoad,  until  the  mass  forms  t 
-ooth  puta ;  when  neuly  cold,  add  ^. 

mask.    Be  oareful  not  to  inhale  thi 

fumes  of  the  niixtiue  while  stirriog  in  the  lime. 
This,  when  oold,  thoold  ba  painted  iH,th  inalda  and 
ontaide  the  akin,  and  into  all  oantira.  The  aUii 
can  then  be  filled  up  with  dried  aawduat,  or  plaatei 
ot  Parl^  and  sewn  up  into  ahtoe,  and  when  An 
this  stuffing  oan  be  removed.  Tha  apadnum  wil 
than  raqulra  painting  np  to  rapreaent  nature,  anj 
vamishsd.  BowIaadWard  andCo.,otPiocadilly 
also  mannlMtara  a  praparatlon  caUod  "tasidat' 
mine  " — a  very  good  praaarvative ;  but  diould  thL 
be  selected  when  obtaining  it,  state  tha  iinrpoee  ic  u 
required  tor.  W.  T.  A. 

[77710.1— Blaotrio  Waldlnc.— For  this  purpoai 
I  naa  a  dynamo  giving  abont  500  ampilrea  at  t~ 
volts*  prassure.    The  bands,  or  in  my  case  roda. 


brasi  prsvionely  finely  pi 
iea  o:  petfecUy  Maooth  pi 
ax.       tinctiire  ot  musk. 


It  patentsd,  I  should  oertalnlj 


[777*3.] —Phonofraph  Kotor.  —  Can  only 
[oesB  what  is  the  matter,  unleaa  I  see  the  motor, 
'erhaps  tlie  line  ot  oommutatian  la  wrong.  It  so, 
t  is  eulf  altered  by  moving  the  bar  to  which  Hie 
■rashes  ara  fixed.  The  voltage  is  correct ;  but  per- 
lapatha  current  is  too  small.  It  this  ia  Uie  oaaa, 
ncrease  the  size  of  plates  in  the  Delia.  The  aise  I 
[ava  tor  the  ainos  wu  4iii.  by  2ia.  It  you  are 
isinggut  bands,  they  are  bart  flnt  soaked  In  oil, 
md  made  limp  by  M^g  twiitad  well  about  a*  In 
lending  round  snoh  small  pulleys  a  great  deal  ol 
rawer  is  abaorbad.  Tha  bands  aoou^et  Ump  with 
imoing.  W.  GluxECT- 

[TT7U.]— Barometer.  — I  snapeet  it  will  ba 
lecaaeary  to  dean  tha  tube  of  thia  bent  barometer 
irith  nlbie  add,  and  to  fitter  the  menury.  Tha 
alter  ia  got  into  the  long  leg  by  degreee.  Fill  the 
ihort  tag,  pat  the  thumb  on  the  open  end,  and 
ihaka  w  mansury  over  into  the  long  lag.  Repeat 
mtil  full,  tapping  the  loog  leg  on  the  ground 
^Uy  ao  M  to  get  the  oolnmn  <u  mereury  m  ona 
jtieoSk  and,  if  nrwnssnrj.  wannins  tha  hiba  in  a 
ipirlt-flima  to  drive  out  the  air.  It  it  cheaper  to 
tend  itto  a  maker*!,  but  with  peraeveranoe  a  novlee 
will  Bucoeed.  Nmr.  Dos. 

[TTT46  ]— Indnotlon  Coil.- The  object  of  build- 
ing a  ooii  In  secUona  is  to  ramove  u  fu  aa  poisCble 
[nim  each  other  thoae  portions  of  the  ooDa  which 
in  at  extreme  diSsrences  ot  piesanra  or  potential. 
jay  a  coil  is  Sin.  long  by  Sin.  diameter,  it  Issvident 
Lhat  it  all  the  saoonAry  la  laid  on  from  end  to  and, 
tha  two  external  potantiali  osanot  ba  separhtad  by 
an  interval  ot  mon  than  l|!n.,  and  the  great  part 
at  thia  will  ba  ooaupied  by  win ;  wharaaa,  if  it  ia 
wonnd  In  three  sections  the  leut  distance  will  be 
over  2in.,  and  then  will  be  two  intervening  blocks 
of  ebonite.  Tha  win  la  wound  on  until  ona  section 
Ii  Bllad,  and  then  oirried  on  to  the  next,  alwaya 
winding  in  the  same  direction.  The  soft-iron  cap 
is  more  ornamental  than  uaetul.  A  steal  apriog  ia 
sore  to  ntain  some  magnetism,  and  is,  theratore,  not 
quite  so  good  aa  hammered  brass.        S.  BonONX. 


should  beSiD.  by  Sin.  wide.  Of  these  t£ era  ahoold 
ba  aavan  In  each  oell,  four  connected  to  one  lay,  and 
three  to  the  other.  Glass  or  glued  earthenwsra 
cells  should  be  used,  not  -witod.  Tba  Internal 
dimensloDs  should  be  Otio.  by  81in.  bjr  3tia.  square. 
I  should  use  red  lead  and  oil  of  vitriol  paite  only, 
and  not  litharge.  You  will  need  three  suoheaUa, 
BO  that  you  wUl  requin  abjut  201b.  ot  red  lead  for 
pasting  your  plates.  S.  Bomnra. 

[77749.]- Lamp  for  Haatlnr  Soldertnff  Iron 
for  Blaotrlo-BeU  Work.- The  lointa  In  electrie- 
bdl  work  ara,  of  coarse,  best  soldered ;  but  this  il 
not  so  Imperative  u  it  wu  years  ago.  now  that 
tinned  wira  Is  almoit  always  used.  Hake  a  good 
twiat-joint  u  shown  In  my  book  "  Fraotioal 
Eleotrio-Bell  Fitting,"  tighten  it  op  well  with  the 
plien,  and  it  the  wIra  is  tuinad  and  the  joint  after- 
wards snapped  with  aheet  rubber,  it  will  lut  u 
long  almost  u  the  building  itself.  You  can  solder 
a  Joint  io  Ifo.  22  tinned  baU  wire  with  a  wax 
match.  V-  G.  Aluop. 

16S,  Queen  Yiotorla-atreat,  E.G. 


Qlobui  tonoatiaBa  the  fMmatlon  of  a  new  islet  In 
the  Cupiao,  uur  Baku,  l^  nphsaval.  It  Ilea  three 
and  a-half  mHea  from  diora,  and  maaanres  I75tt. 
by  lOOfL,  rising  about  20(t.  above  the  water.  It* 
surface  U  irregular,  and  oomposed  of  blaokish-giay 
and  yellow  hardened  mod. 

with  " 


_  snfBdant  to  prodnoa  a  good  wdd.     Tlie  Jointi 
rsquira  filing  up  afterwards.  9.  Bomnra. 

r7741.]— Srr    Oella.— What    enlanation  tmi 
-    idry*'  seek  from    the   rapliea  to  hi*  qnery  ' 


AxBun  of  mttlag  glaiawith  "chemicals"  ia 
snggeatad.  Draw  a  hne  acrosa  it  with  a  quill  p«n 
dipped  in  strong  aloohdio  solution  of  oorroaiva  sub- 
limate. Aftw  drying  draw  the  same  line  with  the 
p«i  dipped  in  nitrlo  add,  and  the  glass  wiU  eaiily 
part  at  the  line  thus  drawn. 

St*lna  for  Wood.— The  Seimtifit  Amtriam 
gives  the  foUowlng  redpes  tor  staining  wood.  For 
ydlow,  paint  tha  wood  with  a  b 


n774i. 


[ainat  patent  rights  F    If  so,  a  vast  numbsc  c 
plies  wAioh  I  h         '--        '        '"    ' 

impUint. 


I  have  givsn  might  be  the  subject  o 


[77711.J-Brr  Oella.— Tee,  the  dry  battaiy  Is  i 
patent— I.e.,  open  to  all.  Sorely  "Looodry ''  doa 
not  suppose  that  a  redpa  worth  many  hlmdrei 
pounds  would  be  given  with  tha  free  right  to  mann 
lactun  and  sell  to  the  readers  of  the  Polish  Hb 
CHunc.  The  dry  battery  may  be  made  and  used 
but  it  mnat  not  be  sold.    If  this  is  done,  the  right 


asm  a  pouDnons.  rut  b"j,  'wt  »  .  "irr;,  j 
one  part  diver  nitrate  in  flity  parts  ot  distilled 
water,  than  ooat  with  a  solution  of  ferric  aoetata 
until  the  proper  ehade  la  obtained.  Thlsprepaiatioa 
must  iiot%e  allowad  to  touch  tha  hands.  To  stain 
wooda  riA  purple,  boil  loi.  of  madder  and  loa.  of 
tustio  in  two  giUlons  of  water,  and  when  boiUng 
Ivush  ovsr  the  wood  unta  stoned,  thso  with  a  weak 
solution  ot  nibio  add,  and  finish  with  tha  follow- 
ing ;— Pat  Sox.  ot  dragon's  blood  and  2oz.  of  soda, 
both  wall  broiaed,  into  six  pints  of  spirits  ot  wins. 
Let  the  miitnra  stand  in  a  warm  place,  shake 
tequently.  In  using  it  lay  on  with  a  aoft 
brush,  repeatliia  the  ooat*  until  a  proper  oolou 
ia  gdned.    Polbh  with  Unseed  dl  or  finish  with 
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PBACTICiX  ISLSCTRIC-LIOHT 
FITTIHa-XX. 

By  F.  C.  AU.SOP. 
"  PracHcftl    ElBoWio  -  Bell   Fitting," 


'    SwUch- 

:(  the   miijority   of  isolated  installatioua, 

tlie  addition   of    occumtilatorB  will  be 

md  aa  imnieiise  coDTenie&ce,  since  tbey 

KWfty  with  tke  necessity  of  continually 
oning  the  engine  aoil  ganerating  maohiiierj 
1  whole  of  the  time  the  light  ia  required 

|>nvate-houee  installation  a,  indeed  they 
uuit  veil  be  dispensed  with — thatis  ifthe 
itallation  ia  to  be  so  arranged  that  a  light 
obe  obtained  at  any  time  during  the  day 
night.  There  are  two  kinds  of  accumulator 
Hi,  the  Faure  aud  the  Plantt-,  the  former 
mg  the  most  aatisfactory  and  efficient  and 
e  Dnd  almost  wholly  employed  In  the 
atit£  cell  the  two  plates  are  of  lead  only 
id  must  be  reduced  to  a  certain  condition 
■ "  formed  "  by  a  long  procem  of  charging 


taining-jar  ie  ahowa  in  Fig,  159,  the  size 
shown  being  that  known  as  the  IS  L,  the 
letter  L  denoting  tha  type  of  the  cell,  and  15 
tho  number  of  plate.  The  E.M.F.  of  each 
cell,  whatever  it^  shape  or  siiw,  is  normally 
2  Tolts,  thoiu;h  it  may  rise  to  25  after  just 
being  charged,  or  fall  as  low  as  19  after  a 
long  discharge.  The  largest  cuTrent  that 
can  safely  be  taken  from  a  cell  varies  of 
course  with  the  size  or  number  of  plates,  and 
the  accompanying  table  gives  the  charging 
and  discharging  currents,  capacity  in  ampere 
hours,  &c.,  of  tho  different  size  L  type 
E.P.S.  cells,  thia  type  being  the  one  best 
suited  for  electric -light  installations  and 
general  purposes.  From  the  column  giving 
the  capacity  in  ampere  hours  can  be  gathered 
L,  Ttfe  E.P.S.  Celu. 


the  length  of    time  the  cell  will  lun  tha 
lamps    which  will  of  course  vary  with  the 


on  board  ship,  &o.,  when  teak  wiU  be  re- 
quired), instructions  also  being  furnished 
Uiat  a  sufilcient  number  of  insulator!  and 
wooden  travs  are  provided. 

Before  the  cells  arrive  a  suitable  plaoa 
must  be  prepared  for  their  reception.  In 
many  instances  a  disused  room  or  loft 
in  an  outbnilding  can  be  utilised,  but 
occasionally  a  special  outbuilding  will 
have  to  be  erected,  either  adjoining, 
but  preferably  apart  from,  the  dynamo 
or  engine-room.  If  a  special  building 
is  built,  it  should  have  aa  many  windows 
aa  poseible.  so  as  to  allow  the  acoumulAtora, 
ana  especially  the  spacea  between  the  platea, 
being  readily  inspected.  Substantial  suelTee 
or  trestles  should  be  erected  round  the  mJls, 
or,  if  more  convenient,  ia  the  centre  of  the 
buildings  for  the  cells,  which  are  best  stood 
aide  by  side  in  rows,  the  one  tow  being  above 
the  other. 

The  batteries  are  delivered  by  the  manu- 
facturers in  special  cases  or  crates,  the  glass 
cella  being  packed  separately  to  the  sections, 
a  section  bemg  the  number  of  plates  of  one 
cell  fitted  together  complete.  On  arrini 
first  unpack  the  glass  jars,  and  having 
thoroughly  dusted  tfnd  cleaned  them,  otand 
on  one  aide  till  the  sections  are  unpacked. 
In  unpacking  tha  seotiona  great  oare  must  be 
exercued  in  prising  off  the  lid,  and  also  in 
lifting  out  each  section  aa  it  becomea  free 
and  standing  it  down .  Lift  the  seotioni  only 
by  the  main  lugs,  and  set  them  down  very 


Fio.  161. 


d  discharging ;  while  in  the  Faure,  the 
t>  ^tea  consist  of  lead  grids,  the  openings 

which  are  filled,  in  the  positive  with  a 
*te  made  of  red  lead  and  aulphnric 
id,  and  in  the  negative  with  a  similar 
ixture  of  litharge,  Theae  platea  are  then 
terwards  cbarged  tor  24  hours,  when  they 
a  formed  reaidy  tor  immediate  use.  The 
oeaas  of  "  forming  "  reduces  the  positii 
ite  to  lead  dio^de,  and  the  negative  .. 
«ly-divided  lead,  the  positive  plates  being 
■dily  diotinguished  from  the  negative  by 
a  former  assumiuK  &  dark  brown  or  choco- 
a  colour,  and  the  latter  a  pale  slate.  These 
ites  are  placed  in  a  gloss  cell  containing  a 
Intioo  of  water  and  aulphurio  acid  in  the 
ipcKtion  of  ten  to  one,  and  when  charged 

Mnding  a  current  through  them  for  a 
itain  Dumber  of  hours  will  retain  and  give 
t  u  daaired  a  oerwsponding  current, 
mgli  for  a  scimewhat  shorter  period. 
Em  form  lA  aooamalatoi  or  storage  battery 
•taxtmavely  need  ia  that  of  the  E.F.S. 
ugMCf,  whioi  represents  the  Faure  cell 
in  mort  modern  and  efficient  form.  A 
m  of  thia  call  complete  in  ite  glass  oon- 
OL  LiTirm'a.  1488. 


number  of  lamps  there  are  on.  For  instance, 
,take  the  11-puite  size;  its  capacity  is  '12*i 
amperes,  and  presuming  our  lamps  take 
'  one  ampere  apiece,  we  could  run  22  for  ten 
hours,  or  ten  lamps  tor  22  hours,  or  any  like 
combination,  ho  leng  as  the  discharging  cur- 
rent does  not  exceed  22  amperes.  Thia  column 
is  of  course  based  on  the  assumption  that  the 
cells  are  fully  charged  before  any  current  is 
taken  from  them. 

Before  ordering  our  cells  from  the  makers 
we  must  first  decide  what  number  and  size 
we  shall  require.  The  number  of  cells  re- 
quired will  be  determined  wholly  by  the 
E  XCP.  of  our  lamps.  If  it  is  50  volts  we 
shall  need  26  cells,  and  if  100  volts,  52,  that 
is  reckonieg  2  volts  per  cell,  and  an  extra 
cell  in  a  50-volt  and  two  in  a  lOO-volt  circuit 
for  regulation,  aa  will  ahortly  be  explained. 
The  size  of  cell  required  can  be  found  from 
the  capacity  column,  as  explained  above, 
finding  out  first  the  maximum  number  of 
lamps  required  alight  at  the  aame  time,  and 
then  for  how  long.  When  ordering  the  cells, 
iftheL  type  is  beingusedasis  recommended, 
glass  oella  should  be  apeoified  (unless  for  use 


gently,  When  all  unpacked,  see  that  each 
section  ia  in  good  order,  and  blow  between 
the  plates  with  a  pair  oC  bellows  to  remove 
all  duat,  &c. 

Having  properly  cleared  all  the  sections, 
we  can  now  proceed  to  erect  the  cells  in  their 
place.  To  do  this,  we  must  first  procure  a 
sack  of  clean  sawdust,  and  also  get  ready 
the  special  oil  and  insulators  aupplitd  by  the 
maken  for  insulating  the  cells.  The  insu* 
latora  insure  the  insulation  of  tho  battery 
being  maintained  at  a  high  pitch,  and  the 
sawdust  ia  requiied  tor  filling  the  wood  trays 
in  which  the  glass  culls  are  placoi,  so  that 
they  seat  properly  in  the  trays,  and  the 
weight  of  the  lead  sections  is  evenly  distri- 
buted. Three  insulators  are  required  for 
each  cell,  two  at  one  end  and  one  at  the 
other.  First,  wipe  the  glass  iiiaulators, 
place  in  two  or  three  drops  of  the  hpeoial  oil, 
and  stand  them  on  the  snelves,  Then  half- 
fill  each  wood  tray  with  sawdust,  seat  the 
glass  cell  inside,  and  when  properly  bedded, 
lift  the  tray  and  cell  on  to  the  inauUtors, 
noting  that  t.ha  insulators  are  eveuly  diatn- 
buted,  and  that  Jin.  space  ia  l«tt.W^«!Q- 
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\  oonneeted  op  exactly  as  shown  in  Fig. 
K,  ths  hMT7  dotted  lines  beine  main  oable, 
sable  of  oarryinfc  the  whole  of  the  cuneat, 
a  the  fine  line  V.W.  ia  a  No.  18  wire  run 
r  t]i0  Toltmeter.  A  double  polo  cut-out 
ut  be  interposed  at  the  plaoea  ahowu. 
le  fftUe  from  the  porative  terminal  of  the 
•BMmo  rnna  thronga  the  cut-out  to  the  posi- 
1%  polfl  of  aocumuIatoM,  and  then  on  to  the 
npa  throngh  Ihe  other  out-out,  while  that 
mthe  nentiTe  paeeee  through  the  other 
m  of  the  ^namo  cut-out  to  tne  left-hand 
rmisal  of  amineter,  tiirongh  the  ammeter 
••  ^Mging  "  main  awitoh,  and  from  there 
"cba^htg"  aide  A  of  re^Uator  and  nega- 
nB-pdbtrf  aeenmoUton.  It  will  be  noticed 
tt  dw  oomapcntding  blocks  of  "dia- 
■rgLDg  "  aide  B  of  leKolator  are  connected 
fhoMot  A,aiidftoabliB  run  from  each  two 
Mdtt  to  one  oell  of  aooumulators*  Thug, 
Ou  ooatMt  leren  of  the  tegnlator  are 


moved  upwards  so  more  and  more  cella  are 
cut  out  of  the  oircuit.  The  cable  for  the  B 
aide  of  renilator  runs  to  "discharging" 
main  switch,  and  thence  through  the  out- 
out  to  lamps.  It  will  be  seen  that  the  top 
contacts  of  both  A  and  B  aides  of  the  re- 
gulator are  connected  together,  but  not  oon- 
neeted to  the  Bccumulatora. 

The  Bwitohboard  is  operated  as  follows : 
First,  to  charge  the  accumulators,  close  the 
the  "oharging"  main  switch,  open  "dis- 
charging "  one,  and  move  the  lerer  A  of 
regulator  on  to  the  bottom  contact.  Second, 
to  run  the  lamps  from  the  accumulators, 
dose  "discharging"  main  switch,  open 
"oharging"  one,  and  then  (watching  the 
Toltmotor)  move  the  lever  B  of  regulator 
from  block  to  block  till  the  right  E.U.F.  ia 
obtained.  Third,  to  oharge  accumulators 
and  ran  a  few  lamps  at  the  same  time, 
close  both  "  charging  "  and  "  discharging  " 


main  switches,  move  lerer  A  of  regulator  to 
bottom,  falook  and  lererB  to  the  top  but  one, 
or  ijie  one  below  that,  as  the  cose  may  re- 

3uire.  Fourth,  to  run  the  lamps  direct  from 
ynamo,  close  both  "(Jiarging"  and"dis- 
charging"  main  switches,  and  move  tho 
levers    A  and  B   of    regulator   to  the  top 

The  connecting-up  being  finished,  we  can 
now  proceed  to  fiO  the  cells  with  the  acid  and 
charge  them  up.  As  the  acid  must  not 
be  put  in  until  a  few  minutes  before  com- 
mencing to  charge,  we  must  first  get  ready, 
and  o^-up  the  dynamo  for  a  long  run,  as  the 
first  charge  of  a  now  set  of  accumulators 
should  be  continued  till  the  liquid  in  the 
cells  turns  milky  or  bubbles  up  vigoronsly, 
which  will  require  a  20-hoQrB'  continuous 
run,  or  two  runs  of  about  12  hours  duration 
each.  The  dynamo  for  charging  must  be 
shunt  -  wound,  and,  ol  bq.<^  s»&S ,  ■»»  ^» 
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the  reporti  from  the  offioials  of  railroadB,  some  , 
of  the  largest  firms  of  bailders  have  issued ! 
"  reports  "  of  trials,  and  as  these  have  invari-  ' 
ably  been  favoarabletothecomponnd,  theoon- 
▼ention  of  the  Railway    Master  Mechanics' ' 
Association  was  looked  forward  to  with  maoh 
interest,  as  it  was  known  that  a  committee 
of    the    Association    would    report   on    the 
aabjeot.    That  report  leaves  the  question  prao- 
tioally  as  it  was,  for  it  commences  with : — 
"  Your  committee  wish  to  offer  a  word  of  cau- 
tion here  regarding  locomotive  teats  in  general. 
Those  who  expect  to  find  that  any  eet  of  teste, 
however  complete,  will  give  a  complete  history 
of  the  machine  under  all  of  the  oomplicated 
conditions  found  in  service,  will  be  greatly  dis- 
appointed.   No  scheme  which  would  furnish 
such  results  has  been  advanced  by  authorities." 
The  result  of  the  deliberatione  of  the  committee, 
whose  report  was  very  voluminous,  and  involved 
much  labour,  is  to  leave  locomotive   super- 
intendents to  follow   their  own  inclinations. 
The  repreeentative  of  one  of  the  largest  works 
said  that  their  trials  showed  a  saving  by  com- 
pounding  of   17  to  45  per  cent.,  which,  he 
thought,   proved  that   something  more  than 
higher  steam  pressures  influence  the  results. 
Th«  representative  of  another  large  works  said 
they  did  not  take  the  responsibility  of  recom- 
mending the  compound ;  they  made  both  types, 
■ad  customers  would  please  themselves.    One 

rker   said   he    had   not   experienced   any 
>rmal  oscillation  on  a  two-cylinder  com- 
pound when  going  down  an  incline  at  30  to  40 
miles  an  hour,  and  a  test  he  had  made  showed 
A  saving  of  30  to  35  per  cent.,  and  evaporation 
6)  as  against  5^ —a  not'ceable  point,  as  the 
aoonomy  in  evaporation  is  about  equal  to  the 
total  saving.    A  master  mechanic  said  he  had 
obliterated  undue  side  oscillation  by  increasing 
clearance,  and  that  ho  had  found  a  saving  in 
wster  sometimsB  equal  to  that  of  the  coal. 
Another  poinred  out  the  discrepancies  in  tho 
ootnmittee's  report  (diFcrepancies  admitted  by 
thim),  and  showed  that  the  attempt  to  get  an 
iccurate  test,   even  with   a  train  in  regular 
•ervice,  is  not  very  satisfactory.  The  committee 
thfmselves  think  that  the  test  must  be  applied 
*     under  exactly  the  same  conditions  for  at  least 
•  month  before  any  trustworthy  data  can   De 
obtained.     That;  time  m  considered  snfiicient  to 
give  a  fair  average  as  to  the  service  conditions 
of  the  train  load  ;  but  in  other  respects  tbe 
ttigine,  Grew,  coal,  water,  iSco.,  mu^t  always  be 
the  same.    The  tests    reported  by  individual 
milter  mechanics   showed  a  saving   ranging 
fnm  5  to  35  x>er  cent.,  and  it  was  generally 
Hteed   that    for   a    saving    of    5    per   cent. 
<mly  it  was    not    worth  while  compounding. 
The  report    and    the   discussion    will  be   of 
mnoh  value  when  printed  and  circulated,  but 
the  oonclusion  is  obvious    that  to  arrive  at 
met  results  in  ordinary  locomotive  practice 
ii  a  matter  of  extreme  difficulty,  and  that  the 
qoflition  oannot  be  settled  until  the  expiration 
ot  a  long  term  of  regular  running  under  similar 
oonditions. 


The  Mammalia  of  this  Pleistocene,  Glacial,  or 
Ice  age  are  not  identical  with  those  of  to-day. 
Many  of  their  forms  we  shall  Eee  later  are  now 
extinct. 

This  division  of  Lyell^s,  although  it  has  had 
to  be  modified  to  some  extent,  is  still  used. 
Another  division,  the  Oligocene,  has  had  to  be 
introduced  between  the  Eocene  and  the  Miocene, 
and  it  is  perhaps  best  to  take,  as  we  shall  in  the 
present  chapter,  the  Eocene  and  Oligocene 
together  as  the  the  older  Tertiaries,  and  con- 
sider afterwards  the  Miocsne  and  Pliocene  as 
the  newer  Tertiary,  relegating  the  Pleistocene  or 
Glacial  system  to  the  Post-Tertiary  or  Quater- 
nary group. 

The  derivations  of  the  system  named  above  are 
now  given,  tjutc  (eos),  the  dawn  ;  fuitcv  (melon), 
less  ;  TrXccdi/  (pleon),  more  ;  frXciffroc  (pleistos), 
most ;  KuLuo^  (kainos),  recent.  So  ^at  the 
Eocene  system  has  the  dawn  or  beginning  of 
recent  MoUuscan  forms,  the  Miooene  has  a 
smaller  proportion,  the  Pliocene  a  larger  pro- 
portion, and  the  Pleistocene  the  largest  pro- 
portion of  the  MoUusoan  forms  existing  at  the 
present  times. 

B.  What.— (1.)  Strueiure, — All  the  geological 
Ftrata  thus  far  considered  are  found  distributed 
over  wide  areas,  are  of  considerable  thickness, 
and  are,  speaking  generally,  uniform  in  struc- 
ture throughout.  But  the  geological  strata 
now  to  be  considered  are  local  in  their  distribu- 
tion, are  of  comparatively  much  less  thick- 
ness, and  instead  of  being  uniform,  present 
much  intrinsic  variety  of  structure.  As  to  the 
position  of  the  Eocene  and  Oligocene  strata,  the 
former,  at  all  events,  are  not  only  underlaid  un- 
conformably  by  the  chalk,  but  are  surrounded 
by  the  chalk.  As  a  matter  of  fact  the  Eocene 
Htrata  are  chiefly  developed  in  two  well-marked 
basins  in  the  south  of  England  and  the  north  of 
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Ohapter  XXXII.— The  Eocene  and  the 
OUffOcene  Systems. 

Ap|BBIVATION.— The    primary,  or   Paire- 
U    oioio,  and  the  secondary,  or  Mesozoio 
fDologioal  sjstems,  have  now  been  considered, 
we  pass  to  the  consideration  of  the  Tertiary 
or  Klainosoio  systems.    The  latter  name  is,  as 
was  pointed  out  earlier,  founded  upon  the  fact 
tikafc  the  fossils  met  with  in  the  rooks  of  these 
^tems  are  those  of  plants  and  animals  of  a 
zcoent  type.    KatvoQ  (kainos),  recent ;  s«>i7  (zoe), 
lift.     Sir  Charles  Lyell  some  time  back  pto- 
pond  to  classify  the  strata  of  tbe  Tertiary 
looks  aoootding  to  the  number  of  shell  fossils 
Ibafe  thej  contain  identical  with  the  shelli  of 
existing  Mollmoa.    He,  therefore,  divided  the 
llsrtiftry   rooks  into  four  systems.    First,  the 
Booono,  whose  zooks  contain  from  3}  to  5  per 
oent.  of  the  MoUnsoan  shells  met  with  in  exist- 
ing animals.    Second,  the  Miocene,  in  whose 
loda  the  pewentage  of  existing  shells  is  some 
17.    TUra,  the  Pliocene,  in  which  the  percent- 
age laagos  f lom  36  to  95.    Fourth,  the  Pleisto- 
OOBO,  in  wUeh  tbe  p»roentage  of  present  day 
MolliiMHi  shoUf  is  100— I.e.,  the  Mollusoa  of 
tlie  Plelitoatiio  poriod  are  the  same  as  to-day. 


and  clays  and  sands  again  ;  the  whole  system 
of  tho  Eocene  closing  in  with  another  set  of 
clays  and  smds.  These  Eocene  deposits  are  in 
the  main  marine. 

Turning  now  to  the  Ohgocene,  we  find  a 
series  of  rocks,  largely  fresh-water  in  their 
origin,  hut  in  some  oases  marine  ;  hence  the 
name  fia^o-marine  applied  to  them.  Fluvius, 
a  river.  They  are  clays,  marls,  sands,  lime- 
stones, and  in  the  north-east  of  Ireland  and 
Hebrides  of  Scotland  they  are  volcanic  in  their 
nature. 

(2)  Composition, — Here,  as  uinal,  we  give  a 

table : — 

TABLE  XXV. 

Eocene  and  Ouooceke  Systescs. 

Thickness. 
Systems.       Formations.  _    Groups.  Feet. 


r  Oligocene 


(Upper or  Hempstead 200 
Middle  or  Bembridge 316 
Lower  or  Headon   200 

,TT«,v^     (Barton  and  Upper 
fUpper..|     Bt«hot....:fr.  360 

?  Braokleiham, 


wEocene 


•M 


Middle..  L^^^^^S^  300 
j  iSoumemoutD,  pare 
\    of  Lower  Bsgahot  260 
^Fart  of  LowerBag- 

shot 200 

London  day 260 

Oldhaven ' 

Woolwich    and 

Reading 

ThanetS&nds  .. 


^Lower..^ 


140 


«-.l'    iTt\f\ 
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France,  and  the  rims  and  sides  of  those  basins 
are  Cretaceous  rocks.  The  Eocene  rocks 
within  are  thrown  into  synolines  and  anti- 
clines, and  in  some  places  are  nearly  vertical. 
In  the  west  of  Europe,  therefore,  there  is  a  very 
clear  line  of  demarcation  between  the  upper 
Cretaceous  rocks  and  the  Eocene.  In  the 
south-east  of  Europe  and  in  the  Alps  there  is, 
however,  no  such  line  of  demarcation. 

As  a  rule,  the  rocks  of  the  older  Tertiary 
systems  are  loose  and  incoherent,  although  the 
limestone,  of  whioh  we  shall  have  to  speak 
presently,  the  nummulitio  limestone,  is  firm  and 
coherent.  Taking  the  successive  strata  from 
below  upwards,  we  meet,  as  was  hinted  above, 
with  a  very  groat  variety.  Thus  the  lowest 
are  light-coloured  clays  and  sands,  with  a 
layer  of  flints  covered  with  green  iron  silicate 
resting  immediately  on  the  chalk.  Then  come 
clays  and  sands  (the  plastic  clay)  themselves 
of  a  very  variable  nature.  Amongst  these 
clays  and  sands  occur  sandstone  blocks,  some- 
times of  great  size,  known,  from  their  resem- 
blance at  a  distance  to  sheep,  by  the  name  of 
grey  wethers.  The  Druidical  stones  of  Stone- 
henge  are  the  grey  wethers  of  the  Eocene  strata. 
Next  comes  the  well-known  dark-blue  clay, 
brown  on  the  surlace,  on  which  London  is 
built.  The  brown  surface-colour  is  due  to  the 
presence  of  iron  oxide,  and  through  this  clay 
are  distributed  septaria  of  clay  limestone.  The 
name  septaria  is  due  to  the  fact  that  internally 
these  limestone  masses  are  irregularly  divided 
by  certain  septa  or  partitions.  This  struoture 
is  probably  due  to  the  internal  and  older 
portions  of  the  mass  having  contracted  more 
I  than  the  external  and  younger  orust.  To  the 
I  clay,  in  point  of  time,  follows  yellow  sand ; 
'  then  fresh- water  sands  and  olays ;  then  maris 


Studying  this  table  from  below  upwards,  we 
see  first  that  the  Eocene  system  is  divided  into 
three  formations — Lower,  Middle,  and  Upper. 
Of  these,  the  Lower,  in  its  fully-developed, 
typical  form— which,  as  usual,  can  only  be 
obtained  by  piecing  together  the  strata  met 
with  in  dififerent  regions — presents,  lowermost, 
the  Thanet  Fands,  corresponding  with  the  light- 
coloured  clays  and  sands,  with  the  fiint  la^er 
described  above ;  the  Woolwich  and  Reading 
group,  or  plastic  clay  ;  the  Oldhaven  group,  oi 
flint,  shingle,  and  sand  (Oldhaven  Gap  is  on 
the  Kentish  coast,  a  little  west  of  Reculvers). 
Still  belonging  to  the  Lower  Eocene  we  have 
the  London  clay,  and  part  (the  lower  part)  of 
the  sands  of  Bagshot  Heath,  whioh  stands 
403  ft.  above  the  sea,  in  the  counties  of  Sur;ey 
and  Berkshire.  The  Middle  Eocene  formation 
is  made  up  of  much  of  the  rest  of  the  Big- 
shot  sands  (the  yellow  sands  of  the  preceding 
paragraphs),  the  Bournemouth  fresh> water 
sands  and  clays  (v.D^,  and  the  Bracklesham 
marls,  clays,  and  sands,  seen  at  Bracklesham, 
three  miles  west  of  Selsey  Bill,  in  Sussex. 
Lastly,  the  Upper  Eocene  presents  only  the 
final  olays  and  sands  known  as  the  Barton  sands, 
occurring  at  Barton,  five  miles  north-east  of 
Southampton,  and  the  upper  Bagshot  sands. 

In  like  manner  the  Oligocene  system  ha 
three  formations — Lower,  Middle,  and  Upper 
Their  synonyms  are  derived  from  the  places  in 
the  South  of  England  where  they  especially 
occur.  Thus,  the  Lower  Oligocene  is  spoken  of 
as  the  Headon  formation — Headon  is  the  north 
end  of  Alum  Bay  in  the  Isle  of  Wight.  The 
Middle  formation  is  also  called  the  Bembridge — 
Bembridge  is  two  and  a  half  miles  north-esst  of 
Brading  on  the  east  coast  of  the  Isle  of  Wight. 
The  Upper  Oligocene  is  know  as  the  Hemp- 
stead ;  Hempstead  is  between  Yarmouth  and 
Oo  wes 

C.  Where.  (I.)  Europe,  (a)  The  British 
Isles,  (i.)  England.  The  Eooene  System^it 
will  be  noticed  that  I  am  purposely  taking  the 
Eocene  and  Oligocene  always  together  because 
of  their  close  alliance — the  Eocene,  I  say, 
presents  two  well-marked  basins  in  EngUud, 
the  Hampshire  and  the  London  basin,  that  wd:o 
probably,  once  on  a  time,  joined  together.  To  i 
Gbmpshire  basin  has  for  its  southern  boundary 
the  chalk  downs,  near  Newport  in  the  Isle  of 
Wight ;  for  its  northern  a  curved  line  drawn 
from  Dorchester  to  Salisbury  and  Beachy  Head. 
The  London  basin  runs,  from  west  to  east, 
from  Marlborough  to  the  mouth  of  the  Thames, 
and  from  south  to  north,  from  the  south  side 
of  the  Thames  until  the  Eocene  strata  are  lost 
under  tbe  Glacial  rocks  of  Suffolk  and  Norfolk. 

A  note  or  two  upon  the  distribution  of  each 
of  the  main  divisions  of  the  Eooene  System. 
The  Thanet  sands  are  very  local  in  their  dis- 
tribution. They  reach  only  from  Ashstead, 
two  miles  south-west  of  Epsom  in  Surrey,  to 
the  ooast  of  the  Isle  of  Thanet  in  the  east.  The 
WooiwiiA  and  Beading  group  Q<Mns%  ^^^^s^- 
wioh^  a.t  BMASii%^  %a^  Vsv  *&r.  ^sfi^^  ^V^V&^ 
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The  OldbsTCD  beds  onjj  in  Barrer  tad  Keat, 
THu  London  claj  oocnra  in  WsBt  Htmp^ire, 
Mftppewt  At  Nevbnr;,  after  a  brsak,  and  is,  of 
oooiu,  espeoiaL'y  developed  in  the  City  of 
LimdOEi  itMlf,  The  Bagetiot  unda  oocnr  hl«o 
at  AUenhot,  and  on  the  top  of  Uiunpatead  and 
Hlghgkta  HillB.  The  other  Eooene  b^a  are 
loral.  Ab  to  the  Ollgocene  rooks,  they  only 
•coot  In  DeTonsbire  (at  Bovey  Traoey,  eleven 


(3)  Africa.  In  this  oontinent,  alio  aa  in 
^ia,  only  this  epeoial  limeatone  tepteHenta  the 
alder  Tertiary  rocka.  It  oocara  in  Horoaoo, 
in  Algeria  (cBpeoially  at  Oran),  and  ia  Egypt. 

(4)  Ameiioa.  (a.)  North  America.  Upon  the 
vest  ODBit  ranfiea  of  California  and  Oregon, 
Ln  the  Booky  Uonntaina,  in  Nebraska — here 
Hpeolally  the  OUgooene  rocks ;  from  the 
month  of  the  Ohio  river,  all  down  the  upper 
valley  of  the  Miasiaaippi,  in  Alabama,  along 
the  eaatein  part  of  the  ooait  of  the  Qnlf  of 
Uezioo,  and  ao  roond  the  aonth-eaat  corner  of 
[forth  America,  along  the  Atlantio  ooaat  of 
that  oontinent  u  far  aa  New  Jersey,  with  a 
special  development  at  Biohmond  in  Virginia, 

(5)  Anatnluia.  The  lystema  are  not  repre- 
lented  In  Anatralia,  bnt  they  are  represented  in 
New  Zealand,  where,  aa  in  more  eastern  Borope, 


i  great  olaaaeB,  Slonoootyledonea  and  Die 
;  donea,  and  both  diTisions  of  the  latta 
I  Qymnosperms  and  Angiosperma,  are 
j  largely  repieaented.  Of  the  lower  olasa ' 
cotyledoneB  there  are  mnltitndinona  it 
of  palm -stems,  leaves,  nuta.  In  Pig 
[Babal,  one  of  the  oommontat  palm  for 
represented.  The  ecrew-pinea  are  also  in 
force.    In  Fig.  294  the  frait  at  one  of 
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milea  ionth-weat  of  Exeter,  where  they  are  in 
the  form  of  lignite),  in  the  Isle  of  Wight  and 
Hampshire,  at  the  plaoe*  already  meationnd. 

fU.)  Walea.  Probably  not  represented  in 
Valea. 

(ill.)  Sootland.  The  only  rooha  of  either  of 
tlieae  ayitema  met  with  in  fiootland  are  the 
TClouiia  Oligocene  looka  of  the  lalesof  Molt 
and  Skye.  ,  ,^ 

(It.)  The  only  rockg  met  with  ot  theee 
Bfatems  in  Ireland  are  the  voloanio  Oligooeiie 
looks  of  Antrim  genaially,  and  the  Qiaat's 
Canaeway  partioalarly. 

4.  The  Oontinent.  The  Eocene  rooks  are 
found  on  the  shoiea  ot  the  Hediterranean,  in 
the  Paris  basin  (aee  Fig.  2(»0),  notobly  at 
Montmartre  (sea  Fig.  290),  in  Belginm  at  Mons, 
Ypres,  and  Landen,  at  Bilin  in  Bohemia.  The 
Ilmeetonea  oalled  nnmmnlitio  above,  and  to  be 
man  fnllj  deacribed  below,  form  on  immense 
laiiM  appearing  in  the  Pyrenees,  the  Alps,  the 
Carpathians,  the  Caacaans,  and,  to  ba  traced 
kter  on  Into  and  throngh  Asia. 

The  OligDoene  rocks  of  Euinpe  appear,  most 
to  the  eonth,  in  Anvergne,  again  seven  miles 
west  of  Maastricht,  and  tea  milee  eoath  of 
Antwerp  on  the  Scheldt;  in  the  Apennines  of 
Liguria  and  the  Snperga  Hill  near  Turin.  In 
Switierland  the  Oligooane  oconr  first  between 
Teroy  and  Lansanne,  again  in  the  Itigi,  and  in 
Hoiuit  Speer,  near  Wesea^at  the  west  comer  ot 
lake  Wallenstadt.  As  tat  aa  Gecmany  is  oon- 
oamed,  they  ooonr  in  Alsace,  on  both  sides  of 
the  Bhise  from  Bonn  to  Holland,  eipeoially 
between  Mannheim  and  Mainain  Wnrtemborg, 
to  the  aonth-west,  the  north,  and  the  east  of 
Frankfort  on  the  Main,  from  the  Thnringer- 
watd  in  Saxony  to  Halle  and  also  eeven  miles 
Irom  Berlin,  Still  more  to  the  west  they  oconr 
at  Agram  in  Croatia ;  they  make  np  the  Vienna 
basin,  and  also  appear  inLnwer  Silesia.    In  the 


the  Grotaceona  rooks  paas  without  any  clear  line 
of  demarcation  into  the  Eocene, 

D.  Pal^outolooy.  (1.)  C«wa;.— With  the 
Eooene  rooks  we  pass,  ae  h^  already  been  ex- 
plained, into  the  Cainozoic  forma  ot  life.  Only 
a  few  of  the  low  Meaozoia  forms  pertist  on 
into  these  newer  ayst«ma.  And  even  these  are 
only  pereisUnt  aa  far  oa  their  genera  are  eon- 
cemed.  It  is  donbtfnl  if  a  single  ipceiei  of  the 
Ueaozoio  type  is  represented  aa  speoies  in  the 
CainOEOto  looka.  On  the  other  hand,  we  now 
meet  for  the  first  timo  with  the  life  forms  ot 
to-day,  at  all  events,  as  far  aa  the  Invertebratn, 
and  especially  as  far  bb  the  test  groap  Mollnsca 
are  oonoamtd.  The  present  day  vertebrate 
forms  do  not,  however,  oconr  until  we  reach 
rooka  more  recent  than  those  at  present  nnder 
ooneidetntion.    Lyelt'a  method  of  gronping  the 


commonest  forms.  NipaJiteo,  allied  1 
present  Kipa  of  Australia,  is  shown, 
there  are  fan-poltna,  oil-palmB,  Agaves,  a 
the  modem  Sarsapaiilla  and  Banyan  tm 
the  eedge-like  Ithiiooanlon,  Fig.  SSa- 
stem.  Of  the  Gymuoaperms,  only  tht 
Conifern  is  represented^by  allies  of  tt 
and  jnnlper,  and  by  Seqaoia  (see  lost  ohi 
Fig.  296,  As  to  the  Angiosperms,  tb^ 
is  legion.  There  are  species  of  tho  oide 
teaoeEG,  already  mentioned,  ot  willow,' 
elm,  oak  (Fig.  297),  cheatnnt,  beach,  ha« 


(Fig.  299),  all  of  which  belong  to  the  d 
of  the  Angiosperma  known  aa  Inoon 
baoanae  thair  flowers  contain  no  petals, 
higher  anb-olassee  ot  this  diviaion,  < 
species  of  coCFee,  ens tard- apple,  gonrd, 
almond,  magnolia,  plane,  maple,  al 
Eaoalyptns  so  well  known  on  the  Mi 
tanean  coast.  The  three  groat  orders,  Ci 
taoes  (cucumber  order),  Malvaotso  (i 
order),  LegnminoiiO  (pea  and  bean  oidt 
all  very  lai^y  represented  in  these 
Speaking  gen  emlly,  whilst  theplasta  mei 


fetEs^. 


'^^0m 
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far  north,  that  is  in  the  Faroe  Islands,  Iceland. 
and  Greenland,  we  find  tbe  same  voloiniF 
Oligocene  rooka  already. met  with  la  Aatrim 
'  and  in  Skye. 

(2)  The  nnmmulitic  iimeetono  mns  on  from 
the  Cauc^na  throutrh  Asia  Minor,  Persia,  and 
Beloochislan  to  Cnteh  in  India,  appears  in  the 
SnliemanUonntaine  between  Soinde  andC.ibul, 
In  the  Salt  mountains  of  India,  on  the  south 
flank  of  the  Himalayas,  and  in  Thibet,  Bnrmah, 
Ankm,  China,  and  Japan. 


Calnoztic  rocks  has  "been  explained  above,  and 
here  It  is  only  neoQaaary,  under  the  general 
bead,  te  point  out  that  eaoh  ot  the  five  great 
divisiona  ending  in  "  oene  "  is  muked  off  from 
its  fellows  by  certain  special  fossil  remains,  and 
that  the  reptilian  giaata  of  the  latter  Mesozoio 
times  give  place  to  gigantic  Mammalia,  moat 
of  which  were  killed  cat  by  the  Great  loe'agc, 
the  Glacial  or  Pleisteoene  time. 

(2)  Palaoiulani/, — In  the  Eocene  and  Oligo- 
cene rocks  there  ia  a  very  large  and  very 
diveisiScd  Bora.  Begianing-  with  the  Orypto- 
gnms  as  nsaal,  tbn  Diiitomaccni  (see  previous 
chapter)  are  again  repesented  by  vast  masses  of 
their  siLioions  frnntuleB.  The  BO.oalIed,  and 
badly-oilled,  intoaorial  earth  met  with,  amongst 
other  places,  at  Oran  in  Algiers,  and  the 
Tripoli  of  Bilin  in  Bohemia,  are  of  Diato- 
maoeous  origin.  Fucoids  ore  also  met  with,  and 
so  are  the  nucules  (little  nuts),  or  fmite  of  the 
Cryptogam  known  aa  Chara,  Fig.  291.  Chars 
exists  at  the  present  time,  growinfr  in  ourfreah 
waters.  The  ferns  present  us  in  these  tyi terns 
with  the  oommon  forms,  Aspleninm  and  Las- 
ti»a.  Fig.  293. 

Toniag  to  th«  PhMsogasu,  both  the  two 


above  all  oi 


particular  speoiea  Aiund  here  a 

And  the  treen  and  fiowers  in  the  earlier 

ot  the  older  Tertiary  formations  were  Anr 

in  their  type,  whilst  those  of  the  late 

American, 


AN   AIR-FKOFELLED    TOP. 

ALTHOUGH  the  top  has  b»eD  modiEed4i 
different  ways  ss  to  form,  matsi 
methods  of  ipiDDiag,  the  ooe  shown  in  t 
eraving  appears  to  have  novel  featnrea 
distinguish  it  from  any  of  its  pradacaBi 
ooniiits  of  a  cardboard  disc,  haAig  a  •• 
oblique  spot*  aymmetrically  arranged ;  titi 
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UiB  riftht-tiuid  lids  of  tlis  head  four  projeotiinu 
nuraEpondiiig  to  ths  font  r&diol  iloti  in  which  the 
tooli  US  plftced.  Tbroiuh  each  of  thsM  iiioJm- 
tioiii  thare  ia  tapped  a  set-aoiew,  which,  when  the 
tool  ii  in  porition  foe  cQtting,  reats  opon  a  iteel  bar, 
which  is  lutcDed  to  the  blook,  and  thai  effectoallf 

traveati  the  tool  Irom  moTiug,  evcm  under  the 
MTieit  cuts.  Ej  adjnsting  mj  ons  of  these  set- 
■ocswi,  the  corregpondlns  tool  ii  raised  or  lowered, 
and  thus  there  i<  sn  iadependent  vaitlaal  adjnit- 
ment  for  each  tool,  and  each  tool  as  it  comes  round 
isretaraed  to  eiBctly  the  ume  poiitlOD  to  which 
it  has  besD  pieviousl;  adJDitad.  The  st«el  bar, 
upon  which  the  set- screws  rest,  is  hinged  to  the 
block  in  such  a  way  that  it  i>  ButomaUcaUv  swung 
out  of  the  way  when  the  haid  is  revolved,  to 
bring  a  new  tool  into  position,  or  it  may  be 
pushed  out  of  the  wa^  iij  pressing  upon  the 
plunger,  the  head  of  which  ib  seen  inlront  of  the 
block. 

Ptovitlon  i*  made  for  removing  the  head  from 
the  Uoek  very  readily,  where  it  is  dsaiied  to 
grind  any  tool  without  dlstothing  iti  adjustment, 
■>  in  the  case  of  a  thread  or  forming  tool.  The 
change  ttom  one  tool  to  another  is  made  van 
quickly,  and,  at  OOnrge,  tools  can  be  rtmovea, 
replaced,  or  changed  in  the  hntd  u  readily  Mlutbe 
ordinary  tool-post. 

The  manufactnier  of  the  device,  ill.  I.  P. 
Bichards,  of  Frovidance,  K.I.,  oeea  ■hort  idecei  of 
steel  for  tools,  which  are  milled  into  shape  tor  . 
cutting  at  either  end,  these,  when  worn  out,  being 
scrapped.  The  head  takes  steel  lin.  bj  any  thick* 
□ess  desired. 


T'T^., 
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.  one  of  the 

_  .  .  . _    .    thepaiallelo- 

I  oardboard  being  thus  detached  beina 
<  at  light^anglee  to  the  plane  of-  tha  caroj 
bliqoe  wings  or  vanes.  In  the  centre  of 
,  iwe  oommon  pin  ia  eeonred  by  means  ot 
sz,  the  head  of  the  pin  being  aUowed  to 
x>nt  tin-  to  form  the  pivot  of  the  top. 
ion  spool  ia  used  aa  a  mouthpiece  tot 
a  top_  whirling.  The  spool  is  hsid  to  tha 
Le  pointed  end  ot  the  pin  is  inserted  loosely 
'e  of  the  spool,  and  the  diac  is  held  ap  by 
;  pressure  ot  the  finger  on  tha  pivot.  As 
le  disc  ia  blown  upon,  the  finger  maybe 
from  the  pivot,  when  the  diac  will  be 
r^iidly  by  tha  impiagement  ol  the  Uaat  of 
Tanee,  at  thesametiinethelataral  streams 
ing  between  the  spool  and  the  diac  create 
vacnnm  between  tha  diao  and  ipool, 
ipharic  presBura  exerted  on  the  under  side 
I  sustains  it,  so  that  the  top  resUy  revolves 
.  with  veiT  UtUa  frictJon. 
I  as  ths  blowing  ceases  the  top  drops,  but 
to  revolve  on  its  pivot.  It  is  perhaps 
to  say  that,  to  secure  good  reaolts,  the 
1  which  the  top  apica  after  it  drops  shootd 
I  of  glass,  a  glazed  plats,  or  some  other 
•oth  snriace  anited  to  thia  purpose.  Pig.  I 
I  method  of  apinning.  Fig.  2  the  top  Wter 
led.  Fig.  3  is  a  plan  view,  and  Fig.  4  is  a 
si  section  ot  a  metal  top  haviug  a  wooden 
tha  form  shown. 


A  FKW  SHOP  HOIES.' 


]  often  happeni  that,  after  we  have  a  tap 
c  forged  out  and  annealed,  wa  find  upon 
K  to  cut  it  that  it  la  aa  hard  as  though  it 
bean  annealed,  or,  at  least,  aa  it  seems. 
whet*  the  4eel  has  been  well  annealed, 
fairly  welt—i.e.^  euilj,  it  will  often 
mattera  to  have  it  annealed  the  second 
e  cannot  always  spare  the  time  for  this, 
U  par  it  we  have  the  time,  for  it  softens 
MnBderabty,  and  makes  (he  job  ot  catting 
1  all  the  more  enjoyable.  Ttie  idea  was 
kdied  to  me  by  an  old  blaokamith,  and 
I  have  tha  time  I  find  it  quite  a  help,  aa 
a  saving  of  toula.  After  having  it  forged 
lied,  centre  it,  turn  it  up  rough,  and  then 
uMMed  the  second  time,  after  which  ream 
»nties  to  be  sure  they  am  true,  and  finish 
lank,  than  proceed  to  cut  tha  thread  as 

rbo  have  never  tried  this  will,  I  am  sure, 

MS  hard,  and 

nnuy  softness. 
01  n«n  (tha  shop  nuuugers  in  this  osse] 
n  that  a  narrow  belt  is  an  abooiiaation  in 
Ma?    Here  is  an  emery  wheel  that  does 


re-lacing  very  often.  Oenerslly  speaking. 
It  can  hardly  be  too  wide,  within  resson,  of 

and  the  wide  belt  will  be  found  to  give  the 
mlta  ever;  time.    Hie  ld«M  of  economy  that 

diaplsyed  in  so  niauj  nssra  in  oonnaotion 
elts  give  one  a  poor  impresajon  of  the  ability 

fahop  managen;  it  must  be  front  lack  ot 
on  the  subject.  The  cost  of  a  new  belt 
needed  ia  far  len  than  the  time  ol  tbe 
mt  when  engaged  in  patching  the  old  one. 
Tin  un  tuk  to  use  a  blowpipe  of  tbe 
B  for  any  length  of  time,  aa 
I  much  breath  as  it  nec««aitatt8 
[eningnDlesa  the  Innga  be  exceedingly  strong, 
have  muoh  ot  it  to  do,  lig  a  Utcle  tan,  or 
pipe  from  the  air-oumpressor  pipes  it  you 
ne  around  the  place,  and  then  make  life 
ble  in  thia  respect.  Bat  if  you  have  neither 
sat  hand,  you  can  do  very  good  work  with  a 
aabstitute.  01  oonraa  yon  have  a  Bunaen 
tor  tempering  small  work  or  for  limilaT 
Bs.  Just  attach  this  t?  the  end  ol  your  hose, 
u  can  awing  ths  flame  wbaievat  yon  choose, 
mijiulate  it  just  aa  you  do  the  blowpipe.  It 
t  give  i^uite  as  hot  a  flams,  perbapa,  aa  when 
1  "forced  draught,"  bat  It  will  be  anoasb 
inary  porpossa,  and  will  be  a  great  relief  for 
athiog  apparatus.    Try  it,  and  see. 


I    the    internal    i 


eof  tha 

do  away  aa  far  aa  jpraotioabU 
ths  unnecenaiy  labonr  attached  to  gravity 
batteries. 

It  will  be  notioad  that  the  copper  plate  supported 
by  the  lower  croas-pieoes  aorrounda  the  paronscnp 
ia  the  upper  part  ol  the  jar,  and  ia  thus  brought  in 
close  proximity  to  the  zino.  This  aonatroetioii 
reduces  the  internal 


[CEABDS'S   SOIAST   TOOL- 
EOLSEB. 


rotary  tool-holder  ahown  in  tha  illnstration 

.  denaned  to  take  the  place  ol  Ihe  ordinary    ...  ...        .... 

St  for  work  requiring  the  use  ol  a  number  of  li^  t*""  ^•■^  ordinary  xmo  sulphate  JolnUon  m 
the  porons  cup,  while  with  a  solntion  of  aolphuna 
add  the  internal  resistance  I*  but  -G  of  a^  ohm.  It 
hM  been  found  that  the  addition  of  a  sealed  cover 
not  only  entirely  prevents  climbing  sails,  but  also 
prevents  the  eondensation  of  tha  sine  solution,  and 
the  aoUBsquant  snddsn  incresse  ot  resiBtanee  in  ths 
battery,  and  in  fact  does  away  with  all  attention. 
This  bias  been  demanatrated  by  a  number  ot  teats 
extending  over  tbe  past  year.  Four  cells  ol  this 
batteiv  oontilning  lib.  ot  sulphate  ot  copper  aOd 
21b.  of  sine  were  given  a  careful  teat  extending  over 
eight  montha,  and  with  quite  remarkable  resnlta,  it 
ia  claimed,  and  the  celle  which  have  rccraveaoo 
attention  whatever  are  still  in  good  conditlotl. — 
Jfcf(rifa;rror«(N.Y.) 


VOLES   ABD    HICB. 

ITS  the  current  number  ot  the  Jiiumaf  of  the  Royal 
Agricultural  Society  ot  Eusland  is  an  article  on 
"Vermin  ot  tbe  Farm,"  bj  Mr.  J.  E.  Harting, 
F.L.S.  Tbe  writer  points  out  that  the  ^ort-taited 
voles  (Arrieola  agrrjiin)  and  the  long-tailed  field 
be  engimving  shows  clearly  mouse  {Mm  mjUalieus'),  whioh  ue  the  moat  in- 
B  tools  ars  held  in  the  head,  which  has  a  jmioua  ot  their  reapective  species,  although  not 
or  Item  which  la  fitted  to  the  block,  the  oommonly  diatiuguished  except  bynaturaliata,  differ 
at  the  right  olamplna  the  head  firmly.  Tbe  in  stroetore,  colour,  and  mode  of  lite.  The  vole 
t  ot  Iha  tool  b  poMtlon  da«s  not  depend  haa  a  blunt  rounded  munle,  short  aar«,  «teisA.  , 
ipeatUidai^boiraTV,  aa  there  an  npon   hidden  In  fur,  and  a.  liui-tK.  lii^ 'o^i '^  ^^«'°^ 
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Ikfeiug  grey-brown  HilioTe,  and  lisht  gnj  benuth. 
The  moue  bu  a  pointed  muzzle,  uirga  luid  pro- 
mlnHit  ears,  and  a  long  Diked  tail,  while  in  ooIodz 
It  I*  of  a  rMtdiih-tnown  aboTS  and  nhite  banBath. 
The  daotition  of  the  tiro  aaimils  also  differa.  The 
fleld-inoiuo  tak«t  np  iti  habitation  chiefly  in 
nidaaa,  nnn«r)'>gTOQndi,  hadgarowa,  and  field*, 
bnt  to  loilie  extant  in  stat^,  while  the  vale  dwelli 
Id  fleldi  and  paituraa.  Both  forma  bmrow  in  the 
land,  and  probaUj  both  ara  caosea  of  the  present 
deatrnetiOD  of  paitnrce  in  Scotland;  but  the  vols 
I*  tlie  mora  injorioBa  of  the  two.  The  little  harveat- 
monie  and  the  dolmOUM  are  not »  eitennTel;  mii- 
dilaroiu  M  the  long-tailed  field-mouae  is,  and  all 
three  rarleties  do  some  good  by  devouring  inaecta. 
indeed,  Ui.  HaxtiDg  doubts  whether  the  donnouie 
ehmild  M  iodnded  among  the  vermin  of  the  farm. 
Th«  three  apedeaof  vole  common  in  tbia  country 
Bie  IwrUTorOtU,  bat  the  bank  vole  and  the  water 
TOle  are  not  of  mucb  account  aa  enemiea  of  the 
fanner.  It  ii  the  ahort-laiJed  vole  which  swarma 
pailodicany  in  different  districts,  being  ipecialty 
aaatnotive  to  nutarei.  Onla  have  bean  known  to 
congrente  wnera  the  plague  of  theee  lodeati 
eo^e^  (a  that  it  may  be  concluded  that  theee 
nlnable  Uidi  helped  materially  towaida  the  re- 
uoral  of  the  nniauiee,  and  Mc.  Harting  atrongly 
neommenda  theii  praieTvation,  aa  well  aa  that  of 
Inudiali  and  weasela.  Tenants  aa  wall  as  game- 
keepen  have  been  only  too  ready  to  deatroy  these. 


tbia  k^Dd  patented  (British  patent,  1SS9,  No.  1919) 
consisted,  cot  of  a  rod  at  aU,  but  of  a  fluk  filled 
with  a  Mmposition  of  gold,  silver,  copper,  giiiok- 
silvec,  and  in  add  or  alcohol.  It  is  suspended  from 
3ne  hand  by  a  cord,  and  stewed  by  the  other.  II 
there  is  precirius  metal  in  the  neighbourbood,  it  ia 
stated  that  the  fliak  will  vibrate. 

All  authoritiea  agree  that  the  rod  will  turn  in 
jne  man's  hand  and  not  ia  anotber'a.  It  ia  aaid 
Ibat  a  aympathy  miut  be  established  between  the 
Lolder,  the  rod,  and  the  metal,  and  that  arnaj  xii-.t- 
jons  are  wanting  in  the  necessflry  qiuiilieB,  what- 
ever they  msiF  be.  But  how  can  it  be  that  the 
rod,  even  in  the  right  hnlder'a  baud,  will  not  turo 
liver  UQCOuccalrd  metal  f  Here  you  have  all  t!io 
iNUiditiana,  but  all  aDthoritias  agree  that  the  rod 
will  not  work  over  nnoovered  metal  or  over  an 
open  brook. 

In  Fiance,  in  the  time  of  L^oii  XIV.,  the  rod 


be  quoted.  A  wine  merchant  and  his  wife  were 
murdered.  The  authoritiea,  who  leem  to  have 
had  DO  clue  to  the  murderera,  employed  a  peasant 
to  wield  the  rod.  He  followed  with  the  rod  the 
alleged  track  of  the  lugitivee,  and  finally,  at  the 
priaun  at  Ueaucoire.  pointed  out  aa  one  of  the  mnr- 
dereii  a  hunchback  reoentlv  arreated  for  larceny. 
This  man  confessed  his  guilt,  and  was  broken  on 
thewbeel.  Tbia  dieoovaryoytheaidof  the  divining- 
rod  seemed  indeed  marvelloua  ;  but  later  invaatiga- 
bave  ahownthat  it  was  merely  a  piece  of  clever 


this  wondirlul  tnig  shoald  refer  to  M.  £.  Chnrail. 

De  la   biguette  divinatuire,"    P.iria,   IS-ij;  L. 

Figuier,   "Histoire  du  mervedlez  dans  lea  teicH 

— , .,__,    n    "iriB,  18S0;  R.  W.  RijnnnJi 

Eaper  on  the  tl<*iniuR-rod,  read  before  the  Americas 
aatitute  of  Hioiag  Euaineeia  in  ISS)  ;  and  nfaa 
annk  at  Licking.  Somertet,  to  l«t  tbi 
alleged  power  of  the  difiniog-rod,  by  FrofeoK 
W.  J.  Sollae  tJaumal  of  the  P„>chical  S«etr. 
1881}.  In  the  hbraiy  of  the  Mustuui  ut  Pnetiol 
Orology  there  are  two  curious  old  FreDch  trani: 
'  Jacob,  en  I'art  de  trauvtr  In  trewn, 
M  hmiles,  lei  metaui,  les  mines,  in 

,  _    notroo  cl.m IS  cache H.  par  lunKeJi 

batonfaiircht,"byJ.N.,Ljoin,  IGW;  and  ■'Triiir 


en  tor 


^ced 


THB  DIVIIIHG  B.OL.' 

THE  andent  mine  aorvsyon  strenuoiuly  en- 
dMVonted  to  keep  their  art  a  aeoret.  In  the 
IDddle  Agaa  ther  ware,  in  ooDaaqueoce,  iuper- 
dltloaaly  regarded  anorcerera.  The  divining-rod 
WM  aloiely  Hwdated  with  the  practice  of  their 
lanTawlnii  and  in  many  oaaea  wa<  trruted  mora 
fa^dUf  than  the  moet  Mleotiae  annej. 

Tha  Mttent  to  which  thii  rod  ia  itlll  used  for  the 
daUeUon  of  mineral  depodta,  iprlDga,  or  hidden 
ti  WWII  I II.  i*  much  greatw  than  edneatad  penons 
would  M  likdy  to  snppoaa.  The  mining  journals 
freqiuntly  anoonnoa  that  adepts  with  Oim  inatra- 

'-  -OB  nplotiiw  for  minMal  vaiD*  in  diff.;ieDt 

It  the  world.  The  records  of  the  Patent 
mmarona  forma  of  divining'rod 
have  bean  patented  of  late  yean.  The  J)ailg 
ffrapkie  of  Haroh  11, 1891,  illuitratad  a  divining- 
rod  (opart,  pointing  out,  at  the  reqneat  of  the 
QranUiMn  TJnion  Samtary  Authority,  aoorcea  from 
lAIoh  rappliei  of  water  might  be  obtained.  The 
Daily  Nrwi  of  Uareh  21, 18^2,  oontaina  an  acooant 
of  aiploiratloni  for  water  mide  with  the  divining-rod 
ondei  tha  anipicea  of  the  Nurthamptonsbire  Connty 
Coundl;  ana  the  Globi  of  March  23  oontaina  a 
hsitimnninl  to  the  eSicacy  of  the  divining-rod  from 
the  pan  of  a  doctor  of  divinity.  TlieaB  drcnm- 
■tan<>M.  taken  together  with  tha  faet  that  the 
"  dowiera,"  or  experts  with  the  rod,  atill  find 
munannia  mpportara  in  Cornwall,  in  Qermanr,  and 
In  tha  Weatern  United  Sutea,  certainly  Juitity  me 
fai  ngarding  tbia  anbject  as  one  not  merely  of 
aBtlqaaiiaD  intereat.  Yet  a  consideration  of  the 
Ultory  of  the  divining-rod,  aa  aummaiiiad  by 
CihaVMnl,  Louia  Fignier,  and  Dr.  Boaaiter  Bay- 
nond,  clearly  shows  that  tha  phanomecia  pteaented 
hy  it  mart  be  regarded  as  being  due  to  self-delusion, 
deliberate  deceit,  or  involnntaiy  mendacity. 

Before  referring  to  the  hiitoi;  of  this  Instrument, 
I  ihoiJd  like  to  say  a  few  words  about  Its  form, 
material,  and  uie.  Tnia,  however^  a  a  work  of 
OMt  diiHculty,  iuaamach  as  the  htaratnre  of  the 
WvlnlnR-rod  shows  notliing  mare  clearly  than  the 
Mntn£ctiona  of  its  advocates.  Indeed,  an  old 
Q«aniaD  aatbor,  Theophilns  AIbinas,f  writing  in 
IT04,  quaintly  observes:  "I  ween  that  no  more 
eoofonnded  thing  is  to  be  found  in  the  world  than 
tbil  divining-rod  bosiness;  for  what  is  right  and 
fltto  one  Is  wrong  and  unfit  to  many  othen,  so  "   ' 


walw  raaoality  likes  beat  to  fish." 

Tha  wott  oommon  divining-rod  haa  always  been 
A  bnadt  of  bazel,  in  the  shape  of  a  letter  T.  Tais 
la  held  in  the  two  hands,  each  graaping  the  ei- 
tnmi^  of  a  prong,  with  the  flngen  moaed  not  too 
Uahtly  and  the  palma  upward*.  When  carried  ia 
^a  manner  by  the  adept,  tha  rod  is  aaid  to  dip 
above  mineral  deposits,  apringa,  or  teeanire. 
niongh  the  Y-shaped  rod  u  the  most  oommoD, 
othn  shapes  and  material*  have  been  advocated  -* 


detnctive  work. 

inety  years  later,  in  Paris,  Bartbolemy  Bleton 
'   "       great  sensation  as  a  water  diviner.     " 


ii  laid  to  have  followed,  in  the  presence  of  crowds 
of  spectators,  s  snbterraDean  aqueduct  in  the 
Lniembonrg  Gardtins  tor  1,500  yuda  without  a 
mistake,  ana  the  engineer  of  the  works  is  reported 
to  have  said  that  if  the  plana  in  hia  posBMaion  had 
been  lost,  Bleton's  footsteps  would  have  constituted 
a  complete  aurvey  to  replaoe  them.  Later  trial*, 
however,  did  net  give  anch  remaAable  reault*. 
Bleton  would  often  pass  over  mnning  water,  when 
blindfoldj  without  noticing  it,  and  when  taken 
several  times  over  the  same  course,  be  would  not 

'  it  oat  accurately  each  time  the  ipot*  which  he 
previously  marked. 

I.  uruing  (o  the  nse  of  the  divining-rod  In  tracing 
mineral  veins,  we  find  that  Dc.  Ptyoe,  the  early 
authority  on  Coruieh  mining,  was  a  firm  believer  in 
the  To^,  and  he  devotee  several  pages  of  hit  book 
f"  Mineralojtia  Cornubieniis,"  London,  1778)  to 
instructiona  in  ite  use.  An  earher  writer  on  mining 
matters,  William  Eoosou  ("  The  Miner's  Dio- 
tionary,"  Wreiham.  ^747),  is  more  sceptical,  and 
he  notes  that  "the  Dignified  author  of  this  Inven- 
tion wa*  a  German,  and  that  at  last  he  was  de- 
servedly hang'd  for  the  Cheat."  Agricola,  the 
author  of  the  first  systematic  treatise  on  mining 
("Du  re  Metallica."  Buel,  1.556],  cantians  miners 
against  the  ose  of  the  rod.  The  miner,  be  says, 
as  a  good  a^d  sober  man,  should  not  use  the  en- 
chanted rod,  because  he  knows  by  observation  the 
indications  of  nature,  and  to  him,  therefore,  the 

An  interesting  old  German  mining  token  ia 
known  to  Damismitiata,  iu  which  Cupid  ■-  ~ — 
seutedasa  "dowser"  in  a  nunsr's  hala 
miner's  leather,  with  his  quiver  by  his  a..  .^ 
ceeding  in  the  oithodoi  mauner  with  the  divining- 
rod.  Above  is  written,  "Rjthe  weiao  gliiiklich 
an."  On  the  otiverse  Cupid  is  sitting  before  an 
auvil  engaged  in  ooiniDg.  the  insoription  being 
"Dus  ii£  aus  beii'miintzen  kan."  The  date  of  thu 
silver  token  ia  1719. 

Id  the  early  worki  on  mine  anrveying,  the 
divioing-rod  is  treated  jnit  as  an  ordinary  anrveying 
instrument.  Thus,  August  Beyer,  who  published  a 
treatise  on  mind  surveying  at  Schneeberg,  in  17jO, 
devotes  two  chapters  to  the  use  of  the  rod,  even 
describing  its  application  to  the  solution  of  sur- 
veying probltini.  For  example,  if  it  was  required 
to  sink  a  perpendicular  shaft  to  iut«raect  the  end 
of  a  level  where  a  miaer  wa*  working,  a  piece  of 
the  miner's  leather  apron  was  cut  off  and  placed 
In  the  diviDiDg-rod  aipart'*  hand,  and  where  the 
rod  dipped  would  be  the  oorcect  place  for  sinking 

It  is  curious  that  we  hear  so  litUe  of  the 
divining-rod  a*  we  dj  in  the  religion  and  folk- 
lore of  antiquity.  Even  Fiiny,  who  never  omitted 
to  mention  a  superstition  that  came  in  his  way, 
aeama  never  to  have  heard  of  the  divining -rod. 
The  theory  that  the  divioing-rod  was  originally 
"made  in  Oerm  Jiy  "  would  tbereture  appear  to  be 


a  repre- 
id  a  fong 


er,  enauea  " f  auiomysienam,  ouer       ti..  ■o.^.ji^-D ,^^ a 


jjr.  numLamiyDiuuu,  in  nis    nuinarlj  paper  On 

the  divining-rod,  forcibly  anm*  up  the  matter 
thua:— "Id  itself  it  la  nothing.  It*  alajnit  to 
virtues  derived  from  the  Deity,  from  Satan,  froin 
affinities  and  tympathlea,  from  oorpuacular  effiuvia, 
.  from  electric  currents,  from  paative  poturbatorv 
'    qualities  of  oi^ano-electric  force,  are  hopelasaly  e( 


arvellons  talei  forfoola,  and  amuse. 


IhoM  who  wiih  to  itndr  what  1*  known  about 


B  de  letl 


A  DASH  TO  THE  POLE. 

By  HeaBKBT  D.  Winn. 
CHAPTER  XI.— Jaoz  HlBUl's  . 

IT  wa*  the  thirty  -  third  day  aince  th*  two 
eiploran  had  departed  to  the  unknown  nortL 
To  aay  that  to  the  party  left  I^Mnl  the  disabled  sb- 
ship  these  were  tbirty-tnree  anxioas  day*  ia  to  an 
very  Uttle  abont  It. 

Where  were  the  Sergeant  and  the  tutor?  Had 
they  achieved  their  end  ?  What  waa  their  JUa  i 
How  near  honu  were  they  nowt'  That  wad 
'  home"  was  naad  with  stint.  It  stuck  ia  fts 
throats  of  tha  azploiers.  Aa  the  daya  pan«ni1  itfa 
weeks  the  awful  suapicioD  grew  npon  than  tkat 
thia  air-*hlp,  it  it  nfosed  to  move,  wauld  pnlajblj 
be  tbeir  inviolable  tomb.  They  begfLU  to  aoanoaaa 
provision*.  This  dedrion  of  the  Proteiaar,  who  had 
takcm  charge  in  the  abaeoee  of  the  Sergeant,  «■* 
made  upon  the  twentieth  day,  and  brought  dvwa 
the  honae  with  sloom. 

had  the  inventor  been  doing  m  ths 
maaDWhilel'  Altmuating  between  wild  bof*  m1 
tHuating  with  de^ur.  Three  tune*  had  tha  M- 
oate  and  poDderons  machinery  been  taken  apatt  lid 
refitted.  Jack  and  Boyal  were  true  to  tM 
promise.  Now  tbey  began  to  undentand  the  m**!!- 
ing  of  their  commander's  inttructiOD*.  To  ha  UDtd 
_i^e  froDt  of  battle  ia  not  so  hard  a  fate  t*  lo  ba 
picked  oH  by  stray  bullets  while  waltingin  ^lar 
the  order  for  advaDoe.  It  required  all  the  coniin 
and  inventions  of  the  boys  to  keep  up  the  invntcra 
Gonrage  and  their  own.  "  I  don't  aee  whs*  wj 
'comer 'Iota  are  comingin,"  Jack  Hardy  would  mg- 
^aA,  airily,  "aDdhow  am  I  going  to  survey  fcvQM 
lummer  hotel  ?  "  But  jokes  ana  conundruais  gaie 
>ut  in  time.    By  the  twentieth  day  no  man  tJt 

.dd  fellow,"  urged  BoyalStanisfa 

the  fiftieth  time,  "  I'll  bet  there's  a  dead  wtas 
imewhere,  or  soma  blamed  scmw  looee.  Let  kr 
3  again  !  "  For  the  hundredth  time  the  inwln 
lamined  his  machinery.  It  was  of  no  UM.  Ibi 
Auropole"  sullenly  refused  to  badge.  Herbaft 
fans    disobeyed,     Tha    great    storage    twttery,  ■ 

-'-vention,   seemed  nnable  to  gives* 

shy  machinery.  The  "Airopolt'' 
coquelta  ;  it  sulked.  Its  disease  was  aH 
breaking  of  an  artery  or  the  failure  of  tta 
heart,  nor  even  hysteria.  Her  organism  w*sp» 
feet  -.  her  nerves  true  to  their  ceotrea :  her  hats 
.ble  to  revolve.  It  was  an  authentic  oase  of  hyps- 
bondria,  of  nervous  unwillinEness  to  move. 

"3he    mu)t    come  round  all   right,"    urged  lis 

inventor  pitooasly.    "Every  part  is  perfect.   Iks 

iwer  ia  plenty.    She'll  wake  up  and  be  hsoril 


power  la  plen._, .    —  .... 

again,"    Then  he  went  to  the  lever,  * .._ 

acting  threugh  it,  wa*  dlaregirded.     This  luM 
"-'-ty  daya.    Then  Jack  Hardy  began  to  think. 

For^- eight  hours  more  and  they  an  dsi 
back,"  he  caTculated.  "  Boyal  ia  beginning  to  blis 
the  aulki.  There  an  no  white  bears  to  be  ihot 
I'm  in  prime  order.  'Tisn't  so  bad  aa  it  was  Ni 
summer  on  the  plain*.  Til  bet  a  cent  the  FiotMsoi 
haa  paased  some  little  fool  thing  by.  I'UhavsUr 
for  them,"  he  mused,  thinking  ol  the  iMeaeb 
might  be  called  upon  to  undertake.  "  Riyal  wnU 
have  to  stay  behind  to  guard  the  Frotetaor." 

"I  gnus  I'll  make  a  dabin  the  engias-rooaisBi 
spy  around  (renerally." 

So  Jack  H*rdy  crowded  into  tha  engine-iMi^ 
squeezed  the  pretesting  inventor  to  one  aide,  aaj 
dabbled  with  nuts  and  attachments  and  wires  sal 
screwa  aa  if  he  knew  all  about  it. 

"If  I  don't  itiike  twelve,"  he  aniwered,  "st 
least  I  can't  make  her  more  contrary  than  *ha  ii." 

The  Profeaeor  gnuahled,  but  repaired  the  damig* 
with  sarcastic  preoUon  afler  eveir  visit. 

The  thfrty-third  day  airived.  Hen  in  the  Ardk 
region  conut  time  from  the  day  at  a  departuta  <a  a 
diaaster.  Fif^  tlmaa  during  Uie  day  baton  Boval 
and  Juik  had  climbed  to  the  top  of  aa  devatta 
at  a  distance  of  a  few  hundred  teat,  and  paaal 
with  a  tdeeoope  towards  the  maUgn  ZTcith.  Ua 
they  would  come  back  to  the  Invealor  with  wi 
faoea  ud  In  rilmui*. 

On  tlM  Oii^-thlid  day  tlta  mil!  mm  1)MM 
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CHAPTER  xn.— WlWTO  TaxiauBi. 
:  siw  a.  ahftdow  tail !  "  iti^t«d  Bof  ftl  for  the 
twsDtietb  tim».  "I'll  iMt  a  millfoD  doUin  I  nw 
KihadowfaJl!''  BoykI  iru  lo  grMtl;  exdted.  So 
treie  Uiej  tM.  Tgoomit  ot  tbeir  i*liBi«a1>ontB, 
OTentnuned  by  tha  taddBii  rccoran  ot  the  "  Ailro- 
pole,"  narroai  beyond  meuiir«  becauM  of  theit 
mluiDR  comTBdea— ttaej  Iiudly  dared  to  ipeak  to 
-  A  othor, 

A  ihndov  full!  What  houkdis  '  Hair  can  a 
ihadoTfall  in  ttu'i  fonaksD  coontry  F"  Jack  wu 
Tight,  tboasb  ilightly  diuj^eable  in  the  exprendoD 
*  the  truth.  A  ahadow  might  cbaoge  ita  poaition 
the  right  01  to  the  left  at  the  Pole,  bat  aoddeiilr 


ThrowlDg  the  Cudi. 


enUe,  and  ao  did  the  tampe 


of  the  thiee  I 


tampen 

athe"AeropolB."    Jack  Hardy  had  faUed  to 
et  the  bulky  machinery,  and  hia  atata  ot  mind 


f  sable.  "  You  are  a 
ere,  and  be  downed 
-ma  own  machinery  !  "'  he  oned.  "  I'm  tired 
>n; — and  aa  for  ^oh,''  taming  towardi  Bojal 
pqiBng  a  ^petnl  id  that  gentleman'!  nufiriaed 
"thaVl  the  thbd  time  jou'fb  tamed  op  a 
nmniiig.  I  never  oonla  truat  a  man  who 
•d  op  a  Jade  that  way." 
lilt  men,  Inanltad  to  the  quiek,  tamed  npon 
eadi  In  hie  own  way.  The  Froiaaaor,  too  thin 
worn  to  flght,  folded  hia  armi  and  adTanoed 
ilj  Ubou  HwdT.  He  meant  to  wither  him  with 
ik.  Bat  BoTBl,  who  had  taken  boxlnff  leaeona 
■  teobnologiaal  daye,  aqaared  np  to  hli  friend, 
lod  and  grew  pale,  and  then  flatly  nid  ; 

^  Hardy,  bereft  of  hia  eenMi,  aa   thev  all 

Stheli  Hdlbla  eltoation,  ataitad  np  with  the 
oardi  in  hii  hand  and  faced  hia  oompaoiona. 
who  have  been  impiiaoned  for  weeka  in  the 
I  narrow  place  have  learned  to  loathe  the  com- 
»■  they  once  loved.  They  deteat  ererytblng — 
thamtelre*.  Tbia  ia  next  to  the  laat  ataga  of 
teifble  dieeaae— ennui.  It  ii  but  a  etep  to 
hr  or  nioide.  It  ie  a  diatinot  folm  ofinaani^. 
A  gtared  at  the  two.  He  had  already  forgot- 
hattMwr- " ""'     "-  —  -' — ' 


irledtlM  pack  of  oarda  itroight  at  the  face 
DVentoT.    Profeaeor  Wilder  natnrally  ducked. 
eaidi  hurtled  on.  They  acatteted  and  aeparatsd 

•  door  of  tha  engine-room.  Like  leavea  they 
Bed  about.  They  atmok  here  and  there,  oover- 
FJtal  parti  of  the  itraoge  mudiinery. 

it,  atm  at  they  atruck  their  oointanded  mtrk, 
I  WM  a  low,  whizzing  eound.  It  increased  in 
ne.  The  itabbom  etactijcal  engine,  ailent  for 
onth  and  a  week,  wai  awakened.  Kined  at 
)  tniktiown  apot  by  a  cbanoe  card,  it  had  started 
1  Its  lethargy.  Tbe  iife-bload  waa  onoa  more 
d  Doatrlla.  Tha  princess  of  all  eleotrical 
Uuay  was  vitaliaed— and  by  a  two-spot  I 
Of/a  was  blotted  out  in  asfaniiahmant.     Delight 

•  ttie  foemen  brothers  agaia.  With  a  bound 
Profeaor  opened  the  current  wider.  The  bori 
il,  hfting  wheels,  long  kept  so  carefully  froi 
01  now,  rerolTad  swiftly.  The  "  Aviropole  ' 
Bad.  It  racked  and  creaked.  The  three  men 
ited  rimnltaneooily. 


ApIiA! 

s£iie 
Mtata  Ie... 

Witt  itBUly  piida  the  air-ship  loie  and  looked 
B  tte  plaee  of  hec  imprlsounent  with  disdain. 
kaProfaMor  watdtMhei  power  and  her  moti 
I  atnta  pain  ol  the  heart.    It  wee  the  reactioo 
ij,    Birt,  aa  for  Jack  Har^,  he  danced  about 

a  nan  mm  nad,  aad  ended  by  embiadng 
al  ahoot  ue  naok  nnlil  ha  waa  weU-nigh  in  the 
ategn*  nl  enffooation. 

t  aa  atentlon  ol  five  hundred  feet  the  ship 
»d  ahead. 
Bat  whan. 
To  tta  Pole,  jon  donkey !"  yellod  Jack  Hardy. 

eatthat  waa  pardoned  him. 

ttnw  the  neat  ship  foraed  ahead. 

[a  It  aafa  la  atop  again  F  "  aaked  Royal. 

Why  t "  atMWoed  FrotesBor  Wilder. 

To  taka  them  In." 

fVe  won't   ha«a  to.    I   can  bold  her  within 

ity  leat  of  Hie  gronnd.    Tney  can  akip 

Bnt  wppoaa  tbty    oau't !  "    interjected  Jack 

It.    Ba  ««■  wwninlnff 

■  wWiaat*lMDop>- 

nw'n  wan  teat  aDOtl^.    Ton  can  see  them 

^0^4*'  yated  BoyJ.    "  What's  the  use    ~ 


hare,  a  piy  tbwe,  »  sliake,  i 


But  J.-ick  Hiidy  snberiT  replied  : 

"  Perhaps  not.'^    He  did  not  relax  hie  eyea  from 

lepowerf  ol  glass. 

Tha  ice-soape  Is  a  horrible  thing  at  the  extreme 
North.  ItlstheoongeaMdMertof  theworid.  It 
>  what  the  moon  mnet  be— a  nightmare  of  onbvar- 
ible  daaolation,  a  maddening  ■nocataion  of  freezing 
ooDotonies.  The  mo«t  axperienoed  explorer  mar 
ose  hii  bearings  and  himsdf  unoDg  theae  floea  ant. 
chaams  and  caves  of  ice,  of  like  foim  and  hostility. 
It  was  not  an  eaar  thing  for  the  "  Acropole,"  under 
the  guidance  of  uree  astronomical  igniramnsrn  to 
get  to  the  Pole,  or  erea  to  blunder  in  Uie  right  direc- 
tion. Tha  Profeaaot  had  a  vague  idra  of  where  he 
ought  to  go,  and  Uie  other  two  were  loo  ddlghtod 
at  being  once  mora  afloat  in  tha  air  '~  —-■---  "-■ 
they  wore  doing  the  meet  disaito 

could  for  the  iatereats  of   their  ab ..   

TheiT  orden  and  thwr  oommon  aensa  ahonld  have 
kept  then  at  what  nlgbt  ba  oalled  their  moorings. 
From  thence  th^  shonld  have  sent  a  pat^  otroMoe, 
nr  there  they  ehoold  have  waited  until  the  Sergeant 
had  tucned  np.  How  oonld  they  hope  to  find  two 
men  in  inch  a  vast  area  of  glittenng  loe  F 

The    Profeesor,  radiant   at    the  recovery 


ihadow,  be  eaid  : 

"  Let  her  go  a  little  to  the  left  I     So !  " 

Or,  "Now  hold  her  slow,  bat  keep  h< 
wing!" 

For  two  hours  they  zigiageed  northward. 

"Tiyher  out  that  way  ,^  said  Royal,  pointing 
vfith  hie  flnser  towards  a  ravine  at  the  right,  aeveral 
milaa  aheadT  "Perhaps  that's  easier  going,"  and 
they  etmck  back  that  way. 

llie  steady  machinery  carried  them  on  wlthoi 
apparent  weariness  ;  nervously  the  three  men  looked 
for  the  waifs. 


At  that  moment  the  Sergeant,  mad  with  thirst, 
(lying  with  hunger,  nomb  with   cold,  beaten  by  th 
fates  he  had  evoked,  turned  his  uncoverad,  aightlei 
eTfls  to  heaven,  as  if  learching  tor  the  electric  aii 
ship,  or  perhapa  for  the  spirit  of  hiA  old  companioL. 
Hia  eyes,  by  years  of  exposure  to  the  gWa  of 
northero  ice,  were  naturally  weak,  and  had  bet 
protected   by  oolonred   elaaaes.     In  tha  larch  of 
de»erate  leap  they  had  fallen  into  a  deep  creTuta 
and  had  been   lost.      Sun-blindnew  smote  him  i_ 
three  da^a.     He  oonld  not  ase.     Hs  hardly  dared 
to  feel  his  way.    It  he  could  only  have  died  in  - 
fair  straggle  !    But  to  be  ooaquered  so  tamely  « 
mora  tbon  hia  apirit  could  be&r.     With  nuerri' 
: — i:_.i.  and  with  onparallBled  enduca —  ' 


little  which  be  carried,  att  the  alcohol  as  Da  Long 
did,  and  then  ste  hie  coat.  TOe  matches  bad  been 
eihaosted  long  ago.  The  instnunenta  and  the  tii 
ooae  containing  the  invaluable  records  and  oT«eria. 
tiona  had  bean  acattend  by  the  way.  He  waa  too 
weak  lo  carry  them.  In  the  Arctio  regions  death 
marchea  are  trailed  by  uselees  valuables.  An  oano 
uf  pemmicao,  a  gUl  of  lime-water  are  worth  i 
mountain  of  diamonds.  He  had  reterved  the  HI' 
fated  tntor'e  watch  and  a  paper  on  which  he  hai- 
written  with  a  blind  band  the  hideous  details  of  his 
disoater  in  a  laconic,  heroic  style. 

Now,  once  more,  he  stood  np  in  his  full  height. 
This  exertion  took  the  remnant  ot  his  strength. 
With  a  low  moan  ha  triad  to  open  hia  swollen  Eds, 
with  his  hand,  so  that  perchance  he  might  see.  It 
was  a  vain  attempt.  He  tell  back,  and  as  he 
toaobed  tha  Ice  its  cold  amota  him  to  the  heart. 
With  one  hand  thrown  over  his  head,  aa  it  warding 
oS  this  rebibutive  blow  from  the  outraged  Slran  ot 
the  North,  the  memory  of  past  nueeriee  fled  from 
the  heart  ot  tha  hero,  and  in  their  plaee  aweet  faeea 
and  the  eoond  of  pleasant  inatrumenta  lured  him 


)  fall-1 


,  -- very  n 

things,  it  could  not  do ;  therefore  Royal  had  ob- 
•erved  a  tihenomenoD, 

"Let  her  go,  Proteeaor,  for  the  orank  shadow! 
Aa  well  there  aa  anywhere."    Withall  the  plnok  ot 

Jueationi  of  generatlone  of  eiploren  in  hit  veini, 
aok  Hardy  waadiseonraged.  There  watno  North 
Pole  blood  In  bit  aocaiton.  Thie  vrai  eo  different. 
No  one  of  the  three  oonld  analyse  his  daapondenqT, 
Eaohteltit.  No  one  can  be  UuMd  for  H  at  Oa 
S9th  degree  ot  latitude.  Itbeoom«a  a  dlaeaae.  Bat 
Boyal  kept  hia  eyea  glued  npon  the  dark  spot.  He 
directed  Qie  Proteaor  towards  IL 

"  I  believe  It  is  the  party  I "  h«  thontad  sod- 

denly.    "It  ii  the  party  I "  be  cried  again.    "  Let 

me  down '.     Btop  her  ]    He's  sleeping !    Let  ma 

down : "    Royal  opened  the  door  in  the  floor  with 

wrendi.     Hovering    over   the  Sergeant,    Uw 

Li'ropole"  sradoallydeaiiendedUkeamiuiiteiliig 

gel.    Jack  hardy  was  now  aNowd. 

"BoUy  for  yon,  old  bov!"  He  clapped  Ul 
friend  upon  the  dioulder.  "  They're  saved '  Thank 
Qod,  they're  saved!" 

Boyal  threw  out  the  lope  ladder,  nie  two 
^jung  men  fought  to  go  flnt  in  tbb  friendly 
stmggle.  Royal  ducked.  He  eaoght  the  round  (3 
the  sw^log  ladder.  He  w«*  not  used  to  it.  Ha 
dipped;  he  dang;  his  feet  diot  out;  he  dipped 
B^^.  la  hii  aagsmesa,  when  he  had  uiu* 
floundered  to  lh«  boftom  of  the  rop^  he  kapt  tiaU 
on,  Ha  only  nraiued  his  ankle— luokyldlow—Mt 
the  brave  hoy  found  the  Sergeant. 

Thai  the  ^'Aeropole"  ud  oome  to  earth.  Hw 
two  man  carried  the  eergeant  in  tenderiy,  and  then 
helped  Boyal  in  after  bim.  For  two  houre  they 
sewched  tor  the  tutor,  meanwhile  taking  taah  oara 
as  they  could  ot  thdr  unoonadons  chief. 

In  the  oouiea  of  tbaae  miniatratioui  they  dii- 
coverad  in  the  eargeant's  pocket  a  mumpled  Ut  d 
paper  which  told  the  harrowing  stoty.  Women 
might  have  oried,  hut  these  men,  brought  lace  to 
face  tor  the  first  tune  with  the  inevitable  results  of 
Polar  aipadltions,  bit  their  lips  together  tightly ; 
their  (Aine  qoivered ;  their  buds  trembled  ;  they 
looked  upon  their  proetrate  chief  with  piteous 
tendemeas.    What  could  they  say  F 

"  Well,  said  Jack,  eucdn^y,  "  let's  save  what't 
lett,  anyhow.'' 

The  Sergeant  remained  immovable.  His  e^ 
seemed  to  ne  hermetiaally  closed.  Nut  kuoving 
what  else  to  suggeet,  Royal  proposed  the  word 
thing  he  could— be  called  for  hot  water, 

"There  isn't  any  on.  And  the  cooker  It  ont  I '' 
answered  Jack  Hardy  with  a  troubled  voice. 

He  CUed  tha  lamp  of  the  cooker  and  took  a  twisted 

K'ece  of  paper  to  light  at  the  double  boinca  of  the 
later.  As  he  opened  the  door,  the  lamp  flickered. 
It  was  in  ita  laat  gasp.  Nervously  he  appUsd  tha 
paper,    Hia  trembling  hands  gave  a   jerk.    The 


rough  surtice  swept  over  tha  topofthetwi 
bumfra,  and  extinguished  them  with  a  siokaniiw 
smoke.  Jack  Hardy  looked  up  with  a  hoiTiflsa 
face  and,  and  enooootered  Royal's  eyes  npon  him. 

The  inventor  was  in  the  engine-room  and  did  not 
know  ot  thie  irreparable  catastrophe.  Royal  did 
not  say  a  wordi  bat,  on  encountering  that  look. 
Jack  Hardy  abut  hit  eyea,  tor  the  mght  of  that 
despair  was  more  than  he  oould  endure  or  conld 
ever  to^et.    Iliis  waa  the  wont  moment  ot  his  lite. 

Advantnie  in  the  Polar  regions  connsts  not  m 
much  in  startling  epitodee  of  danger,  as  in  keeping 
away  from  danger  ;  not  In  starvation,  but  in  getting 
enough  to  eat;  not  in  freezing,  but  in  trying  M 
keep  warm ;  not  in  dying,  but  in  living  at  the 
higbest  odds. 

The  Sergeant  knocked  at  the  portioo  of  death,  and 
he,  too,  would  have  entmed  in,  the  last  of  all  that 
ghastly,  emaciated,  unreoogniaaUe  ptoceadon  of 
Arctic  explorere.  But  the  stmggle  to  do  thaon- 
convenlianal  thing  made  him  fight  like  a  Polar  beat 
for  his  ezbtenoe.  He  bad  wiaaed  to  lead  the  fint 
expedition  that  would  not   result   in  a  ssriea  of 


nEBid  reliefs.    That  intention,  : 
£3.  saved  Us  I" 
•'  Profe*«» ! ' 


eded  Royal,  with  a  vc 
He  was  Bupporting  the  stinen 
and  frozn  leader  rai  his  breast  with  oi 


woollen  mitten  of  the  other  chafed  the  man's  taaa. 
It  was  intensely  oold ;  even  in  the  huge  skine  they 
wore,  ther  were  halt-froaen.  "Proteeaor,  IM 
lampaareont:  For Qod's  aake,  strike dvHisaUtn 
aa  quick  as  you  can,  or  ire're  gonsn ! ' ' 

"  She's  going  at  a  hundi«d  and  flltf  noir,"  ob- 
served Jau,  omnHlsg  the  anmninute.  %&-««« 
doing  hli  bdAtA  itaiM»Via'«fctataii.  ««*»■«-», 
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Xlie  viudowi  vera  now  ooKt«d  an  inch  deep  with 
iHNU-fioat.  The  thtae  could  im  uotliing.  At  ft 
ttcmandaug  eleTation,  the  "  Aitiopole  '  kept  its 
coaTM  bj  tha  iiiirit-oompua.  The  Intarior  wufu 
below  zati.  Bat  tliia  taot  wm  proridentikl.  It 
mred  the  Sergeant. 

A  iiziBlt  can  be  frozen  end  thawed  and  itill  live 

Siimded  the  ptoetn  u  Kradoal.    It  u  the  umB 
li  a  frozen  man,  provIdM  the  apaik  of  Ufa  iaitlll 

'■I'll  lend  her  for  all  (he's  worth.  rUpnaiBli  her 
frahat  nerrona  pioatratlon.  She'll  have  to  go  to 
make  up,"  aoewered  the  Profeaaor  Ha  apoke  and 
looked  u  it  be  vonld  have  lOcad  to  iMh  hiaiMMUit 
Bidkinerf  for  her  hntario  trlek.  He  tondied  the 
lararwitn  mtUm  band.  The  whlzlinaof  many 
wheels  took  to  itoeU  a  highw  and  la&ei  pftoh. 
TiMair-Bhip,  ■■  if  ooueioiudl  iMt  paaTfanlt  and 
«f  her  atJIIEj  to  atone,  nng  thiongh  the  tix  like  a 
pnjectfle.  CuelaM  of  the  dangei  of  tbeb  onpn- 
oidMited  ap**^  w'f>  wild  look*  of  trimovh  he  atill 
vati  the  tutchanim  to  Ita  nltlmato  power.  Tha 
wnd-nuge  meacorad  275  milai  an  honi.  At  thii 
nto  tha;  woald  cut  through  a  borrloaoe  m  if  it 
mM  anchored.  At  thii  rata  thsf  wonid  be  in 
OUeaga  In  eleren  homa. 

At  laat  a  drop  or  two  of  bnn^  found  ita  waj 


to  the  Titali  c 


Oie  Saigeaut 


'»  awolieu  lipa 


looked  at  Royal  lifnifleaDtly,  and  tt 
"Ymrra  all  right    You're  lal 


"  Don't  bothar- — «— boat  nu,"  he  faintly  ganmd. 
"Take  him!"  The  haro  wu  dnaming  ol^the 
momaot  when  he  and  hii  party  wen  reaoned  yean 
•go.  It  WM  the  tioie  when  a  poor  fellow  lying  by 
Ma  aide,  with  hla  Uit  bieath,  aiked  the  reeouen 
abont  De  Lang  and  hia  party.  Wheo  told  of  their 
&la,  with  tean  in  hi*  eye*,  forgetful  of  the  faot 
tbat  Ui  own  amii  and  Isga  waca  bozan  oS,  ha 
wU,  "Poor  fellowB,  how   they  moat   haTS   auf- 


ETthey  would  have  become  tha  landmark*  c 

It  wai  the  followiiig  avaning.  The  ann  «a*  joat 
wtting  in  the  wait,  and  bahanng  at  lait  aa  any 
dHent  luminarj  of  hia  magnitude  ihoald.  The 
Insuriona  ^eat- chamber  of  toe  Honourable  Philip 
S.  HutohiDion  waa  occupied.  Tha  room  waa 
darkened.  An  unoonaciDai  man  lay  npon  the  bed. 
Four  men  watched  the  aufferer  uixu)n*ly.  Tha 
plmaoiaDa  nl  beside  the  bed.  The  patlaot  aighed 
and  tried  to  turn.  He  felt  of  tha  dieeta  with  an 
•dlon  different  from  that  fanuliar  cdntching  at  the 
bedolothea  which  (*  regarded  a*  an  ominon*  *ymp- 
tom.  Hia  flngera  aeemed  to  eipreaa  mrpriia  at  tha 
oontaot  with  ths  One  linen. 

Piteonaly  he  triad  to  open  hia  doaed  CTsa. 

"  He'll  pult  through^'  whiaperad  the  jonnger 
doctor  :  but  tiw  elder  made  no  nply. 

"  Wbere  am  I  ?  "  aaked  the  patient  feebly.     Jatik 

"You've  got  tha  room  too  hot,"  aaid  the  leader 
<  wiUi  feeble  authoritr.  "  You'U  catch  the  aoBrvy  ! 
Open  the  dcor  a  trifle  I  "  Still  belienng  himaelt  in 
tli<<_B9Ui  degroa  latitude,  be  fall  aaleep. 


Aftwthe  aeniibla , 

bear  diatreig  without  a  fright,  they  tried  to  divert 
their    gloom  by  plunging  into    an  animatad  dia- 


"  I'm  afraid  I've  let  the  whole  thing  out,"  aaid 
Jftck  Hudy,  apologeticalty, 

"  L*t  It  out !  "  exclaimed  the  millionaire.  "I 
waau't  going  to  l«t  it  out  ontil  Sergeant  Willtwig 
tBooTcrad,  ao  a*  to  writo  the  reault  out  fully.  I 
want  jQur  aublime  achiavement  to  hurat  upon  the 
vorld.    How  could  yon  without  my  panoiauon  ? " 

"  Yau  aea,"  aaid  Jack  Hardy,  aorrowfolly.  "  I 
watad  ap  to  £ea  my  partner  about  two  hours  ago. 
He  hadn't  come  in  yet,  and  whUe  waiting  tor  him  in 
uame  a  Ihrali  raportar,  to  inquire  If  we  bad  made 
any  aHJei.  'Iwant,'  says  he, 'an  eisliuiTe.  It'a 
in  awfully  dull  SBMOD.  I'd  give  a  handred  dollar* 
for  an  eiclusiTe  J '  Tha  word  '  eicloiiva '  was  like 
the  opeuingof  a  throttle -valve.  'I'll  give  yon  ooe,' 
•ay<  I.  '  aokltha  biggeet  oneCbioagohueverhad.'  " 

"  '  What  is  it  1- '  he  aeked,  Booptically, 

"  '  I  have  ju*t  come  back  trom  tha  Nortli  Pole,' 
said  I,  aitting  back  to  enjoy  his  aatoniabment. 

"  '  NurthPole  ! '  he  ejaculated,  edging  away  a*  if 
I  wern  out  of  my  besd. 

"  'Yea,'  I  an*  wared,  haughtily.  '  This  is  honeat. 
'WewentiuProteuorWUdar'a  alomiuinm  alr-ship 
and  got  back  last  night.' 

"'L-iokbera,'  he  said,  'you're  not  joking,  are 
you  r    What's  your  proof  ?  ' 

"  '  Proof  : '  dried  I.  '  Myself,  Protanor  Wilder, 
another  voung  fellow  who  went  with  us.  and  the 
famous  Sergeant  Willtwig.  He  lie*  sickat  Mr. 
Phillip  X,  Hutchinson's  house  on  Like  Avsnae.' 


"My  manner  seemed  to  oonvince  him;  bnt  he 
Mked  anothta-  qnaatlon : 

"  '  Where's  Uie  air-ahip,  if  this  i>  trua  t '  aaid  he, 
warming  up.  '  Til  have  Uie  manager  round  to  sea 
you  all  m  halt  an  hour.' 

"  Then  I  told  him  how  It  happened,  bow  waoame 
down  within  a  mile  of  the  dty  in  a  fog  last  nlabt, 
how  we  stmok  the  water  thinking  it  was  building 
lota,  how  the  skis  on  deck  barely  saved  us.  I  said  : 
'  The  faot  of  it  is  we  had  to  come  down,  and  we 
couldn't  alight  in  the  dty ;  tha  ohimneya  would 
have  killed  every  mother'*  son  ol  us,  so  when  we 
stanok  the  lake  we  weze  ao  wild  to  save  ouisalTaa—. 
for  life  had  yet  a  tort  of  value  on  It  aftm  all  we'd 
tpme  throngli — thai  we  went  like  a  streak  of 
fightaiing,  and  fonot  all  about  the  old  aiT-«hIp. 
When  ■£•  waa  ooufiif!  down,  the  proleaaor  started 


the  lifting  wheels  agoing  t> 


B  her.    He  muit 


sadly. 

"  I  told  him  so,  and  that  a*  aoon  a*  we  got  the 
Sergeant  out,  which  waa  no  small  jab,  and  atepped 
Into  the  skiS  ourwlTM,  the  olddiip,  eaeedot  her 


The  Lsat  of  the  Aeropole. 


burden,  want  up,  and,  swiab  '.  By  Jove,  ahe  waa 
gone,  I  went  on  to  tell  him  the  Frotea*or  aaid  ihe 
bad  power  enough  left  in  her  to  keep  agoing  up  for 

month*  batore  she  atopa." 

That  la  too  bad.  But  I'll  bring  themanaoer 
around,  a*  soon  a*  he  jet*  --   '-  "-  "-' 


the  library. 
11  Tk.-..  „  ^  most  remarkable  story,"  bwan  ii 

„__  of  the  Chieaga  Herald.    •'^If  I  lud  n 

your  word  tor  it  (bowing  to  the  millionaire) 
-'-—'■'  — ^--ily  doubt  its  truth  !  " 

It  had  never  entered  the  heads  of  ai 


doubt  its  truth 

_.  had  never  entei 

of  the  party  that  a  doubt  could  be  out  upoi 


'."jft"; 


fany 
.that 
*tupandous  achievement.    The  Fiotaaaor  and  the 
* —  "■onng  man  made  ■  start  of  remonstrance. 

t  la  a  great  pity  Uiat  the  air  ahip  has  ^one 
u^,  continued  the  Chicago  IltraJd  in  a  senaol 
tone.  "Ifwaoan  have  the  record*  of  the  expedi- 
tion put  in  our  handa,  with  full  observationB,  we'll 
get  it  out  in  the  morning." 

"The  records  are  all  lost,"  aaid  the  inventor 
sadly.  "  Mr.  Ball  is  lying  at  the  Pole  itaeU.  He 
waa  tha  astronomer  of  the  party.  Sergeant  Will- 
twig,  who  planted  the  Amarican  flag  at  (he  Pole, 
ia  upatain,  too  weak  to  move  or  talk.  We  three  can 
swear  to  these  facta." 

The  manager  looked  thoughtful.  "Have  you 
no  other  proofs  but  your  own  '<"  he  asked  attar  a 

"  None,"  said  Boyat  quickly—"  except  oui  Arctic 
clothea— our  words  Ore  sulflciBnt,  I  should  think, 
dr  I  "  fluihing  a*  he  spoke. 

"Yes,  tome.  But  not  to  the  world.  You  aee 
the  puUio  can  be  gulled  by  any  sort  of  a  tslae 
rumour ;  bat  a  gigantic  truth  like  this— unlea*  ooe 
could  prove  it— we  would  be  the  langhiDg-stock  of 
the  United  SUtea." 

The  giaiomercbantand  the  three  eiploren  looked 

"  I  think  we  had  better  wait  until  the  Sergeant 
can  talk,"  said  the  manager  courteously.    ■■"'- 


hold  the  eiolosive  right  of  pablic*tion.    The  •sort 

At  Uiat  Instant  tbe  door  opened  aottly,  and  a  maid 
with  a  frightened  air  stepped  in. 
"Please  air,"  she  stammered,  "  the  Doctor  to^' 

'    say,  sir,  it  the  gentleman  u-  -^'—  "■ 

-   '>— '^  >--"-  be  brougl 

"  Ha  hasn't  '.  "  interpolated  Jack  Hai^. 
"Nothing  but  a  seoond  couslu  and  a  itep  giand- 
father.  He  told  me  so."  A  heavy  stop  npcnOe 
stairs  sounded  aoberly  through  the  house,  and  tht 
elder  doctor  elowly  entarad  the  room.  His  deep- 
lined  faoe  told  the  story. 

"Tha  patient  ha*  expired,"  hi 
died  of  heat-exhaostion.'' 

'  >  How  horrible  \  "  Jick  Sardy  put  up  his  hand 
over  hi*  ayes.    The  inventor  toniea  hia  ace  to  tte 


le  ssid  brieflf.  "H* 


"Sad- 


iduntortunate.  Sad— andunlortnoate," 

red  the   good   millionaire,   taking   out  hii 

^' T  ininno*B  we  miirfat  aa  will  go," 

Iwonid 


rr  lose  myself.  I  bewaa  the  loaa  of  lift,  t 
the  losB  of  glory  to  yonzaetvea  ud  to 
1."  Todotbaexplorerajastiae,  thcTMaitelr 


bandkerohief.    ''I  anppoae  we  might 

said  the  manager  of  the  Jlerald,  slowly. 

advise  von  not  to  lay  anything  about  uui,  rduw 

man.    It  is  too  wonderful  to  ba  believed.    Sudi  > 

canard  might  harm  Chicigo  at  this  critiGal  tima." 

"Yon  an  righ^"  auawend  the  pablifr^irit>d 
merchant.  "  I  recognise  the  oeraaaity.  8a  nd— 
and  so  nntortunate !  Alter  tha  newqaper  ma 
bad  gone  out,  be  turoed  to  his  oompaniOBa,  w1» 
stood  like  atatBa*. 

"IlisaburatingshaiuetohaveourwoTdadooblK 
after  what  wa  have  gone  through,"  exploded  Bojil 
Sterna. 

"H;  dear  boy,"  the  kind  marehant  put  hi*  haad 
gentiy  on  the  young  man's  arm.  "It  is  a  tenibia 
oiaai^mintmeDt  to  all  of  us.  _  I  don't  mind  th* 
peeantaiT  loss 
bewaa  tlie  1 

Chicago."  To .    .      ... 

beard  the  eooMlation  of  their  b«n«vol«nt  pabM. 
Tbafr  haarta  win  in  that  iOent  room  opitea 
when  tbaii  chief  and  bero  lay  bmond  tbe  nad  ol 
their  emargenoy ;  beyond  oau  of  eomraJeahip*  m 
glory.  The  investor  groaned.  Jack  Hardy's  %i 
twitched  ominously.    But  Itoyal  said  aottly : 

"  Never  mind  that  I'd  like  to  go  op— aad- 
take  a  look  at  him— I  "—then  he,  too,  brokadmra. 

"Why  PhiUp,  dear!  "  The  lady  of  tha  bout 
appeared,  haaitating  at  the  door.  She  bowed  ^- 
tantly  at  the  three,  and  cast  a  loving,  inqniting 
look  at  her  hnaband.  She  had  at  that  nuniad 
ooms  into  tbe  bonae  attar  a  week'*  viait.  Ki. 
Hutohineon  had  guarded  the  aeoret  of  the  Ardu 
expedition  from  iSs  wife,  maaning  to  snipriaa  b« 
with  ita  glortoua  fuooeea.  That  gentleman  eul  s 
warning  look  upon  hia  Antia  party,  and  then,  Ih 
the  firattimeinhislife,  evaded  the  truth. 

"  My  dear— there  waa  an  aoddesit— on— at— sa 
asprei*.  My  oorteapondaut  was  brought  in  and  haa 
iustdied  up  stairs.  These  are  hi*  three  friends,  wbo 
have  dropped  in — to — eh — to  tee  how  he  wai.  Ilii 
very  aad.  Ho  will  be  buried  to-monow.  Wethsl] 
not  incommode  you.  I  did  not  ejtpeatyon  homsw 
soon—I— am— ah— delighted  to  welooma  yon." 

"YoD  have  done  juit  right,  Philip.  You  sn 
alwaysrlgbt.  Poor  fellow  ! '"^ said  the  lady,  gantif, 
She  shook  bands  aympatbeticaUy  with  the  eiploiM, 
sod  glided  away. 

Quietly  with  Bometbing  of  awe  for  their  hot'i 
presence  ot  mind,  and  wiu  a  feeline  at  respect  I> 
his  j  ndgment,  the  three  bo  wed  and  left  the  bows. 

After  the  burial  ot  their  commander,  with  i 
~  <shake,they  vowedaueixBaryalan, 


adventure  bat  lM«n  written  just  as 
by  one  ot  tbe  three  su — ' 


Narrow-Kauve  BaUwaya.-Tha  Joumat  oi 
the  Gemtn  Kailroad  Union  nviews  the  prMBl 
poaition  In  Europe  of  narrow-^nge  railway*,  o* 
the  adoption  of  whioh,  it  thmk*,  any  tarw 
conaiderable '"    "'   —" — ''-    '-    --'^' 

r-puge  ha*  r 


ot   railroads    in  oitibel 


begun  to  pay  attention  to  Ilia  narrow  ganis; 
Bavaria  will  have  nothing  to  do  with  it;  inW 
amallar  German  States  it  hot  tared  better,  espedsD; 
in  Hesse.  At  the  dose  of  1890  the  whole  Oamn 
Empire  had  St2  miles  of  narrow-guage  lajboad, 
with  618  miles  of  track  and  362  *tatlona~oa  ttu 
average  little  more  than  a  mile  and  a  half  qatt. 
Ill  Aa*tria,  though  it  early  built  the  nanow-gaop 
milito^  line  in  Boania,  the  narrow  gauge  gaiael 
ground  slowly ;  but  it  reeeivca  more  attention  ocv, 
eepeciilly  in  Styria,  where  a  local  line  will  aooB  ba 
opened.  Austria  —  now  indnding  Hungaryaai 
Bnnia— ha*  about  sixty  mila*  of  nanow-gtafs 
.  raLniad. 
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LETTERS  TO  THE  EDITOR. 

•  ft 

iW§  do  Ml  kotd  ounthea  rupantible/or  (he  opMmu  of 
mtr  eorrupondenU,  Tht  Editor  nspee^uUy  r«qu$$tt  that  all 
townmi«rttom  ihould  be  drown  up  ae  M^g  ae  poesible,} 

Att  ctmmunicaHone  ehould  be  addreaeed  to  the  Bditob  of 
ike MMOVmm.  Kmhavio,  88t,  Stramdt  W.O, 

"  AU  (TWfMf  omI  Poat-Oifioe  Ordere  to  be  made  pmpable  to 
J.  Pammobs  Bdwasm. 

%*  In  order  to  faeOUate  r^erenoe,  Oorreepondente,  tehon 
troMng  Oif  mjf  Umr  previoueip  ineerted,  wUl  oblige  b$ 
wunHoning  the  mtmber  of  Ike  Letter ^  ae  iMJi  ae  the  page  on 
mhidk  U  appeare^ 

**  Z  would  hATe  ererjone  write  wlutt  he  koowi,  and  m 
■Mflh  M  be  knowi.  bat  no  more :  and  that  not  in  thie 
obIj,  hot  in  all  other  enb  jeete :  For  eaob  a  penon  mar 
haTB  ioaie  partjiwilar  knowledge  and  ezpenenoe  of  the 
nature  of  tooh  a  pecsoa  or  each  a  f eimtain.  that  ae  to 
otter  thinge,  knowa  no  more  than  what  ererrbodT  doee, 
a;d7<ft|tokaepaelntter  with  this  little  pittance  of  his, 
will  nndartakato  write  the  whole  body  of  nhrrieks,  a  vioe 
tnm  whenee  great  inoooTenieooei  darire  their  originaL** 


■♦♦♦■ 


SATtTBV  —  aLOBB  OF  XABS  — LOCAL 
OHABA.OTBB  OF  THB  WBATHBB— 
AVOIBVT  BaTPTIAN  OIVILISATION 
— ADXrLTBBATION-KoOLBAN*8  STAB 
SPBOTBOBOOPB  -^  TB8T8  FOB  AN 
61  IHOH  BBFLBOTOB  —  BCOBNTBI- 
OITT  OF  THB  BABTH'S  OBBIT— 
TBBBB8TBIAL  TBKPBBATUBB  IN 
PAST  AaBS— "  THBBB  IS  NO  DBATH  *' 
TO  SBLF  -  DBOBPTION  —  PBOPOB- 
TIONAL  00KPAS8BS-THB  SOUTH- 
BBH  OBOSS  AND  THB  GBBAT  BEAB 
— DISTANOB  AT  WHICH  OLOUDS 
9.000  FBBT  HIQH  WOULD  BE  VI8IBLB 
— VABIATION  IN  SYNODIC  PEBIODS 
— PBBKTTTATIONS— MB.  8.  W.  BUBN- 
HAK  AND  THB  LICK  0BSBBVAT0B7. 

[33788.] — I  TBUSTED  to  a  reed,  indeed,  when  I 
hoped  that  your  oograyer  woald  accurately  repro- 
dace  my  sketch  of  Saturn.  Verily  he  has  (on 
p.  45o)  left  undone  what  he  ought  to  have  done, 
and  has  done  those  things  which  he  ought  not  to 
have  done,  in  what  professes  to  be  a  copy  of  my 
drawing.  I  must,  then,  beg  my  brother  readers,  in 
the  first  place,  to  wash  the  two  ends  of  the  ring  over 
with  rather  weak  Indian  ink,  and  next  to  substitute 
a  similar  narrow  wash  for  the  broken  black  line  to 
the  south  of  the  shadow  of  the  rings ;  thirdly,  a  very 
pale  wash  should  be  carried  over  the  north  pole  of 
the  planet  (the  lower  part),  not  quite  half-way  up 
to  the  shadow  of  the  rioga,  and  witii  its  southern 
ed^  parallel  to  that  shadow.  Finally,  a  similar 
faint  wash  should  cover  the  south  pole  of  the  planet 
and  extend  somewhat  more  than  half-way  to  the 
narrow  southern  belt.  I  should  not  have  sent  the 
original  sketch  at  all  had  I  any  idea  that  its  lead- 
ing features  would  be  either  altered  or  omitted 
altogether  in  such  a  fashion  as  they  have  been. 
K.  To  everyone  who  pro|)oees  to  observe  Mars  during 
hit  approaching  opposition  in  August,  I  would  very 
gtrongiy  reoommeod  the  excellent  little  globe  of 
that  planet,  designed  by  M.  Niesten,  of  the  Belgian 
Bt^al  Observatory,  and  published  in  Brussels  by 
J.  Leb^ue  et  Co.  Whether  it  is  procurable  in  this 
oountry  I  do  not  know,  inasmuch  as  I  am  indebted 
to  a  valued  friend  in  Belgium  for  my  copy ;  but  if  it 
is  not,  it  ought  to  be.  The  slobe  itself  is  4in.  in 
diameter,  and  the  details  are  delineated  on  it  from 
the  maps  of  Green  and  SchiapareiU.  M.  Xiesten 
has  adopted  the  excellent  plan  of  giving  both  the 
English  and  Italian  names  of  the  various  Areo- 
graphical  features ;  a  very  great  advantage  indeed, 
as  the  trouble  of  identifying  Signor  Schiaparelli*s 
by  no  means  too  euphonious  clawical  nomenclature 
with  the  familiar  appdlations  of  the  various  Martial 
details  is  very  considerable.  The  superiority  of 
suoh  means  o{  recognising  the  various  ''seas,'* 
"  bays,"  "  gulfs,"  '^continents,"  "  islands,"  &c  , 
&o..  to  those  afforded  by  a  map  on  Mercator*B 
projection  must  be  at  once  evident,  nothing  being 
more  puzzling  than  the  attempt  to  identify  any 
particular  object  when  near  the  planet's  limb  with 
Its  counterfeit  presentment  on  a  map.  There  is 
nothing  to  prevent  the  observer  from  viewing  the 
telescopic  image  of  the  planet  with  one  eye  uid  with 
the  other  regarding  the  globe  itself  when  placed  at 
a  oonvenient  distance  from  it. 

I  had  a  curious  illnstration  of  the  very  local 
character  of  our  English  climate  on  the  night  of 
July  3rd,  when  I  attempted  to  observe  the  occulta- 
tion  of  Uranus  by  the  moon.  Not  long  before  the 
moon  approachea  the  planet,  tiie  el^  here  douded 
up  with  thick  dark  cumuli  from  the  zenith  to  the 
horizon,  and  yet  a  friend,  whose  observatoxr  is 
situated  just  4  miles  704  vards  in  a  direct  line  nom 
mine,  witnessed  the  ocoultation  beautifully. 

Sorely  the  facts  detafled  by  "  Eos "  (in  letter 
33742)  on  p.  458,  point  to  an  incalculably  greater 
antiqmtv  of  Egyptian  civilisation  than  that  which 
ordlDariry  aoeepted  ohionolo^  reodecs  permissible. 
Wm  anyone  in  hii  MOMt  oontsnd  that  lo  mighty  a 


nation  can  have  arisen,  attained  the  proportions  it 
did.  and  developed  such  extraordinary  mechanical 
and  scientific  knowledge  in  some  600  years  after  a 
universal  delu^  ?  The  discovery  of  Pa!iBolithic 
and  Neolithic  implements,  again,  furnishes  yet  an 
additional  proof  to  the  overwhelming  amount 
already  in  existence,  that  mankind  has  everywhere 
been  developed  from  the  mere  i^wimiJ  or  savage, 
and  that  the  idea  of  his  having  been  created  as  a 
dviUsed  being  must  be  a  myth.  I  have  not  seen 
Mr.  Petrie's  hook,  and  was  ignorant  even  of  its 
existence  until  my  attention  was  called  to  it  by 
**  £os*s  "  letter,  should  I  have  an  opportunity  of 
reading  it,  I  shall,  neoessarily,  be  in  a  better  posi- 
tion to  judg^  as  to  the  nature  and  amount  of 
evidence    which   it   contains;   but,  acoepting  the 

Sreds  given  by  your  correspondent  as  fairly  in- 
icating  its  character,  it  certainly  seems  to  me  to 
r>int  in  the  direction,  and  in  that  <mly,  at  whidi 
have  hinted. 

I  am  not  quite  so  sure  as  "  Nun.  Dor.*'  expresses 
himself  to  be  (in  letter  33758,  p.  461),  that  "  you 
can  sell  a  mixture  of  olive  and  cotton-seed  oil  as  the 
best  Lucca  olive-oil "  with  impunity,  inasmuch  as 
section  27  of  the  38  and  39  Vict.  c.  63  (The  Sale  of 
Food  and  Drugs  Act.  1875)  redtes  that  "Every 
person  who  shall  wilfuUy  give  a  label  with  any 
artide  sold  by  him  which  shall  falsdy  declare  the 
artide  sold  shall  be  guilty  of  an  offence  under  tiiis 
Act"  The  penalty  is  not  to  exceed  £'20.  The  Act 
in  question  woold  not  touch  white  lead,  but  it  is 
odd  to  me  if  an  indictment  for  obtaining  money 
under  false  pretences  (to  say  nothing  of  a  ^yu 
action  for  damages)  would  not  lie  against  a  man 
who  sold  barytes  for  that  substance. 

"  H.  C."  (query  77738,  p.  466)  must  not  expect  to 
see  any  lines  in  the  spectrum  of  the  moon  as  viewed 
with  a  MacClean's  Star  Spectroscope,  which  is  a 
slitleas  one ;  but  in  the  case  of  a  star,  all  he  has  to 
do  is  to  select  a  bright  one,  and  rack  in  the  eye- 
tube  of  his  telescope  until  the  spectroscope  is  well 
within  the  star  focus :  say,  to  the  extent  of  its  own 
entire  length  or  so,  when  the  chief  lines  wUl  become 
visible  enough.  In  this  way  he  will  see  the  hydrogen 
lines  in  the  spectrum  of  Sirius  (a  first-rate  star  to 
find  the  focus  with),  like  black  bars,  the  beautiful 
fluted  spectrum  of  a  Herculis,  and  so  on.  The 
negative  lens  in  this  peculiar  form  of  spectroscope 
neoessitAtes  the  placing  it  nearer  to  the  object- 

glass  of  the  telescope  than  the  solar  focus  ot  the 
itter.    Of  course,  he  will  finish  his  focussing  with 
his  eye  to  the  instrument. 

In  connection  with  letter  33759,  p.  178,  lean  only 
refer  Mr.  Channon  to  the  first  paragraph  above, 
whence,  I  regret  to  say,  he  will  learn  that  the 
engraving  on  p.  455  is  aTOut  as  indifferent  a  repro- 
duction of  m|^  original  sketch  as  can  weU  be 
imagined.  I  saw,  as  I  have  there  intimated,  con- 
siderably more  detail  than  the  engraver  has  copied, 
while  he  has  rendered  everything  in  hard  black  and 
white,  without  the  slightest  attempt  to  indicate  anv 
middle  tints  or  to  show  the  polar  oappings  at  all. 
I  got  an  idea  into  my  head  that  astronomical  draw- 
ings were  reproduced  by  some  kind  of  "  process." 
Had  I  had  the  slightest  notion  that  mine  would 
have  been  so  caricatured,  I  should  not  have  sent  it. 
Assuredly  your  correspondent's  refiector  ought  to 
show  a  good  deal  more  than  appears  in  Uiat  charm- 
ing engraving. 

In  reply  to  the  question  with  which  Mr.  C. 
concludes  letter  3370 L,  on  the  same  page,  I  may 
say  that  the  observation  of  the  occutation  of  a 
planet  can  in  no  legitimate  sense  whatever  be  re- 
garded as  a  test  for  such  an  instrument  as  his.  In 
the  case  of  Uranus,  for  example,  had  the  sky  been 
a  little  darker  it  might  have  been  perfectly  seen  in 
a  pocket  tdescope  costing  five-and-twenty  shillings, 
an  observation  which  equally  applies  to  tne  ocoulta- 
tion of  Neptune.  Apropos  of  the  occultation  of  tiie 
3rd  instant,  it  may  well  have  been  that  the 
Nautical  Almanac  was  slightly  in  error  in  its  pre- 
dicted times.  I  well  recollect  missing  a  former 
occultation  of  the  same  planet  by  trusting  implidtly 
to  the  N.A,  A  word  in  condusion  as  to  what 
really  constitutes  a  "teet"  for  a  tdescope.  This 
may  be  an  object  which  shows  the  power  of  the 
instrument  to  divide  dose  double  stars,  or  one 
which  tries  its  space-penetrating  and  defining  power. 
Let  me  suggest  to  Mr.  Channon  to  see  what  ne  can 
do  with  73  Ophiuchi,  16  Vulpeculto,  t]  CoroiiAR, 
X  Cygnij  44  Cygni,  t  Cygni,  k  Delphini,  ^  Aquilm, 
X  Delphini,  and  ^  Pegam ;  none  of  which,  though,  are 
absolutdy  crucial  tests  for  an  8|in.  telescope,  or 
readi  the  limit  of  its  resolving  and  defining  power. 
But  they  will  do  for  him  to  begin  with. 

If  Mr.  Avers  (letter  33765,  p.  478)  wiU  refer  to 
the  fifth  edition  of  "  Astronomy  Without  Mathe- 
matics," p.  51,  he  will  find  certain  alterations  in 
some  of  his  figures ;  and,  for  aught  I  know,  they 
may  have  been  changed  again  in  more  recent 
editions,  but  the  fifth  is  the  latest  one  I  have. 
However  this  may  be,  I  am  quite  content  to  rely 
upon  Le  Venier,  who  is  oidinarilv  accepted  by 
astronomers  as  one  of  the  very  highest  author^ 
ties,  and,  meanwhile,  may  refer  my  querist  to  ttie 
tables  in  Croll's  "  Climate  and  Time,^  reproduced 
on  p.  468  of  Part  Yin.  of  Proctor's  (stiU  incom- 
plete) "Old  and  New  Astronomy."  Does  Mr. 
Ayen  foiget  that  the  diangei  in  our  tamitrial 


climate  aie  referable  not  aimpfy  to  the  secdar 
change  in  the  eocentridty  of  oar  orbit,  bat  also  to 
the  precession  of  the  eqiunoxei  ?— or,  rather,  to  the 
remit  of  that  preoeaiion.  With  regard  to  hk  ooe- 
cludinjg  sentence,  I  would  merdy  remark  that  I 
shoula  exceedingly  like  him  to  prodaoe  gedogicsl 
evidence  that  his  periods  of  "  long-oontinoedtn^iesl 
temperature  "  were  absolatdy  sequent  and  cqb- 
tinuous,  and  were  not  intercalated  with  othsn  of 
arctic  oold.  I  know,  of  ooane,  that  the  eailis 
geologisto  conodved  tnat  from  the  date  whsn  tks 
earth  was  a  molten  mass  it  had  been  gndnsflj 
cooling  down,  without  break  or  oenation,  to  tts 

f present  time ;  but  modem  research  has  bcooghtto 
ight  a  mass  of  facts  showing  that  this  is  very  fu 
indeed  fh>m  representing  the  aotoal  conditioa  of 
affairs. 

I  have  not  read  Florence  Manyat'a  book  "  Thsn 
is  no  Death  "  (oonoeming  which  '*  O.  J.  L."  write 
letter  33784  on  p.  483).  and  have  noideawhatit 
ii  aboat ;  bat  I  most  take  exception  to  one  difltom 
of  your  esteemed  correspondent,  as  embodyini  s 
fallacy  which  cannot  be  too  often  exposed.  It  ii 
this:  **  Either  the  authoress  has  delibentelypsDiisd 
an  immeoae  number  of  wilfal  falsehoods,  or  dbs  ii 
teathfaL  tmd  wot  really  a  witness  of  the  tcmm 
deteriM."  It  is  in  the  words  wUdi  I  Un 
italicised  that  the  fallacy  to  wbioh  I  refer  larks:  a 
fallacy  to  weU  illustrated  by  Mr.  Blaokbea*! 
friends,  Mr.  Parsons,  in  Mr.  B.'s  letter  i3367(n  ot 
p.  386.  Surely  "O.  J.  L."  wiU  not  pkafos  Mil 
Marryat*s  probity,  truthfulness,  acamen,  or  pow« 
of  observation  above  thoee  of  that  brilliain  sad 
eminent  phvdcist,  Mr.  Wm.  Crookes,  F.B.Sf-eBd 
yet  we  all  know  how  that  gentleman  wrote  la 
elaborato  work  to  prove  the  reality  of  tte 
**  spiritual "  phenomena  obtained  through  tte 
medinmship  ci  BCiss  Florrie  Cook,  and  many  who 
read  these  lines  will  remember  how  <m  Janaaiy  9tt, 
1880,  Sir  Geoige  Sitwdl  (the  newly-dected  M.P. 
for  Scarborough),  and  Herr  von  Buch,  detected  tUi 
same  Florrie  C^k  as  a  rank  impostor:  ridsthblUtm 
newspaper  for  January  I2th  in  that  year,  wten 
those  gentlemen  give  a  detailed  account  of  thsir 
capture  of  Miss  Cook  while  personating  a  "  spirit** 
A  witness  may  be  perfectly  conscientious  and  oo- 
inddenti^  utterly  untrustworty — and  thers  is  ao 
paradox  m  this. 

In  answer  to  "  Yoradi "  Tquery  77750,  p.  ISS), 
we  will  begin  with  the  scale  of  *'  lines  *'  on  hit  pro- 
portional compasses.  If  we  set  the  line  whidi 
crosses  the  slider  to  either  of  the  divisions  2,  3,  4, 
and  so  on,  and  fix  it  there,  the  longer  1^  of  ths 
compasses  will  open  to  douole,  triple,  or  qnadrapls 
the  distance  of  the  shorter  legs.  If  then  weopsa 
the  longer  legs  xmtil  their  pointe  coincide  with  tbs 
ends  of  a  line  on  a  drawing,  the  shorter  legs  wiU 
prick  off  distances  one-hakLf^  one  third,  or  cm 
quarter,  as  mav  be,  of  the  original.  The  diviiioiii 
marked  *^  circles"  on  the  compasses  are  ussd  to 


inscribe  regular  polygons  of  any  number  of 
from  6  to  20  in  a  circle.  In  this  case  we  sst  fts 
mark  on  the  cross  slide  to  the  number  correnondinf 
to  that  of  the  rides  of  the  polygon  we  wish  to  fai* 
scribe,  and  open  the  longer  legs  to  the  length  of  tte 
radius  of  the  circle ;  then  wilTthe  diorter  legs  priek 
off  the  rides  upon  its  circumference.  The  nomten 
against  which  *'  plans  '*  is  engraved  are  the  sqasm 
of  the  ratios  of  the  lengths  of  the  longer  and  shoftK 
legs  of  the  compasses,  so  that  if  we  want  to  rsdoos 
a  drawing  to  one  quarter  of  ite  area  we  sit 
the  line  in  the  slider  against  4;  to  one-flflk 
against  5,  and  so  on.  Of  course,  we  canrerwi 
this  process  by  applying  the  shorter  legs  of  tte 
compasses  to  our  onginal  drawing,  and  thsn  tte 
copy  will  have  four  or  five  times,  &e.,  the  arsa  d 
it.  It  will  be  pretty  evident  that,  if  we  have  aaj 
scale  of  equal  parte,  and  set  the  longer  I^gs  to  tste 
off  any  number  of  them,  the  shorter  legs  will  tste 
off  in  square  root.  The  numbers  on  the  sosh 
marked  "  solids  "  are  the  cubes  of  the  ratios  ol  tte 
lengths  of  the  opporito  arms  of  the  compassN. 
Hence,  suppose  that  we  set  the  line  on  the  ilids 
against  2,  then  the  longer  arms  of  the  oompssNi 
will  give  the  length  of  the  ride  of  a  solid  flnit 
whose  contente  or  capadty  is  doubte  that  of  anmr 
of  which  the  corresponding  ude  is  equal  in  ItnA 
to  the  distance  between  the  shorter  arms.  Prs^j 
ohvioudy,  the  cube  root  of  a  number  may  be  tafcea 
off  any  scale  of  equal  parte  by  setting  the  sHidsrliBS 
to  the  number  on  the  scale  of  solios,  and  opeoing 
the  longer  legs  of  the  compasses  to  take  offtM 
square  of  the  number.  The  shorter  legs  will  thai 
take  off  ite  cube  root  from  the  same  soiue. 

The  passage  quoted  by  *'  Xogo  *'  (in  query  77761) 
on  p.  4S8  only  describes  what  ite  writer  undoabtedlly 
saw.  In  the  latitude  of  Madras  ,13^  4')  the  SoaUm 
Cross  rises  to  a  conrideraUe  hdgtit  above  ths 
horizon,  a  Cruris  having  an  altitude  of  (ronjddy) 
12'  30',  and  v  Crudso^  18^,  when  that  oonsteliattontt 
on  the  meridian.  At  this  time  the  constellation  ol 
Ursa  Major  would  be  rather  more  than  half-waj 
across  the  meridian,  looking  north.  It  must  be 
remembered  that  at  their  tranrit  at  Madras  the 
sters  in  the  hindermost  foot  of  the  great  Bear  an 
only  some  19"  or  20^  from  the  aenith. 

A  not  very  abetrase  oaloalatioii  would  Aow 
«*  A.  E.  B"  (qoenr  77778,  p.  488)  tkoft  a  bank  of 
doads  9,00Qft  Tonioallj  over  London  waild  «•(  bt 
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visible  in  Parii.  The  extreme  limit  of  diftanoe  at 
which  tiiej  would  be  dieoemible  on  the  horizon  in 
129  9  (lay  130)  miles,  whUe  Peris  is  213  miles  from 
London  very  nearly  indeed,  measured  on  a  great 
drole,  or  **  as  the  crow  flies.*' 

If  Mr.  Godden  knew  what  he  was  asking  for  in 
qneiy  77786,  p.  488,  he  would  cease  to  wonder  at 
tba  silence  of  the  textbooks  on  the  subject.  To 
■newer  his  question  accurately  one  would  need  to  be 
■n  Adams,  Hill,  or  Cayley.  I  would  no  more  face 
meh  a  oaloulation  than  I  would  undertake  to  walk 
fkom  Brest  to  Okhotsk.  Of  course,  auch  details  are 
nerer  tabulated;  the  people  who  would  need 
to  i«fer  to  them  might  be  counted  on  the  flogers  of 
one  hand. 

A  few  Teiy  simple  considerations  will  enable 
*'T.  8."  (^uery  77788,  p.  488)  to  understand  the 
Nsnlt  amTed  at  Suppose  that  we  have  two 
ttiogs ;  call  them  a  and  b :  then,  obviously,  we  can 
•mnge  them  in  two  ways— a  b  and  b  a.  Now  let 
ot  take  three  things,  «,  b,  and  e.  These,  we  shall 
find,  can  be  arranged  in  six  different  ways :  abe, 
aciu  baCj  be  a,  eab,ebaf»o  that  the  permutations 
of  thvee  ttdngs  *  1  x  2  x  3.  In  a  similar  way,  your 
oonwpoudent  will  find  that  four  things  can  be 
aixMifed  in  1x2x3x4,  or  24  different  ways, 
and  ao  on.  Hence^  to  find  out  the  permutations  tioiat 
twelve  things  admit  of,  we  haye  only  to  multiply 
1x2x3x4x5x6x7x8x9x10x11x12, 
•ad  the  result,  **  T.  8.*'  wiU  find,  wiU  come  out 
479«001,600. 

I  have  just  heard  that  probably  the  most  eminent 
donble-star  obserrer  the  world  has  yet  seen— I 
mean,  of  coarse,  Mr.  S.  W.  Bumham— has  some- 
what suddenly  serered  his  connection  with  the  Lick 
Obearratoiy.  Under  what  circumstances  he  has 
ntired  I  am  in  absolute  ignorance ;  but  I  cannot 
avoid  the  expression  of  my  opinion  that  tiie  blow  to 
ttia  obserratory  is  a  very  severe  one  indeed ;  for  that 
aaoredly  there  is  no  one  on  the  American  Gonti- 
aent  who  can  replace  him.  There  is  just  one  Uiing 
to  be  said  in  connection  with  this  unfortunate 
affair,  and  that  is,  that  the  observatory  on  Mount 
Hamuton  must  have  derived  infinitely  more  honour 
and  advantage  from  Mr.  Bumham^s  connection 
with  it  tbau  by  any  conceivable  possibility  it  can 
have  conferred  on  him. 
A  Vallow  of  the  Royal  Aetronoxnlcal  Society . 


surface,  also  fully  illuminated  by  the  sun.  he  will 
see  the  intensity  of  the  two  will  not  greatly  differ, 
if  the  earthly  object  be  of  any  light  tint;  yet  the 
moon  is  thousands  of  times  more  distant  than  the 
sandstone  rock,  whidi  would  form  a  suitable  com- 
parison object,  and  on  his  theory  the  moon  should 
be  invisible  under  such  conditions. 

I  fear  Mr.  Evans  is  the  one  who  omitted  to  take 
into  account  the  facts  here.  Brightness  is  inde- 
pendent of  distance  as  long  as  the  object  has  a  per- 
ceptible area.  If  a  nebula  has  an  apparent  area  as 
large  as  the  sun,  and  gives  out  as  mtense  a  light, 
it  will  appear  as  bright  as  the  sun,  and  also  give 
us  as  much  light,  no  matter  what  its  distance. 

If  its  apparent  area  is  less,  we  shall  receive  less 
light  from  it ;  but  thai  Innghtness  of  its  surface  will 
be  unaffectea.  It  is  important  to  distioguish  be- 
tween intensity  and  quantity. 

I  am  sorry  if  I  have  in  any  way  misunderstood 
Mr.  Galver  (33759).  Mv  name  occurred  so  often  in 
his  paper.  I  could  hear  little  else.  The  beginning  of 
his  seoona  paragraph  reminds  me  of  an  old  York- 
shire adage  that  **  there  is  always  the  most  thrust- 
ing where  there  is  the  least  room."  I  will  promise 
not  to  disturb  his  monopoly. 

I  think  **  Sigma  "  (38770)  will  recognise  that  I 
made  no  such  attempt  as  ne  suffsests.  I  did  not 
attempt  to  explain  the  origin  of  au  things  without 
taUng  account  of  mind  in  nature.  I  merely  very 
incompetently  stated  a  few  objections  to  my  accept- 
ance fully  of  the  Nebular  theory — or,  rather,  diffi- 
culties which  I  could  not  solve. 

Bdwin  Holmes. 


prebend,  have  been  at  one  time  covered  not  only  by 
water,  but  by  very  deep  water. 

From  the  water  imbedded  in  certain  rocks,  in- 
ferences have  been  drawn  as  to  the  pressure  which 
existed  at  the  time.  I  may  point  out  that  this 
pressure  may  have  been  caused  by  a  vast  atmosphere 
of  vapour,  tnough  theee  rocks  then  lay  on  surface 
of  the  solid  earth  when  first  ovexfiowed  by  water. 

I  think  geologists  will  find  considerations  like 
these  worthy  of  more  attention  than  they  have 
hitherto  reserved.  W.  H.  B.  Monck. 


[33790.]— It  appears  to  me  that  geology,  as  well 
as  astronomy,  is  concerned  with  the  Nebular 
Hypothesis,  and  that  your  able  geolo^cal  con- 
tnbutors  may  be  able  to  throw  some  light  on  its 
truth  or  falsity. 

In  its  original  condition  the  whole  mass  of  water 
now  on  the  earth  must  have  been  in  the  state  of 
vapour,  and  the  atmosphere  probably  contained 
otner  vapours,  ingredients  which  have  since  cou- 


FAINTK£SS  OF  THB  NBBULiB. 

[33791.]— In  letter  33736,  psge  479,  Mr. 
David  Evans  seeks  to  explain  tne  faintness  of 
the  nebu'iB  by  the  fact  of  their  great  distance. 
Now  although  the  total  amount  oil  light  received 
from  a  luminous  body  is  proportional  to  the 
reciprocal  of  the  rquare  of  its  distance,  yet  as  the 
apparent  diameter  is  proportional  inversely  to  the 
distance,  the  apnaient  area  of  the  body  will  be 
proportional  to  tne  reciprocal  of  the  rquare  of  its 
distance,  and,  therefore,  the  amount  of  light  will 
always  be  proportional  to  the  apparent  area  of  the 
lisht- giving  body,  so  that  its  surface- brishtness 
wul  always  be  the  same,  no  matter  what  its  mstanoe 
maybe.  This  is,  of  course,  ignoring  the  presence 
of  any  obstructions.  Xeoinm. 

DOTTBLE  STABS. 

[33792.]— Thebs  is  a  delicate  little  double  star 
about  " 

the  southern  of  three  in  a  triaugle. 

Is  not  1}  CoroosB  now  closing  up  ?    It 
close  now  witii  Ti^in.  mirror  as  it  did  a  year  or  two 
ago  with  9in.    Seeing,  however,  has  been  very  bad . 

Bdwin  Holmes. 


t  r  20'  following  2;  Herculis  about  9th  and  10th 
I.,  estimated  at  2",  220'*  ±.    Is  it  new  ?    It  is 


OOOU'LTATION    OF    T7BANX7S. 

^^  [33793.]— I   HAVE  read  letters  33760  and  33761 

dJ^7*The%Mt&*thMlfori^S'rgbb^sS^^        '  <>?  ^^^  »?»▼«  ""^^J*«*»  ^^l^  ^^^^  *^«  ^?^?;ffL2J 
K-  •«  .f»/x...i..^  .»w.*»«.v«.i.  .**oof^.  ♦»,-«  ^„..  «— ._   observations.    It  is  cunous  to  note   the  different 

results  with  different  iustrnments. 


THB    NEBULAB     H7P0THBSIS. 

[33789.]— If  you  will  allow  me  a  few  explana- 
tuos  aud  comments  upon  the  letters  publiuhed  Uiis 
week,  I  will  undertake  thereafter  to  leave  thiti  ques- 
ttm  entirely  to  those  more  learned  than  myseli. 

Mr.  Monck  ^33763)  seems  to  me  largely  simply  to 
rsrtaie  my  oimculties  in  less  definite  terms.    I  do 
not  MOow  him  where  he  says,  '*  We  cannot  com- 
pare the  light  and  heat  of  a  nebula  with  that  of  a 
neanm.'*    Can  we  conceive  of  a  vacuum  radiating 
sBbar  light  or  heat?     Again,  to  say  <*the  faint 
l^jit  ol  nebula  means  that  their  luminosity  is  little 
pittter  than  that  of  the  surroundiuff  sky "  seems 
math  like  saying  nebuls  are  not  bright  because 
tbvf  are  dim.    I  can  very  well  conceive  of  masses 
oCnydromo  and  some  otner  f[asee  not  hot  enough 
tobeloii&ous;  but  my  poiut  is  that  if  nebulse  are 
so—posed  of  such  gases  only,  they  could  not  con- 
lase  into  anything  like  a  solar  system,  that  there 
k  BO  evidence  thej  include  other   bodies  such  as 
■Stall,  and  if  they  did  the  state  of  heat  necessary 
Is  keep   the  refractory   elements  in   a   state  of 
upoor  must  result  in  a  luminosity  approaching 
iMlof  thesun. 

My  opiidon  as  to  the  obliteration  of  the  Trapezium 
k  pQotoe.  of  the  Orion  Nebula  is,  not  that  the 
arimla  obliterates  the  stars,  but,  in  order  to  get  an 
of  the  nebuls,  tne  exposure  has  to  be  so 


by  an  atmosphere  enormously  greater  than  our  pre 

sent  one,  which,  of  course,  largely  modified  the       ..  ,        .         -xu     /-•     n  i-^ a^i^^-     a* 

phenome^  of  a\)Sorption^d  rSdition.    Still,   I  ^  I  ^"  ''}''V^^^^^''^'^.' 2^""^!  ^^li.^ 

think  one  point  is  clear.    The  oooUng  must  hive  ^  30  the  planet  was  clear  and  bright  m  a  00-power 

proceeded  more  .rapidly  at  tiie  Poles  than  at  the  aplanatic  erepjecjB;  at  9  p.m.  it  was  P>»J«»  J^»th  • 

Equator,  and  consequently  it  was  at  the  Poles  that  Power  of  about  300  nositive  eyepiece,  l)ut  the  disc 

tiie  great   mass  of  aqueous  vapour  first  began  to  '^*!:?  *^^Y*V•"l"^4  ♦S^^'  «..      „.,  «;^w^ 

condlnse.  Which  pole  would  dep«id  on  tiie  amount  „  ^he  dark  limb  of  tiie  moon  wee  f  ^ver  vimWe 

of  star-heat  which^  tiie  courBe^^f  ages  might  pro-  ^<i?1^^  I  looked  very  carfuny  for  it,  thus  showing 

duoe  a  lower  temperature  at  one  p3e  tiuSi  a'tiie  ^"♦JJ^J^  different  results  to  Mr.  Vman. 

otiier.    GeneraUyVhowever,  we  would  commence  ^,  Tbe   planet   ^P^^.'^'^'lyj^^'^J.,^' 

witii  two  Polar  sias,  formed  under  a  very  dense  ^lj««"!!»<?*   mean   time,  tiie  pomt  of  observation 
atmosphere,  whi<SVould  graduaUy  extend  towards  '  ^fast  Dulwioh)  bemg  about  1 « sees,  m  time  west  of 

the  Equator.  These  seas  pressing  down  the  crust  on  ,  ^*reM»Y      V  ^   xv*  ^.-..^^.^^^   ♦«   «-«,. 

whiS^tiiey  rested  would  no  douSt  bulge  it  up  else-       ^  did  not   expect  the  disappjMurence   to   occur 

where.  P^u<^«  a  cirde  of  vol«mo«^^ 

the  oceans ;  but  as  the  oceans  extended  towards  the  :  i®l^  P®  eyepiece  ai  y  o,  wnen,  on  my 
Equator,  the  volcanoes  would  be  submerged  and 
new  ones  formed  at  greater  distances  from  the 
Poles,  the  atmospheric  pressure  diminishing  as  more 
and  more  of  the  vapour  was  condensed.  Without 
speculating  here  as  to  the  origin  of  life,  I  think  it 
be  assumed  that  it  would  appear  within  a 


return  at 
9  8, 1  was'  just  in  time  to  see  the  planet  gradually 
disappearing,    the   said  disappearance  occupying, 
I  should  judge,  two   or    three    seconds — at  any 
rate,    an    appreciable  period,   and   much  longer 
than,  casually  thinking  of  the    pericd   its  semi- 
may  DC  assumed  mat  u  wouia  appear  wimm  a    ^^f?«^'     *^",  ^^     F??  *^®iJ"*'*^^~  "Z!;' 
(geblogically)  short  time  after   tiie  Wth  became    2;^2  of  a  f econd-woufd  have  led  one  ^  expect. 
»pable  of  sbktaining  it,  and  its  earliest  form  would    Though  of  course,  seoond  tiioughts  show  tiiat  one 
tiiSefore  be  marin?  life  in  tiie  Polar  seas.    The    genod  depends  upon  the  speed  of  «»«  pl»net.  and 

the  other  upon  the  extra  speed  of   the  moon  in 


ufluit  the  stars  are  fearfully  over-exposed,  and 
■oToBly  melt  into  one  blotch  in  consequence,  but 
sUtomte  every  trace  of  detail  in  the  nebula  in  their 
MJH^bonihooo. 

rhave  no  differences  with  *'  J.  E.  G."  Qetter 
ttTM),  except  that  I  dkl  not  seek  for  a  cause  for  the 
kmmmd  density  of  the  earth  towards  the  centre.  I 
nlbsr  objected  that  the  density  is  not  sufficiently 
inaonneed.  I  am  afraid  the  agreement  as  to  the 
Qi%in  of  suns  and  planets  is  not  quite  so  pertect  as 
Mr.Domeogel  asserts  (letter  33796).  His  knowledge 
of  the  pcoj^rties  of  the  "  ether  "  appears  perfect, 
md  Us  description  of  the  evolution  of  all  things 
ten  ihm  ether  and  a  vibration  is  so  dear  and 
ooBvinoing,  that  by  the  time  I  reached  the  end  of 
Ui  letter,  I  was  satisfied  he  could  make  a  universe 
btauelf  if  his  power  equalled  his  knowledge. 

Mr.  Evans  (33767)  Is  so  evidentiy  pobng  fun  at 

a  I  need  not  be  S6IM>us  with  him.  I  wish  only  to 
r  to  his  second  paragraph,  where  he  soggests 
ttat  I  am  either  ignorant  the  nebulsa  are  more  die- 
Int  than  the  noon,  or  have  not  taken  into  account 
Ikai  **  the  intmtit^  of  light  varies  inversely  as  the 
iqpaf*  of  the  distaaoe.'^  This  last  he  calls  '*  a 
ImI."  Well,  it  is  not  so.  If  the  moon  were  removed 
to  four  tbsn  hn  distance  from  the  earth,  the 
inimtitp  oi  h«  M|^  would  remain  the  same  as  now, 
tak  tka  qmmUitp  would  be  reduced  to  one-sixteenth. 
Uhm  wSU  flonpnv  the  light  reflected  from  the 
Ml  wmm.  wkm  ring  before  sunset,  with 
IWtt  mImM  bj  aomt  objeot  on  the  evth's 


species  would,  of  course,  be  those  capable  of  living 
in  the  hottest  water  and  under  the  greatest  pressure. 
As  the  cooling  went  on  these  early  forsu  would 
move  towards  the  Equator,  and  new  forms  adapted 
to  lower  temperatures  would  spring  up  near  the 
Poles.  Except  in  so  far  as  different  atmospheric 
conditions  mi^ht  affect  the  result,  all  forms  of  life 
would  thus  originate  near  the  Poles  (save  that  land- 
animals  might  fail  to  do  so  in  consequence  of  the 
absence  of  land)  and  move  towards  the  Equator. 
The  succession  of  life  would  be  nearljr  the  same 
everywhere,  but  the  Silurian  age  in  tiu8  country, 
for  instance,  mi^ht  correspond  in  time  with  the 
Carboniferous  period  at  the  Poles. 

The  Nebular  Hypothesis  is  closely  connected  with 
the  tidal  theory  of  the  moon  recentiy  applied  by 
Mr.  See  to  binary  stars.    According  to  this  theory 


passing  it. 

My  observation  as  to  time,  no  doubt,  confirms 
Mr.  Channon*s  observation  from  lletford  as  to  the 
time  of  reappearance. 

If  that  gentieman  will  draw  a  roush  diagram  of 
the  phenomenon,  pladug  the  earth,  the  moon,  and 
Uranus  in  a  line,  and  imagine  himself  on  the  earth 
looking  south,  he  will  soon  see  why  at  Betford 
(west  of  Greenwich)  the  reappearance  was  ahead 
of  the  predicted  time  at  Greenwich. 

Would  **  F.B  A.S.**  kiLdly  help  Mr.  Channon  and 
myself  by  showing  how  to  calculate  whether  the 
two  minutes  in  my  case,  and  the  more  than  five  in 
his  case,  are  correct  ?  Al  Fard. 

2CETB0B. 


lunar  attraction  has  produced  a  steady  (and  on  the       [33794.]— On  the  night  of  July  11,  at  9.20  p.m., 
whole  considerable)  diminution  in  the  velocity  of  the   I  saw  a  most  splendid  meteor,  bri^htw  than  Venus 


earth's  rotation,  and  consequenti^  in  the  Equatorial 
protuberance.  If  this  latter  diminution  took  place 
after  the  sea  had  reached  or  approached  the 
Equator,  the  effect  would  be  a  baok-fiowof  the 
ocean  rrom  the  Equator  towards  the  Poles,  giving 
rise  to  an  apparent  upheaval  in  the  former  case, 
an  apparent  depreesion  of  the  land  in  the  other. 

The  preponoerance  of  water  in  the  southern 
hemisphere  over  the  northern  would,  I  apprehend, 
be  a  neceesary  consequence  of  the  South  Pole 
having  been  the  first  to  cool— owinji;,  as  I  suggeeted, 
to  the  deficiency  of  star-heat  during  the  preceding 
period.  But  I  know  of  no  astronomical  grouncb 
for  maintaining  that  such  a  deficiency  existed. 

If  any  part  of  the  original  crust  of  the  earth 
which  lias  never  been  covered  by  water  is  still  to 
be  found  it  must,  on  the  hypothesis  in  question,  be 
found  in  the  Equatorial  rspons.    From  the  North 


Pole  down  to  our  Utitudn  tba  earth  must,  I  ap-  ^     Madzaa^I^udb'tf^« 


at   her   brightest,   and  of  a  bluish-whito  colour. 
When  first  seen  it  was  coming  from  Altair,  and  it 
disappeared  a  littie  below  c  Pegasi.    In  all,  it  was 
seen  for  about  3^  to  4  seconds. 
Cambridge.  X. 

SILVBBINa  MIBBOBS. 

[33795.1—1  A3£  very  glad  to  see  **  Wega*s  *'  letter 
(33511,  p.  286).  In  my  querv  (76958,  p.  135),  I 
have  vamlj  invoked  the  help  of  chemists  to  explain 
the  chemical  reactions  of^  the  silvering  process. 
Until  we  learn  its  preoin  theoretical  basis,  we  are 
groping  in  the  dark  with  but  littie  chance  of  dis- 
covering the  esnntisls  of  suooen,  or  the  direction  in 
which  improvement  should  be  sought. 

MaylsoUdt  "F.B.AS.'s"  altention  to  query 
76957,  about  the  mounting  of  star  diazU^ 
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iUgpoaii,  ha  employed  tnbatoalin,  kod  fonnd 
raactJoD  in  sii  cuaa.  Thua  tninitlt  wne 
■UoshUnd,  KDd  kII  tmt  oda  weis  lonnd  to  be 
mSertDK  fiom  taborcoloili.  The  ezceptioiul  cue 
wu  not  tally  dstoriDuied.  Thege  rix  o»ttle  wsra 
InUaved  totelamrisetbetlthb;  Bipert*  who  tnb- 
jeotad  tham  to  uioioDgh  exuniiuitioi].  Thii  herd 
bad  bean  laleated  with  the  greatcat  CMa,  &o." 
Now,  the  lesBon  tliat  thia  siample  conveya.  peihapa 
not  lo  all,  but  at  leut  to  Ihoaa  who  poaien  an  no- 
biuad  mind,  ia  that  eip«tti  bars  proTcd  them- 
aelvea  unable  to  gnanntee  whether  catUg  are 
anflerlng  from  tnbercolocia  or  not.  Tbeisfore,  doea 
not  thia  one  fjct  atone  diapoae  of  tha  whole  oaaa  for 
Mlf-lynph  r  It  DO  expert  can  teU  whether  ■  calf 
la  bealthj  or  not,  the  nae  of  it  to  create  a  healthj 
diaaaaa-prodnct  ia  abanid— ai  abvud  aa  the  haalthT 
dlBeualtaaU. 

Front  the  above  and  other  oonaiderationa,  I  can- 
not tnoid  ttao  ODncIoiioa  that  tha  nae  of  oUf-ljmph 
u  a  preraotiTa  of  the  man;  diaeuea  liable  to  be 
IntUBDitted  into  the  eyat^on  l^  vaocination  le 
■wtbfDg  more  than  a  poat. 

Tban,  too,  we  have  the  opCaiooi  of  ndi 
Dr.  Warlomont,  chief  of  the  CaU-lynph  Vaccine  iiutanti;  Qew  Into  tteaa  at  a  Ter;  high  preanue, 
Department  to  the  Belgian  GoTemmant,  and  of  lit.  and  that  ia  enoo^  to  break  anTthing.  He  aaja  ii 
Fani,  the  QoremiMnt  mJctOMO^.  Ur.  Fun,  jon  had  plngged  that  hole  with  flreda;,  and 
before  the  Bujal  CommiaaioD,  gave  bit  deliberate 


Gie  waa  dirty  ;  that  there  waa  aulphnr  in  it,  which 
ia  damaging  to  iteel,  and  that  tha  wind-blaat  waa 
near  the  work,  which  caneed  the  oarbon  to  be  ban 
tn>m  tbe  ateal.    Anotfaer  a>;a  the  whole  trouble* 
1 !._  ^ig  ^^^    ^^g  piece  wai  held  in  cooling; 


I   that  t 


1   a  hole  wai  filled  with  i 


&{^: 


a,  nvo  bit  deli 
it  there  la  no  t...  _._ 
it  tell  whether  tjmpb  ii 


a  to  that  object  (aei 


,  elaa  laya  that  the  eteel  «••  too  high  in  temper,  a 
I  not  right  in  qnali^,  and  another  that  the  ileal  « 
1    all  right. 


•Tldeaoe  there  itUlia;  hut  tor  thepreeent.  enongn. 
Ho,  no  ]  Hm_  eaea  againat  calf-ljmiJi  la  doaoly 
fbong,  and  with  the  nlentleM  and  tyrannj-loTing 
Zanett  on  the  one  hand  to  tnpply  lu  with  material 
and  tha  adolona  rtrtdoi  for  racoinatlon  ae  advanoed 
br  "A.  E.  B.''  on  the  other,  another  pleaatng 
opportonitr  li  given  to  rednee  vaccination  to  ib 
proper  level — oblivion. 

Parenta  who  deabe  the  health  of  their  offtpringi, 
be  warned.  Fortify  y  ouraelt  agaJnat  tha  Jennenan 
enltna.  Do  not  be  mialed  '&r  the  cry  "  pare 
ljnpb,"eithareaU  01  other.  Shun  it  aa  yon  would 
a  devaatating  murderer.  It  la  a  matter  of  gmva 
Importance,  and  it  Dr.  Allinaon'i  itatementbe  true, 
"ithaa  hurried  thooiaiidiof  children  to  the  grave  " 
{Medieal  Aiayt,  Vol.  I.  page  &4j.  Once  again,  I 
My,  do  not  be  muled  by  the  vacdniita'  plain  fal- 
Uolouniaaa  and  feeble  anhterf  age.  Tbe  geatation  and 
parturition  ia  only  a  pretext  for  your  aufferance. 
If,  of  ooutw.  you  pay  the  piper,  yoo  have  a  right 
to  chooie  the  tone,  and  reaiUta  will  ahow  huv 
bideoaa  ia  the  tune  j-iu  have  telectad. 

Joeeph  OoUlnaon. 

Wulaingham,  Co.  Durham,  July  I2th. 

8T£BI.-WOBKINa. 

[33807.]— These  are  not  a  tew  akilted  worketa  in 
ateel  who  Dud  themaelvaa  occaaionslly  at  a  loaa  to 
explain  why  they  "  made  a  meaa  "  of  a  job,  and  »iX 
old  handa  will  tell  you  that  the  only  Uungs  neew- 
Mr;  In  working  ateel  are  knowledge  and  expedience, 
with  the  kind  of  steel  required  and  the  proper 
eqnipmcDt.  But  all  workera  who  hive  had  any 
exDerienoe  know  that  faHurce  are  very  frequent, 
and  that  toola,  tor  instance,  which  ought  to  be  all 
right,  map  like  carrota,  or  perhapa  become  blunt 
before  they  have  done  an  inch  of  cuttins-  One  of 
the  firat  pointa  in  steel-workiuz  ia  to  be  stile  to  form 
a  good  idea  of  the  cbaracter  of  a  piece  of  metal  on 
tight,  but  nowadaya  ekitled  handa  often  find  them- 
aelTes  mistaken.    Here  are  lome  notee  on  thii  ault- 


e^inut  by  a  writer 

Mechanic,"  and  aa  thoaa  I  quote  aeon  much  ad  ,  ^,„ 
they  may  intereit  yoor  readers.  It  may  be,  he 
says,  that  you  want  to  make  a  tool  that  will  require 
expeoaiTe  macbiue  work,  and  one  that  ycu  Uiiok 
will  require  the  ateel  to  be  treated  iu  the  best 
meaner.  Tou  think  it  the  blank  ia  forged  it  wilt  be 
better  than  if  cut  direct  from  a  bar  of  the  right 
ilae,  although  your  friend  baa  hod  aa  much  experi- 
ence aa  you  ha*e,  and  thinka  he  knowa  as  much 
abontit,  and  he  telle  yon  it  will  be  no  better;  that 
yon  need  a  piece  of  hia  favourite  octagon  ateel,  an- 
anneoled,  cat  from  a  bar,  and  that  is  all.    Fijrhaps 

CD  think  yonrfriendbaa  a  vague  idea,  and  perhaps 
thinks  Uie same  at  yoD.  Butyou  haveyour  way, 
and  have  tbe  blank  foraed  of  your  choice  of  ateel. 
aft«.^M»..-,,a,.m^,juQg.,Qj^  ^^  it,  and  haidsu- 
\z  a  little  report  and  find  the  tool  haa 


After  d(^s  your  ma^me-work 

ing  It,  vou  hear  a  little  report  an  . 

oraoked.  Yonoommencetoinquireabontthecauw,, 
■nd  yon  will  find  vagne  idsM  enough  to  aatiafy  you. 
Tour  first  adviser  says  he  "told  you  so,"  and  that 
If  yon  bad  followed  his  advice  you  would  have  had 
no  tronble.  Another  says  the  trouble  WM  oauaed 
by  the  man  who  haidened  the  piece  ;  that  he  over- 
heated ft.  Another  aays  tbe  pteee  waa  hurried  too 
tnuoh  in  heating,  and  so  waa  not  heated  oniformly. 


Tou  start  to  make  a  new  one,  and  think  you  will 
adopt  all  of  these  ideas  that  do  not  coDfliot.  Ton 
think  the  steel  and  the  forging  were  all  right,  si 
get  another  blank  jnrt  the  same.  Tou  cleai 
your  fire  tor  hardening,  and  feel  sore  you  will  have 
a  clean  fire  this  time.  Ton  pot  on  plentr  oi  char- 
coal, BO  yon  are  sure  ths  wind-hlaat  wlu  not  tram 
the  carbon  out,  bat,  if  anything,  you  will  bum  some 
in.  Tou  blow  the  fire  up  well  before  putting  in 
your  work.  Ton  have  cleaned  ont  your  umpenng 
barrel  carefully,  and  filled  it  wich  the  patent  fluid 
that  voQ  wen  advised  to  use.  You  heat  the  piece 
slowly,  and  feel  anre  yon  have  it  well  heated,  and 
juat  tne  proper  heat  for  hardening.  You  have  had 
that  hole  plugged  with  fireclay,  aa  yon  were  advised 
to  do  by  that  party  who  knew  all  abont  It,  and  yon 
dip  the  piece  in  iuat  the  sdentiflc  way  that  he 
advised  yon  to.  Yun  take  the  piece  from  the  water 
before  it  [a  quite  cool,  aa  yon  wen  advised  lo  do, 
and  TOU  lay  it  down  vary  carefully,  aa  you  are 
afraid  to  blow  your  breath  upon  it,  and  then  yoo 
hear  that  little  report  j  uit  the  same  as  before,  and 
yoQ  see  that  crack  juat  the  aame  aa  before,  and  then 
yon  atir  tbe  air  around  you  with  the  eameetceaa  of 
ipaechj  and  try  to  realise  that  there  are  no 

'  ideas  m  the  buunoas. 

Mechanic"  gives  acme  szamp1«a,and  lays: 

^11  abow  a  scctioD  ol  a  ball  reamer  that 
worked  in  just  aboat  thii  way.  The  teeth  had  a 
way  of  coming  ofl  that  woe  a  puizle  to  people. 
I  believe  the  real  tronble  lay  in  ue  blank  of  ateiJ, 
and  tliat  it  was  put  there  in  the  forging  ;  that  if  tlie 

S'  »e  had  been  properly  loi^d  it  would  have  been 
tter  than  if  only  cut  trum  the  bar  ;  but  that  it 
wasnot  properly  forged  for  the  roaaoo  that  the  man 
who  forged  it  did  not  understand  working  steel. 
He  let  it  "  aook  "  in  hia  fire  too  much,  and  did  not 
properly  hammer  it.  When  the  steel  ia  all  right  the 
hordemng  and  tempering  is  quite  easy,  but  when  it  ia 
not  all  right  there  u  sure  to  be  trouble  ittheworkis 
difficult.  There  are  people  who  inaist  Upon  having 
tools  mode  of  unannealed  stock ,  and  they  are  willing 
to  pay  tbe  extra  expense.  Steel  makers  fumiBh 
steel  fairly  well  refined,  but  this  ateel  oan  be  much 
improved  by  more  working  it  done  properly,  or 
much  dtunued  by  improper  workitig.  I  tiave 
knowo  my  father  to  moke  a  bmad-aie  with  an 
edge  about  lOin.  in  width  by  welding  the  ateel  into 
an  iron  htiod,  and  so  refined  the  ateel  by  working 
that  a  man  haa  shaved  hinuelt  with  it ;  and  I  know 
other  men  who  can  take  the  same  steal,  and  abont 
the  beat  ttiey  can  do  is  to  make  a  tool  that  will 
shave  soap.  For  a  great  m^oy  toola  it  is  not 
practicable  to  do  forgmg  upon  them,  so  we  have  to 
bs  contented  with  the  beat  work  we  oan  get  from 
the  steel  makers. 

For  some  tools,  the  grektast  hardness  coupled 
with  ths  greatest  strengu  and  elostiDity  ia  nBaded, 
and  so  why  not  test  the  strength  and  elastimty  a* 
well  as  the  hardness  f  I  ahow  id  Fig.  2  ths  shape 
and  size  of  a  test  piece  I  have  used  for  this  pnrpose. 
I  harden  this  piece  at  the  lowest  heat  It  will  harden 
all  over,  and  break  it  with  a  spring  balance.  I 
hold  tha  small  and  in  a  chuck  on  lathe  as  tar  as 
dotted  lins,  and  use  a  tool  set  right,  to  detmmlns 


vague  1 
The' 


of  piece.    In  this  way  I  am  able  tn  know  how 
grade  of  steel  will  compare  with  another  in  three 
ways— hardness,  strength,  and  elaatioity,    I  have 
found  that  some  grades  of  tool  ateel  have  not  one- 


Umtit  wai  oodJedtM  qniokly  and  left  in  the 
tM  lonf,  and  that  Ii  Just  It.     Another  mj 


njs  tbe  hardening  sm^  ifticAai  without  disoolonring  tbemt 


as  when  heated  in  contact  with  air.    After  __. 
about  a  patent  lebeme  for  anneoliag  bright 


hti3   I 


i.Fw. ; 


.  _  .  >ok  a  pieee  of  heavy  iron  pqie,  h 
3,  and  welded  a  ping  into  one  md;  sttta 
fitted  the  cover  B,  to  faaton  ttilh  book  Mto 


aioneena,  soicaoianeaEuusenaaaawDcsupuiir 
without  healing  the  other  end  of  pipe.    I  filled  Os    i 
tube  with  ns  Sirongh  the  plug  bole  D,  to  eidsk    ' 
tbe  air,  and  »ft«r  beating,  thm4  tha  oover  end  ists    , 
the  w«l«r,  and  with  a  wrendi  laoaeDcd  the  ssta    I 
below  the  surface  of  the  water  (the  nuts  twite 
tight  upon  tbe  bolts)  which  turns  tbe  booklnlfi 
out  of  fbeir  notdiee,  and  tbe  whole  Inride  rinw 
including  the  work,  goee  into  the  water  togsOsr.  1 
have  hardened  plecea  in  this  waj  that  did  not  Isit 
as  though  they  had  been  heated  at  oil.    I  did  not 
find  it  a  success  on  any  work,  for  I  found  tture  m 
danger  ol  ovnfaCAting ;  but  I  believe  there  ia  ent 
that  this  will  apply  to  without  trouble. 
I  think  some  of  your  readers  oould  add  lo  Iha 


[33808.1—1 8KX  in  the  "  Sdentiflc  Now*,"  p.  W, 
that  the  "^ei  milea  an  hour  "  alleged  to  have  baa 
run  by  a  Baldwin  compound  loooiDotiva  "atiUl*- 
quires  veriBntion,"   and  I  looked  thiQOgfa  taak 


as  "91  miles  an  hour."  I  failed  to  find  it ,  hit  b 
it  so  utterly  impossible  as  has  been  amsits^ 
and  must  we  accept  80  miles  an  bosr  ■ 
the  limit  of  looomotiTe  speed  7  But  what  I 
wish  to  oak  ia:— Cannot  electricians  devise  NM 


lilng  ol 

brake  trials  inOemiany  a  fsw  years  ago,  by  caniiv 
the  train  to  travel  over  oontoct  pieces,  whith,  ty  ! 
electrical  means,  recorded  the  exaet  instant  ol  M- 
bact  on  a  clockwork  arrangement ;  but  in  that  ctN 
there  were  nn  very  high  speeds  to  register.  Fnm 
the  United  States  we  have  often  beard  of  veiy  l# 
ipeeds ;  but  no  satisfactory  explanation  of  wa 
method  of  taking  them  has  beau  given,  and  s^  ; 
one  who  baa  had  a  little  experience  with  a  ris^ 
watdk  knows  how  difficult  it  is  to  take  lbs  tvs 
ooirectly  to  a  fifth  of  a  second,  and  it  must  be  aM 
diffl:nlt  still  to  read  an  ordinary  watch  with  ms# 

Raadsrs  of  tbB"E.  M."arenodonbtawBrsttst 
tmongst  pedestrians  dlaputes  are  frequent  as  to  Ha 
umea  ot  aprint  races,  which  are  msaaured  oil  Is 
fit  tha  of  a  second.    I  bdieve  there  is  an  acknsw- 

Iged  "  reoord  "  for  100  varda  of  lOieo. ;  butOaw 
..  another  atill  in  a  book  which  credits  samsCM 
with  having  got  "  within  evsns  " — that  ia,  Issi  tliu 
lOaec. ;  but  sprinters  themnelveB^  and  tboie  'ha 
have  hod  most  expatlanoe  in  "tuning,"  retiustc 
accept  it,  knowing  how  difficult  it  is  to  do  lOOysrJa 
in  losec  The  queetion  baa  a  oertaio  amonnt  d 
aaiaitifie  interest,  for  while  these  peds.  ore  nndas* 
that  violent  axertian  which  takes  thaui  lift 

, in  lOsec,  or  120  yards  in  lees  than  12asc 

they  do    not    draw   bnath ;    the   high  ^eed  ia 

msmtained    with   the    lungs    full    of   air,  sad, 

ige    to     say,     some   ol    the    tastast  snrin^sa 

Men  men  tallowing  occupationa  oertamly  sot 

likely  to  aadst  the  development  ol  lung  capadh. 
The  suggaeUon  has  beeo  made  before,  but  in  ths 
interim  «eotiloaI  apparatus  and  devieaa  have  bam 
very  mnch  iuprored  or  developed,  so  the  unastiBi 
la,  Cannot  some  ■rtaogseMnt  be  deviaed  wtuch  «ll 
give,  without  any  room  (or  oavfl,  aa  ulsolotito 
aoenrata  reeocd  of  thetlma  oooupiedtnu  start  H 
finish  r  The  apparatus  ibanld  be  as  rimple  M 
posstbis,  and  not  likely  to  get  ont  of  odsr.  Haw 
would  readai  suggest  Ibe  uttUsktiasi  of  eliaUel^r 
Oanttbadaner  Xsn.  Dor. 
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tdoml  ennlopa  of  tha  nm.  Thii  would  bMr  out 
tba  sndant  aaotario  doctim»  o(  fim  liemg  tha  muao 
ot  all  tbiogi.  ftnd  would  pmbably  uoonnt  lor  tba 
notioD  ot  tbe  «aith.  Ths  eBrtk  baiDtt  Mmmed  to 
b«  wtthont  waigkt  in  the  atenial  tou,  oi  ethar- 
illed  q*08,  tlw  -nit  ttaao^bvictl  uTalopa  of 
maimatae  o^gto  ou  tnrtrinjng  tka  motioD  M  tbe 
«ara  by  leeaon  of  iti  uuwering  to  the  attnolian  of 
tte  •Iscttid^  of  the  ran.  Haanetiin  iM^g  i 
— mg  of  ozTSHi  baing 


<t  data  and  i 


dnadalMltid 


,  tbe  boOwg  of  ozjgao  baing  tl 


te  of  liquid  flre  into  elactrUity. 


OIL  ON  ROUOH  WATBB. 
[33316.]— SncH  canfarilmtlaiu  as  that  of ' 
to.  33TA7)  oaght  to  be  aa  on  ~  ' 
icaaaaTf  &i  BUMeatiooa  for  lumg  naam  aa  a 
otiTO  power.  Xt  thfro  is  one  eipariniental  fiot 
itter  eatabliahed  or  euier  proved  tun  the  eSaat  of 
1  upoQ  broken  water,  I  ahonld  like  to  hear  ot  it. 
nlorturalelj,  the  oloaa  ot  men  to  whom  thia  taet 
ipeila— maater  muinma— are  aboat  the  moat  oon- 
inatiTe,  prejudiced,  and  obetinatal;  oid-faabioned 
I  any  daaa  I  know.  Again  and  again  haa  the 
ficacjr  of  a  pint  of  lioiosd  oil  in  danseroualj 
roken  water  been  demauatrated :  bat  onn  nrel; 
aaraola  muter  mariner  availing  himielt  of  tba 
mple  eipedient.  I  am  one  ot  the  very  small 
uid  of  winter  yachtamea.  and  aa  I  navigate 
la  east  ooaat  from  The  Waah  to  tha  Thamea  I 
[33814.]— I  EATB  never  bean  aUe  to  dwover  any  ,t  ample  opportonitieB  tor  iMting  the  value  ot 
naaoai  tor  the  libel  mi  tha  tomato— that  it  "pro-  .. diacovery  '■  old  enough  to  have  paaeed  into  a 
d  m  aU  hkoly  roverb.  Laat  October  I  thrioo  aafefy  ctoaaed  the 
laniard  alioil  at  half-ebb  in  a  half-gala  from  the 
I.X.E.,  withoat  shipping  a  baekattul.  1  towed  on 
ly  weather  qoartar  a  oanvaa  bag  oantaiiiing  a 
|H>nge  aatoT^ed  with  linaeed  oil  (tatty  oils  are  the 
eat).  One  night  in  Fabmaiy  laat  I  rode  oat  a 
eavy  nortbwlT  gale  bow-on.  and  drifted  66  milea 
1  the  open  aea  witbont  mi^iap.  Tbe  bow  ot  the 
oat  waa  kept  head  to  aeabjaamaUeaoTUdrogae, 
3  which  Wat  taataned  a  quart  tin  containing  a  pint 
f  oil  allowed  to  ooze  through  a  punotarod  eoik 
topper.  I  would  not  hedtate  to  lide  out  any  gala 
1  the  open  under  theae  eonditiona.  Whan  I  aay  thai 
wai  alugle-handed,  and  alapt  tor  nearly  two  boon 
niing  the  latter  portion  of  the  blow,  I  cannol 
ive  a  better  proof  at  my  oonfldmoa  in  the  aate- 
mrd.  Up  to  tiie  preaont  I  have  not  hit  upon  any 
J  „^-..,-i L,.-j  ..  '-\ing  advantap 


■itul  ezpoimant  if  laid  to  have  baaai  abaady 
ade  in  importing  loenata  Irem  Cypma ;  but  tu 
ipply  ia  too  RnaQ  to  aatlafy  the  hnngij  thnata  id 
1  the  inaaotivoroua  aongaton  whoae  cagea  an  hng 
pou  the  walla  ot  bo  many  eottagia  throogboot  &« 
ritiih  lalea. 

In  my  own  azpcnanoe  Uure  ia  no  inoh  tattaoiBt 
od  for  podl^  and  nme  birda  aa  tho  plamp  aaa 
mar  loouat.  The^uitaid  apod**  and  goma- 
wl  davoor  them  giMdilT,  K>  do  oni  doaoMliMM 
lUinago  and  turkey.  Mobaumadan  paopla  aoB- 
d«r  a  didi  ot  tham  cnnied  a  toiiiw  ioitkt,  fliaigh 
never  could  bring  myaalt  to  taate  it.  Tha  wii^ 
ling  bulky,  and  Uie  l^a  apinoBa,  thaaa  anaH- 
ioualy  removed.  For  coBvanienee  oI  bm^i,  I 
link,  the  inaeot*  ahould  be  ran-dried  and  lh« 


NUntathoae  who  eat  it! 
bdaed  be  "  great  newa  "  to  oar  friend  "Eoa,"  who 
hM  Mten  tha  haalth-hdphig  trait  (01  TCgeUble)  for 
hall  a  oentary.  It  might  aa  waU  be  aald  that 
ODOaabaniaa  prodnoe  gou,  oe  eahbagaa  tbs  dtolara. 
Iwdta thti,  homvar, to aak  «  E»^U he  oan  give 
ma  an  analyafa  ot  tba  tomato  ?  I  have  not  been 
khla  to  find  one,  tlioiwh  I  oan  analyaea  of  moat 
oUm  artklea  ot  food.  By  the  way,  too,  what  wai 
tbaMlginotthaBaoia"L9ve-apple"F  '  i 

Nan.  Dot. 

XTLONITB. 


I  aecretaiy  of  the  Biitiah  Xylonite  Company, 
umilad,  duulBngea  a  atatemsnt  made  by  a  oorre. 
mndent  to  the  "  E.H."  that  guDootton  u  thebaail 
ol  thia  rabrtanee.  He  deniea  it,  aaya  that  It  it  ■ 
Itlie  atatement,  and  calli  upon  the  oorrtqwadent  tc 
cive  hia  authority.    On  lookiag  through  your  ir — 

-^  "--  10th  June,  which  he '  — '-" 

but  that  bv  "  your  oo: 
^. —    By  good  forlona  and  ^  ,__,  — , — _„. 
where  I  read  thia  haa  oome  to  hand,  and  la  ai 

"FaAaaina,  xylonite,  or  oelloloid  are  identloal 
and  are  made  tram  nltro-eellnloae  CC„H,,0,GNO,) 
mon  commonly  known  aa  pyroailin  or  '  guneotton, 
which  ia  cotton  or  other  oellutoid  aubatance  treatet 
with  nUn-lolphnric  aoid,  which  rendara  it  aolnbli 
in  varioua  ehamioal  aiieiita,  tnch  a*  alcohol  an( 
other  hydrooarbona,  with  or  withont  ntmphor  oila 
and  In  tome  ctaoa,  guma  and  retina.  Thia  inteieat' 
ing  aubatance  wua  diacovered  by  Mr.  Alexuid« 
Parkea,  ot  Binqiugham,  who,  more  than  fort] 
jean  ago,  bang  impreaaed  with  tbe  neceaaity  to: 
the  Inbodnotion  of  a  aubatance  to  take  the  plaoe  o 
ctrtain  natnral  produetiOD*,  tuch  at  ivory,  tortoiae 
A»U,  fto.,  aet  himaelf  to  diacovar  aooh  a  tubatitnte 
and,  with  thii  end  in  view,  made  muy  thouaand 
td  azparlmenta,  till  at  length  hta  ardent  aeorch  wa 
tawaided  by  the  'epoch-makiog'  diacovery,  tba 
Iff  combining  gonootton  with  vaiioua  other  aub 
•uncea  be  cculo  produce  rach  an  artiole  u  be  hai 
been  ao  long  in  qaeat  ot.  In  1S5S  Parkea  took  ou 
hia  firat  patent ;  but  bmng  at  that  time  engagei 
with  the  Sim  ot  Elkington,  Maaon,  and  Co.,  h 
waa  unable  to  give  bia  nnremitling  attention  to  th 
■nbf  act,  and  ao  it  naa  not  till  the  lioudoo  Eihibiticj 

ot  f8e2that'  

to  hia  proda 

without  the  auitabla  appliancea  need  in  tbe  variou 
tradei,  he  received  the  ailver  medal.  By  the  timi 
however,  of  tha  Fatii  Exhibition,  18117,  tbe  matta 
had  made  aoch  progreaa  that  hit  exhibit  waa  judge 
one  ot  the  moat  remarkable  apeoialitiea  shown.  U 
to  thia  time  no  name  had  bren  given  to  the  nei 
noduot,  and  in  honour  ot  the  Inventor  one  ot  th 
nench  papan  called  it  '  Paxkeaine.*  On  hie  letur 
the  ParkeMne  Company,  Limited,  waa  formed,  int 
which  the  iuventor  threw  bia  patenta  and  too 
common  lot  with  tha  other  ahaTeholdera.  Tb 
apecnlation  waa  not,  howavar,  a  ♦'"^"'•■b'  aocOMi 
Hi  ita  collapae  left  Farkca  minua  hia  outlay  c 
mon«r  and  bia  patent  righti,  mid  with  nothing  bi 
the  medalt  be  liad  gained  iu  London  and  Pari 
and  the  Mliataation  of  knowiug  that  he  had  bea 
the  diacoverer  at  wtiat  ia  admittedly  one  ot  the  moi 
important  aubatanoaa  appljcaUe  to  the  arte  an 
mauotactntea  ever  diacovered.  A  aecond  compan 
followed  the  Srat,  and  thia  litter  waa  aucceedad  I: 
the  Britlab  Xjlomto  Ccmpany.  Ot  comae,  tt 
dotaila  of  the  nunufscture  vary  according  to  tl 
pirpoee  to  which  the  product  ia  to  be  appbed,  an 
by  proper  manipulation  (muinly  b;  variation  ot  tl 
aolvent  oaed,  and  tbe  amouct  ot  preaaure  appliet 
any  required  degree  o(  hordneaa  or  flexibility  ci 
be  aeenied.  It  can  be  made,  tor  inatanoe,  as  hai 
aa  ivory,  or  in  ao  soft  a  conditian  aa  to  be  capab 
ot  being  spread  iu  layers  over  textile  fabrica,  mui 
In  the  aain  ?  wav  OB  paint  ia  used.  The  pn^nct 
waterproof,  add-proot,  and  air-proof,  and  ma;  1 
made,  II  not  flreproof,  at  least  n'ra-in&unmable." 
The  above  axbact  ia  from  rholographa  of  Ju: 
Xf,  1892.  A.  B.  B. 


ohavamuoh  effect  upon  the  appioaehing  wavea: 
hey  break  before  the  oil  la  tolly  diatribnted  oven 
brai.  StUl,  even  thia  la  better  than  nothing.  Ai 
he  boating  aaaaon  ia  in  full  swing,  teadtn  ol  thi 
■E.M."wbo  indulge  in  navigate  might  apent 
naoy  an  hour  worse  than  by  experimenting  with  i 
lint  oflinaeed-oil  on  a  bit  ot  rough  water.  Thsaceni 
>n  tbe  oooaalon  ot  myriding  out  tbs  gale  retened  b 
raa  very  (trlkiog.  Tha  drogue  waa  four  fathoms  ti 
rindwud.  WlMu  the  wsvaa  sbuck  it  tbey  tel 
ipait  J  tbe  water  aasumed  a  dirty,  alaggiah  appeal' 
kDca,  and  apread  out  Into  a  wedge-ibapad  strask  o 
■aim,  surrounded  by  broken  water  ot  tbe  "  whit 
lorse"  type.  The  water  waa  quite  unbtofcen  to 
our  feet  on  either  side  tbe  boat,  and  the  Jmky 
riolent  thumping  produced  by  a  broken  aea  gain 
itirely  to  a  long,  steady  roll.    The  akipper  _o 


ookedasitlw 
■aft. 


I  made  fast  t 


e™.  1 
a  long,  triangnla 

}  well  known  t 


Thia  and   aimiUr  inatancea 

urea  ot  coasting  nhippera  on  tha  eaat  coaat,  ba 
ig  I  can  aay  or  do  can  induce  them  to  tok 
hiot.  Even  a  tougb  old  fisherman  who  form 
crew  on  special  occonana  ia  bound  to  admit  tbs 
oil  does  all  that  ii  claimed 


lolhi 


d  dismisaea  my  "■ 
its  way,  but,  like  a 


lakement "  oa  all  very  wall 

mabiona,  lite -baits,  oud  *^  oLoer  aacu  nonaenae," 
inly  (or  lond-lubben  anil  yacbtsmen,  and  "sue 
like."  Oue  venerable  old  ahrimper  who  heard 
coy  experiments  polemnly  assured  me  that 
thought  I  waa  "  a  diSerent  sort  ot  man  to  that 
irhatever  that  might  mean,  and  added,  gravely, 
"  never  knew  no  good  coma  from  taking  libertit 
with  the  works  of  Ood." 

practicalyachtamsn  would  takelhetroubl 


tbtord  prejudice  and  indifarenM 
thoaa  moat  concerned  from  ntiliaing  a  simple  an 
uaaf  ul  law  ot  nature.  I  need  not  auggeat  to  aei 
goen  bow  thoroughly  they  can  ezpenment  whe 
riding  on  a  abort  cable  in  an  open  roadstead  with 
smart  brease  against  tide.  I  have  frequently  bea 
able  to  write  in  oomtort  in  my  little  cabin  in  tt 
teeth  of  a  breeae  that  but  tor  the  bag  of  oil  mac 
fast  to  my  cable  would  have  made  rest,  let  alor 
writing,  impossible.  S.  Blackburn. 

A    NBW    INDUSTBT. 

[33S1T.]— A  BiHaui.AB  demand  for  a  new  con 
merdal  product  haa  recently  come  (rem  Englan< 
says  an  Indian  piper.  A  reqaiiitioo  haa  been  ma< 
for  several  tone  ot  "  driad  locusts,"  not  the  locu 
or  cirob  beau,  which,  indeed,  lias  only  been  ^ 
cently  introduced  into  India,  but  the  varitab 
insect.  Nor  is  it  the  cose  that  the  poorer  classes 
home  are  to  be  fed  on  tbe  diet  upon  which  St.  Jol 
the  Baptist  floocisbed  tci  forty  days  in  the  wiidc 
ness.  The  Indian  locusta  are  required  (or  the  csgi 
birda  ot  Great  Britain.  No  doubt,  it  they  appr 
ciatethe  dried  inaect  as  much  aa  the  wild  birds 
this  country  enjoy  tbe  freebly- caught  victim,  t 
plague  ot  India  will  prove  a  boon  to  the  feather 
..J .-  land  when  locnataara  not.    Am. 


imprawed  in  cakea  of  lib.  each,  the  prodful  to  It 
kpldly  dMioeatad  in  hot  aond,  with  tha  high  tw 
sr^n  obtained  by  aolar  heat. 
Aa  a  Qah  nntziment  tor  bateharlaa,  kwnrt  atkt 
loold  aurpaaa  anything  hitherto  nted.  !Aa 
xilanoal  oolUotiona,  too,  will  impioTe  thabalih 
r  their  delicate  birds.  Bo*. 

HOUNTINa  BOUATOBIAIA 

r3381S.]— FniQUKHT  ioquiriet  are  mad*  In  th* 
E.M."  about  mounlinga,  eqnabnial  aitdolh^ 
rlae,  tor  teletoopea ;  and  aa  thoy  pcocaad  fm 
-  ft  rnlet  an  aazloua  to  lig  if 


iHiuiu.  ol  a  atand  made  tor  me  by  a  aoientiAo  ni — - 
Tbit  equatorial  ttand  ia  mode  almost  ontinh  « 
wood :  in  tut,  the  only  metal  parte  are  the  tUL 
slow  motiiM,  Oe  B.A.  and  decUnatioo  dr«lsi,iM 
some  bit*  ot  braas  tabiug  tot  the  bearines.  IM 
aiee  an  wood.  In  the  original  model,  the  ■■* 
size  as  mine,  made  for  the  late  Oovenment  Astro- 
nomer of  Madras,  Mr.  N.  R.  Pogaou,  the  baainv 
were  of  wood  mvely  rubbed  over  with  plnmtMC- 
The  ttand,  he  informed  me,  quite  anawtnd  U 
purpose,  which  was  to  have  something  capable «( 
eanving  hia  4in.  Smythian  [a  heavy  inttrnmnt), 
and  yet  light  enough  lo  be  readily  taken  tromm 
verandah  to  another.  Howevea,  the  ' 
of  inserting  brass  bearing  surtao—  "  ' 

have  been  made  in  tbe  simple.. 

brass  tube,  driven  on,  and  turned  to  shape. 

I  divided  tbe  drdaa  in  my  3)in.  UUie  to  10  fcr 
R.A.  and  V  for  declination— quite  fine  «non^  it 
my  opinion,  for  a  portable  mount. 

Tbe  tolasoopo  as  ahown  is  absurdly  small  in  pc- 
portion  to  the  stand:  it  is  2i in.  o.g.,  and  2ILea. 
focal  length.  _ 

I  will  add  that  the  tiipod  and  tiia  "  eattitp'' 
are  of  weU-aeaaoned  teak;  the  azaa  era  madt  « 
Trinoomalec  wood,  a  bard,  ctoM-gralnad  tlaAwr 
ita Engliah equivalaait  would  be  bombtua^>k  V 
hard  beach.  MvamtWtA  , 

Arkonum,  India,  June  IS. 
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I  BOA-OOKSTaiOTOS  IH  0S7LON. 

il9.]— Bl  the  Indlui  mul  wa  hear  of  two 

laiu  ckptoied,  baiag  ftmpliibioiu  and  onuii- 
I.  1  bkia  nn  doubt  they  bad  deioemlivl  & 
utheM*.  UotreTflr.thtjBttuiikuzeklmost 
ibie.  I  tukT»  >een  their  ilimy  li»cks  in  ■ 
forait,  rnembliDg  the  groove  mftde  b;  dng- 
k  ha^Tj  log  of  timbei !  Long  ego,  in  Che 
I  of  ths  Cooig  Bkjili,  there  were  two  foot- 
,  tmcb  hdiig  %  lartsbral  jomt  of  a  python, 
id  with  troeade,  and  ttaii  was  often  lemoved 
>w  Ekigliili  Tiaiton  th»  ■peomene  obtained 
'    -*-  '^    I  found  bj    that    noble  duiing  a 


^,       lEPLIEa   10  QUEEIES. 

In  tMr  anttctn,  Cerrtipaiidtnta  art  rttptt- 
■tqu4tUd  it  nuntitn,  w  m«A  utttanet,  tkt  {■(/• 
MW«r  (>/'M«  qntry  tuktJ. 

.6T.]-Wet  Plataa.-I  can't  agree  with  Hi. 
ae  that  onl;  *>laz7  people  ooat  their  plate* 
I  mixture  of  halt  white  of  egg  and  half  water." 
who  "know"  do,  not,  however,  twoauae 
Lre  lazy,  bat  beoaute  they  aie  aware  ot  tha 
tagea  to  be  derived  from  the  method.  Let 
Kaplan  noat  hia  plate*  with  a  labitiatuin  of 
len,  and  he  will  never  na  a  film  leave  the 
ud,  what'a  more,  he  can  alwaj*  ba 


rhad  got  thu*.  The  fint  diacovei? 
■adekt  tha  maiter-attendant'*  jetty,  where  a 
python  waa  nen  coiled  np  near  the  loof.  Mr. 
rynam  and  lb.  8teyn  were  icon  anmmoned, 
tiaj  *et  sbont  oatohing  the  mooater  by  meane 
wa.  WiUigTeatdifficnItyaholdiruat  length 
a  tha  raptai),  and  ha  waa  hauled  down,  and 
with  long  ckhlei,  a  levenwe  waa  obtained,  and 
>•  tfatown  oral  into  a  b%  paokjog-oua  and 
1  down,  Mtfeotlv  intact,  i^  fit  for  ezhibitiDn 
heiB.  The  anaxe  waa  on  exhibition  at  the 
mmeut  woikihop  at  the  breakwater  aU  the 
ing,  and  wu  an  object  of  mnoh  inttteat.  Ita 
waa  aa  bag  a*  a  nuui*H  thigh,  and  it  measured 
;  21ft.  in  length.  The  weond  reptile  took  a 
r  time  to  captme.  Fiftaea  latolver  bnllata 
pnt  into  the  reptile,  and  then,  as  it  showed 
of  stiffening,  a  rope  wa«  tied  nnmd  its  taiL 
uswat  Meured  to  poles.  A  tew  minatea,  and 
■ake  was  taken  on  board  the  Oriiata^  A  tape 
ue  was  procnied  and  the  leptile  was  measured 
It.,  a  very  fine  epedmeu.  Later  on  the  make 
kinned,  tor  presentation  to  Uie  Sydney  Ud- 


ke  StMimflrs.— The  largeat  ateel  ateamar  on 
treat  Lakea  was  lannched  at  3oatb  Chicago, 
the  yards  of  the  Chicago  Shipbailding  Com- 
OD  the  Calnmet  Biver.  It  was  ehriitened  the 
land,  is  boiit  ot  steal  throughout,  and  has  a 
'-bottom  with  compartments,   and   haa   the 

bulkhcBda  throuKn  the  bull  proper.  There 
klio  coUiiion  bulkheads  in  the  hull  fore 
aft.  The  dimenaions  of  the  staaniar  are 
lUowa :  —  Length    ot    keel,    330ft.  ;    lacgth 

all,  31Sft.  ;  extreme  breadth  ot  beam, 
:  depth  ot  hold,  24ft.  6ia. ;  triple-ex- 
on     enginea,    24in.,     39[n.,     end    63in,,  with 

atroke,  steam  beics  anpplied  by  three  12ft. 
ift.  Bteel  bojlera,  at  1001b.  praasura.    She  will 

about  4,000  tons,  and  will  attaio  a  apeed  ol 
;  fourteen  milea  an  hour.  The  coat  of  the 
iw  is  about  2«l,OO0dDl«.  She  was  buUt  tor 
'at  traffic,  bat  will  be  nsed  In  the  iron  ore 

Baofllua  aa  ■  Fanner's  Friend.— An 
ttunily  for  toatiug  Loeffler's  method  tor 
yjiae  mioa  in  lar^e  nnmbers  through  the 
T  of  badllDi  Typhi  murium,  wu  preaented 
the  J)riU>h  Midical  Journal)  by  the  recent 
le  ot  field-mice  in  Thasaaly,  ij 
ti   an   entire   field   ot    com 

ejai  in  a  night ;  tha  harveat  waa  nl 

agtred.  The  bacilluB  had  been  shown  to  be 
igenio  for  mice  of  the  apedaa  Arvioola  arvalie, 
CeBeld-mice  in  qneation  belong  to  an  allied 
ss.  Fnh'minaiy  experiment  showed  that  the 
las  was  fatal  to  these  alto.  It  waa  farther 
I  that  the  anlmola  ate  readily  bread  impreg* 
1  with  fluid  ooataining  the  organisms,  and, 
|h  wall  •nppUed  with  suitable  food,  wnanmed 
»s  of  the  bodies  of  tbeir  fellow-mice 
1     had     succumbed.      The    bodllns    gi«we 

Bpon  a  decootioD  of  oala  or  barlciy, 
hl(&  peptone  (1  per  cent.)  and  grape  auear 
E  cent.)  hate  been  added.  Culture  Sold  of 
oompoaUion    woi    made    in    quantity,    and 

of    agar,  ooataining    pure   onltaros  ot  tha 

a  were  prepared.  'The  practioal  meaaurei 
against  the  plague  were  aa  followi :  — la 
ntploceit  was  pmved  that  the  bacilliis  waa 
laaa  to  aU  the  domeotia  animal,  kept  in  the 
«d  dlitrictt,  and  to  man.  A  quantity  of 
re  medium  waa  poured  into  a  vessel,  and  to 
ha  oontenta  of  some  of  the  agar  tubaa  ware 
L  Feasants  were  cauaed  to  coma  in  from  tha 
led  diatrieta,  each  bringing  a  basket  of  broken 
I.  Hi*  bread  was  soaked  in  the  inoculated 
aod  tha  men  dlimlMed  with  inatructioni  to 
in  MHh  BKnue-hoIe  a  portion  ot  bread.  Ae  a 
,____,  ......  ^,^j^ 


_  (Oil  dying 
tg  aomben.     The  final 
r  ttfaka,  were 


ring  a  clean  negatlTe,  provided  the  subsequent 
iions  ate  eaiiSolly  and  properly  perfoimMl, 
appears  to  be  the  property  of  albumen  to  give 


ucally  dean  snrtace  to  tha  plate,  since  plates 
■ted  oan  be  used  over  and  over  again.  The 
optriuidi  is  aa  follows  :  Beat  up  the  while  of 
{  to  a  troth,  and  let  atand  over  night.  In  the 
ng  it  will  be  in  ft  liquid  state.  Four  thia  into 
le,  and  add  three  or  tear  timee  ita  balk  ot 
,  a  weak  eolation  Iwing  preferable.  Shake  up 
md  drop  in  two  or  three  drope  of  liq.  ammonia, 
ent  to  give  a  decided  amell  of  sounoDia,  and 
As  yon  rinse  your  dean  pUtea  under  the  tap, 
allowing  tha  auiplna  water  to  run  off,  pour  on 
~    .a  way  aa  ooUodion  [the  pUte 


it  ap  in  Uie  rank  to  dry, 
igoon.  W.  O.  Strbiton. 

IG9.1— HTdxoMtibon  Snsinoa.— I  do  not 
understoiid  the  qoestjon  ol  '*H."    Does  he 

that  he  wiahee  to  conitruct  s  hydrocarbon 
9  and  den'gn  his  oim  pattama,  or  does  he  wish 
>cara  costuige  and  fit  the  thiog  up  f    It  the 

can  iM  had,  be  will  act  weU  to  purchooe 
for  it  he  has  to  make  psttams  for  ooly  one 
9,  that  will  be  a  very  expcoiaivB  affair.    The 


to  do  with  Count  Mattel's  ramediis :— Water 
oovered  with  a  piece  o(  coloured  glass  and  exposed 
to  the  rays  ot  the  aua  givo  eSecta  upon  the  human 
aystema  Lbe  aame  as  many  ot  the  vegetable  and 
mineral  drug!.  Far  inatouue,  water  expoaed  under 
yellow  gloaa  ia  porgative  uid  a  core  ot  coativeneea  ; 
red  ia  a  good  nerve  tonic  ;  and  for  dysentery  blue  1* 
sedabve,  cooling,  and  invalosble  fur  fever.  This  I 
write  froui  experience,  foritbaiouce  moredeUveied 
roe  tram  the  jawa  of  death.  That  the  seoondary 
ooloura,  orange,  green,  and  parple,  have  valuabb 
results  I  cuiaot  doubt.  Ferbkpa  aome  ol"Oan" 
will  explore  thii  new  field  and  report,  for  I  believe 
that  ranch  more  is  in  it  than  meece  the  common  sya 
and  onderstandi^.  I  have  found  that  three  honn 
of  sunshine  (■  suSdent  to  expose  the  water.  Dote, 
about  two  tablaspoonfuls.  The  water  ahonld  ba 
like  oolourad  bottlea,  or  in  coloured  piper 


^ kit  could  be  carried  sMut  in  theooat 

pocket— an  ideal  medical  chest,  I  con  awuie  yon. 
I  have  not  been  able  to  make  the  researdiea  I 
should  like  to  ;  but  probably  aome  of  our  acientiflo 
"Oars  "  will  lake  it  up.    I  call  it  Klar-pathy. 


inllyandpropraly  perfoim*d,    „,  the  dark.    Have  aUo  expired  gum  arable  ui 


"V.'4'.  1 


kphtha  vapour, 
osBdby  pasalng 

^f  the  boat,  **  H."  aoouiu  iuu&  up  uu  uavik 
sn,  and  think  over  the  difficulty  of  the  task 
ipoaea  to  himself.  S.  B. 

176.]— BoUer  Fuel.  —  Mr.  Hintoa  might 
id  in  heating  hia  boiler  with  one  ot  Fletoher'a 
rs,  using  gas  made  from  gMoliue ;  but  would 
be  better,  aa  na  is  not  available,  to  mount  the 
on  a  charcoal  tomace  F  Jubos. 

iOl. 1— Lathe  Headatooka.  —  The  queriat 
I  have  given  the  aize  ot  the  lathe ;  bat  he 
take  a  luut  or  two  from  the  practice  ot  good 
:a.  Ha  can  oae  braas  or  gunmatal  tor  Che 
iga,  or  the  caat-iron  itself ;  but  aa  to  t^ier, 
na  differ  tiom  one  in  five  to  one  in  ten.  He 
I  read  up  many  discussions  on  the  subject  in 
rolumea.  L.  T. 

iOC]  —  OMna  BlvetlitK.  —  la,  I  think, 
:V..  and  more  recently  in  about  Vol.  XXXVI., 
are  full  lUaatrated  directions  tot  riveting 
;  but  there  is  not  much  in  the  art.  A  Ixiw  or 
nedean  drill  is  generally  used,  with  adiomoud 
mounted  in  a  tin  tubs.  The  holea  are  bored 
y  towards  tha  broken  edge,  taking  core  not 
through,  aod  the  rivets  ara  pieces  ol  soft 
wire  cut  to  aize,  and  of  this  ihspe  '  ',  with 
Ends  bent  elightly,  ao  that  when  forced 
Igeatoge" 

little  whiteleod,  plaster, 
:.   loe  iraae  puce  is  IM.  a  rivet :  but  thraeia 
nch  work  ol  this  kind  dona  nowadays. 

Nub.  Dob. 
il3.]— BlaedlDK  at  the  Nose.— There  ia  no 
liar  danger  in  bleeding  at  the  nose  onlasa  it  ia 
obetinaC«  character  and  refuses  to  yitid  to 
I  treatment,  such  as  cold  bathing.  If  it  is 
ent  a  mediosl  man  should  be  consulted. 

T.  L. 
13.]— Belting.— There  is  no  hard  and  fast 
>r  the  dimansioaa  ot  belting,  aa  aomethicg  de- 
on  the  amount  of  pulley  embraced,  on  atraln, 
Qdty,  and  also  on  the  character  ot  tha  bait, 
ire  eome  forrouts  given  in  Molesworth'a 
;Bt-bock,"  which  will  enable  the  dicceosiaua 
alculated  approximately ;  but  they  requira  for 
eaulta  s  little  of  the  knowledge  guned  h; 
al  eiperiauoe.  U.  M. 

27.]— Malarial  (mdjung-le Fever- Solar- 
-,  Oreen  Electricity,  &o.  —  Thanki  to 
"  for  hia  answer  to  my  query.  Ai  my  case 
iparience  appeua  to  bo  on  all  fours  "  with 
>o,  will  he  kindly  odviie  me  aa  to  future 
icnt  I'  Have  been  under  medical  treatment, 
th  no  good  reault.  Thay  appear  to  have  had 
r  no  experience  with  these  maladiea.  I  am 
ring  my  facoltles,  but  very  slowly.  My  own 
aing   lymptome,    prindpally,    are   loa    of 

S  nervous  energy,  with  a  peculiar  tenaioa 
e  forehead.    Have  often  wondered  ittbe 
..Ing  curiout  property  of  light  have  anything 


[T7G2S.]-Paliit  Brlers.-I  do  not  think  thm 
ia  any  useful  book  on  the  aubjact  of  driera  from 
the  oommermal  point  of  view.  Ai  regards  aann- 
facture  roein-oil  and  aplrits  are  thBBUslvea  drier*  to 
a  oattoin  extant ;  but  they  are  used  only,  I  think, 
for  the  ooarsar  kinda  of  point.  The  uaual  drier*  aia 
angar  of  lead  or  acetate  or  aulphite  of  zinc,  ground 
in  boiled  oil ;  but  tenbene  ia  generally  prefenod 
tor  good  work.  S.  T. 

[77640.]- Fire  Alarma.— Many  thanks  to  B.  C 
Boyle  tor  his  kind  reply  to  the  above  ;  but  I  don't 
think  I  mode  my  query  plain  enough.  There  are 
only  two  circuits  running  in  opposite  directiona. 
On  one  circuit  there  an  only  five  bells,  and  oa  the 
other  eleven  ;  both  bells  and  batteriee  are  In  aerlea. 
The  bells  are  trembling  telle,  woand  to  '2&  ohms. 
I  have  now  put  10  oella  on  tha  ehort  cirBult  and  20 
on  the  other.  The  abort  circuit  works  very  wall ; 
but  the  drcnit  with  the  deveu  bells,  the  uit  twtt 
or  three  belle  the  hoEamers  are  kept  duwu  when  the 
current  is  on,  the  next  five  or  aii  work  fairly  well, 
and  the  lait  two  or  three  bella  tha  hammere  only 
just  move,  the  current  being  apparently  exhausted 
through  paeaiDS  through  the  rauituiCM  of  tha 
others.  WouliT  continue  ua- ringing  bella  be  any 
improvement,  and   r'  '  """         '"   *""  " 

■attafoctorily  on  one  - 
be  gladly  received. 

[77665.]— BeatlDK  Beeda.— I  beg  to  thaak 
"Organon"  and  Ur.  Bottone  lor  their  rniliea; 
but  r^ret  that,  owinp  no  doubt  to  my  own  bdis- 
tinotoea*,  the  query  la  not  met.  I  do  not  kooir 
what  the  tectuuoal  term  ie  tor  tha  piece  of  nutal  to 
whidi  the  reed  ia  fastened,  but  they  will  allow  a* 
to  call  it  the  rest.    If  I  ai  ''  '     " 


Dontoch  anu  uub  uiuiuiia 

when   he   stalee  that   ' 


creoaed  presure,  why  does  it  not  prevent  i 
deaeending  under  the  less  presiuie  't  Will  Iher,  a 
anyone   aue  who   difoen*   my   difficulty,   plMU 


'a£er  Motor"  is  deddedly  e 
aiphon  is  used  to  oonvey  water  from  a  high  to  a  loir 
level,  and  not  to  "  raiia  "  water  to  a  bigher  leTOl 
(refer  back  to  Mestr*.  Clark  and  Montaon's  answer 
to  No.  713-3).  It  ia  trne  there  would  be  a  greater 
fall  down  the  "  longer  leg,  bat  there  ia  no  mechaui- 
cal  advantage  to  be  gamed  by  it.  The  diatonoe 
of  tall  from  the  free  aurfaoe  alone  datarminea  tha 
velod^of  Sow,  audit  would  be  neither  greater  noc 
■utIIt  il  Bowing  from  an  oriSce  at  any  point  In 
the  dstem. 

24,  Fhwance-road,  S.  W.  F.  Webb. 

[77710.]— Bleetrioal.- (I)  To  test  onypartof 
dynamo  tor  inaulation  reaistauce,  join  a  wire  from 

winding,  ud  oonnect  your  earth  terminal  to  any 
metallic  part  ot  tha  frame,  in  teating  armature, 
hold  line  win  on  any  aegment  of  ocmmutaEor,  and 
oonnectcarthwiretotheahatt.  -(l)  One  Ledanohd 
call  (pint)  quite  auSdeut,  or  one  Doniell  cell.  (3) 
To  tat  for  coutinuity  in  armature,  connect  leads 
from  galvanometer  and  batteiy  reapeatively  to  t^o 
adjacent  isgments  of  commutator,  then  bold  one 
lead  firmly  on  one  aegment,  and  move  the  othw 
round  the  commutator,  and  notire  the  number  of 
degrees  dafiection.  To  find  a  fault,  dlaconoect  any 
two  oppoaite  connactiona  to  commutator,  and  thsn 
teat  which  holt  the  fault  ia  In  :  continue  to  repeat 
thia,  and  you  will  eventually  Had  which  convolutioo 
the  fault  is  iu.  (4)  It  greatly  depeuda  on  what 
current  is  to  pass  through  them. 

F.  H.  DBoaunaLS. 

aee    tbftt     in   tha   taA 


5tQ KNGLIBH   ItEOHANIO  AND  WUKLD  OF  80IBK0B:    No.  1426.  Juxy  aa,  isn. 

-tanni  in  ancli  a  wmj  that  it  ii  difficult   to  follow,  runlt  in  DC  cnirent  at  kll.    Ther  on  »oimd  ia  the  '  w  cnocmoui,  that  Um  amount  of  csireDt  vbii^  (ooM 

"Di*  torn  OD  the  let!  ahonld  change  plaoet  with  ths  aame  direction,  bnt  tbeir  virtue  dependi  on  the  fact  pau  would  be  infliiiteainial.                 S.  Borron. 

tot   on   the   jyht.  and  ^.ij™  made  pojitive,  that,  as  one  is  tluown  pal  of  action  bj  the  intro-  r77761.]-8outliem  Oroaa  and  OiMt  Bmt. 

"  Kepler  »  Problem  "m  worth  itadjing;  it  uiued  dnction  mlo.  or  abrtraction  from,  the  reaulanoe  m  _>„  renli  to  "Noao  "  I  bee  to  ut  that  it  ii  na- 

for  ajdiDB  the  ";q"Mon  of  Hma,"!'  ot  the  differ-  the  circuit,  the  other  corne.  int^  operati™.     They  ,-2  J„'P  J,'^^,  g^'  B^^d  th^SonU-m  cS 

WW  between  the  time  bj  Oie  clock  and  the  sundi^.  mutuuUy  make  up  for  each  other's  .hortoomiDM.  ^,  ^^  „n,j  jime  at  Madras,  or  aojwbon  betna 

It  will    be    found    m  detail   in   Tail  and  Steel  s  It  is  a  grand  principle,  and  the  onfpnator  of  it,  itr.  ^^^    l^titudea    of    27°  X    uid  27°  S     and  mynf 

"Draamicaol  a  Partlde."                    „-,r.^  X"'"''  i'  t'^"^-,'"  '«"'".  ^»»"«?  l'?''^"  from  between  these  limits-i.i.,  on  the  E^aator-lta* 

Bath.                                                    M.ICE.  the  greatest   fhilosophera   in   the   land.    It  u  a  ^ap,  „,  .tan  wfU  hart  ^bout  an  ^nal  altitiida 

f77713.]-OiiMUon«ffivenlnBxamln«tion«.  meoWioia  fiUfllment  of  th«  text.  "  Bear  je  one  with  r«aid  to   the  qnoUHon  from  the  book  «< 

— tWi  SMma  hardly  a  fair  qoestioD  to  put  in  an  ""'■'»''  ■  burflens.                                   A,  fc.  u,  t^^w  f  bare  to  inform  him  that  Orion  did  art 

flzamination  if  no  bookioriDatmmentaaleallowed,        [77714  j—Baromotsr.  —  BemoTe   the  mereurv  "stand  right  orer  head"  at  5  a.m.  onD«c.2S~lt 

Mpadallr  as  the  time  allowed  ia  uaually  only  two  from  the  lobe,  make  a  little  bag  oat  of  an  old  kid  was   then  actoally  setting.    It   bid   faea  ^  Ot 

or  three  houi*.    The  aolotion  dependi  on  tbe  fact  glove,  noefzs  the  mercury  through  this,  which  re-  nsareat  point  to  "  orerhead"   at  about  11  o'dod 

that  the  sines  cf  very  small  anglea  or  arc*  aie  equal  mom  all  dirt.     Waah  Oat  tha  tobe  with  a  strong  Lhe    preTious    night— nz.,   13°  from  the  Moith  gl 

to  tbe  area  (at  racUai  unity)  themselrea.    Now,  solntian  of  carbonate  of  aoda,  liiue  out  with  water,  Uadraa.    I  shonld  eay  hie  intarertjng  trareUo  ax 

M°  26'  -  60°  -  1°  3S' ;  than,  using  the  formula  and  thoroDghly  dry.  Then  pour  a  little  of  the  clean  uleep  in  his  "  bunk  '*  at  that  witdung  honi  of  Ae 

■hi   f*_Tll  _  rin    *  iw.  71      «'n  ■Rm.  *  merouiy  into  the  tuhe,  keepinB  yonr  thumb  on  the  moming,  or  elae,  it  he  were  star-gaiing,  ha  mail 

•in.  (A-B)-iin.Acoi.B-»in.Bcos  A,  o™;^^.    give  it  a  few  ^lei  Jerka  from  you,  lot  kn?w  ■' Ori<i."  if  he  aaw  it.    The  Soulhin 

and  eallfng  V  35'  a  for  ihortngas,  and  patting  oo*.  a  which  forcaa  the  meioury  otic  the  bend,  tap  the  Cnw  cannot  be  well  aeao  ao  far  north  aa  Maim, 

m  I  (the  real  vajae  ia  -9996),  we  get—  bulb  gentlT,  which  brings  down  ths  manmrr,  and  its  maximum  oi  meridian  altitude  in  that  laltlidi 

ain  5S°25'-Bin  60°  —  aoos  60°  remove  all  alr-bnbblea,  MinK  oardal  not  to  leak  it  113')   being  only  about  U°,   which   It   ataiM  at 

_  too  much,  as  the  bulb  eili.    Be  careful  to  remove  ^h.  47in.  a.m.,  Deo.  28,  the  Polntera  of  tbaOMl 

1^  ana  of  60"  ia  known  to  be  ^     and  its  oosme  *U  ^*  air-bubbles,  becauie  the  barometer  will  not  Bear  aouthing  Ih.  20m.  aariiar  at  ao  altttoda  akari 

•i  work  nnleaa  the  ad  Is  remcvad ;  thai  put  in  your  39"  lower  than  at  LoDdm.    Our  tzaveUM'  aqi  Sa 

—  }.    The  length  of  a  in  tarmaof  radius  ia  found  weight  and  leave  euffldant  marouiy  to  liae  and  fall,  Qreat  Bear  waa  "  upaida  down,"  aa  if  tkatmnt 

by  mnJtipljiiig  1*  Sfr  or  l'5ftS3  by  r  and  dividing  ao  that  the  hand  may  travel  oompletely  round  the  position  peculiar  to  the  ICadraa  latttada.  Itbalfta 

Iw  180.  Uia  remit  bting  -02763.    Finally,  we  get  dial.                                                               T.  G.  Mme  poution  it  alwiya  has  whesi  the  PoUtmm 

dn.58°26'  -  '862;  than  from  the  given  lengths  of       ttttm  t    VKAtn     »•««.>    «««•»       t   h>»  "o  the  npper  meridian  at  anyplaoa  ^  tt*  «rt 

and  eo^e  of  46°  are  eadi  -=  or  -TOT,  ■>  that  B  foousaing  eeraent    I  am  well  aware  they  are  not  „       '„ 

yj-i               '  pnfact];  flat  but  naithet  are  the  pUtaa  on  which  [77TS2.]-Braah   Haohisa.— In    all   tm^Mir 

muat  ba  a  Ilttia  more  than  46°.    Sty  B  -  4o'  +  A  ;  the  emulsion  iieoatad,  aa  it  would  be  very  little  uae.  iron  enough  magnetism  is  left  after  TnagnatiMlJM, 


Have  your  tocuningaEreen  abaolutaly  flat,  if  your  or  iaeven  generated  by  tbe  tanoatrial  n_„ , 

tin.  (46  +  t\)  -  -714  =  -707  +  A  x  -707,  pUtaa  were  not  likewise.    Perhapi  you  tave  got  to  give  a  feeble  oorraot ;  thii  is  paaaed  roundlte 

f_n..  _hi.h    A    _    nnno      -w^..  i...  t»~   <ki.  !_(,.  hold  of  a  rather  bad  sample.    Trr  another  pieoa.  field-magnets,    and  generatea  a  itronger  mnNt    , 

&;'^r^th»,^n'2ie..''ruI«*;i;X^^^d  Theshorter.hefocusofthE^tb^ea.i.rto^.  Incre^infon^  wh.t^atimea  call^«»  ».    j 

fflSdeby  T,  which  give.  -oGT  or  y.    S  is  there-  E.  B.  pound-mtereat  pnndple.  A.  B. E 

"  re45°33'       -  -  -        -  -  


low,   if  the  two  sets  of  coils  Pi  Pi  and  Tibration   sat  up,   or  is  pnipoaely  given  to  itbf 

.  eiacUy  equal,  no  aound  will  be  heard  iu  pusing  a  current  once  ^oogh  the  litti-mipd   ; 

,  ^,,  ^  .   ..  w.   ..  telephone.    Should  any   sound  be   heard,  the  ooile.     Once  the  machine  is  started,  the  anaatoa    \ 

ojj    /i_:iiv    >       J       0..1J!        1       luA-.T.!.-..  oiil>  Pj  Bid  S,  are  approached  or  receded  until  par-  current  does  the  rest.    Seomy  book,  ■' The  Djiimo:    ! 

SldeCinUbefound  =  812ey«ds.    What  I  thmk  feot  balanoe  is  attained.     If   now  a  fl.t  piecS  of  How  Made."    ■                                        S.  BoiTOl.       • 

Unlair  about  the  uueatioa  is  that,  until  tou  have  motnl  Iw  t^Ui^w)  kRturiwn  i)ii>ny<ita  P   init  <4     unnnilii                                                                                                  i 

j.ttta,.,bh.ii3„..i.d.«o.,.'y;;.4"«"»  mil^  CiSSrSii  ?S  .'<  S.  i"o"o«  ,  [r7;Mj-ci,mio.i  .oiu.«.,-ii  -^.^  i 

tW  B  would  mm.  out  n.«ly  4S'.    Ii  it  did  not,  ictiorot  P,  i.  spent  in  «tti^g  up  iuductiou  in  tho  tJio  w.l«,oii«.no»u,u.R  cont«in.limeu.idnn«   j 

aUyoui  irork  would  bo  thrown  awsy.  pi.H,  ot  m.t^.  %i.  cui  ujui  bS  bJuiood  by  ro-  .«  biwboniito,  which  u  thrown  down  o.  iul[4^   \ 

B-lh-                                                    HI.C-15.  !u..in,th:"h.PrL.ds7fSth"  .JS     nil",  wbioh  bonig  oaolubl,  piod.o.  tb.  oloudij«j   ; 

[I?718,]-ti»I,.ia«,l.,W,i,liln,I...hln...  n»»u™i  th.  dftunoo  n.o«.rr  to  bS...  IhiH;  i'.CTt't.lSS^SbonoJ   XwXS   i 

-fehu,8»  .1  t,u,TO»tuj.,  il  .t  .11,  .I.otlb,ni  will  b.«.,  to  oo.pmtJo  1.1.0..  oouduolijitrot  '^i'^iJ-' '^^"i^uViSS  cS'Sa^ 

Topiaightlr      II  k.ptl..d^pl.<.,tb.r  would  «i,otb„.i.U.,pi«,.Iin.tJ.ub.titutriIoith.  g  „S  JZS.   'tI.  Si^' S  ul^liS:  1 

notb.  „,lh.wo».lork«p,.,  ur  numhoiof  11..1.                                                   S.  Bom,..  SoSj.oSonSl  but  oth. 

7.«»"-    IIthBrweiBUlowodtorust,andthB.pni.g  [T77o3.]-Dynunio.— To  Mb.  Borrona.-Youi  wiU  not  b.  much  affootod. 

thOeby  wuk.ned,   the  tooduicy  would  bo  to  o.ei-  .™atnr.    dnVni  .t  l  mn  r.™    ™r   minul.     .hnulri  "'"  ""i  ".  ".i^  ou.oiBU. 

„i.th.w-ghtoii».d«.bi-.'      A.E.B.  sr;St»~t.,^dir.id"?%bS,T"ihriS;   [.'?'"'i-^!:°*a°  "■''?^rS°TSL3f  ■ 

[777ai-Hlinn.j-II    J.   Snlton    will    00..  Uijol  26  „!»  "o^P.;^^!  tb,  w.„  ™ng.d  in  ^i'%!^,Z^i^SSZ.'Zt£'^^a!i  ] 

sfrdSsAss-rfSk.-fSi;  -°— "•'-■°' '''■-"" "-  ^i«ni.j,tio„  „dt,^,.h.  w. ^^- ; 

!SS.-.Sd  "t^tsriss^dy-iovsro;  <o — °>  -•'■?„"oS,'.st.™,Ki.,tH..„h,p-«  . 

ammonia  at  10  strong  by  the  common  or  works  ,         .,.,,-■.,.         .             ,                    [77765.]— Bleotrlo   LlKhtln».— Dry   ceils  «• 

ammonia  slaas  :  ahaka  well  toHether  -  kaeii  it  in  a  "  would  not  be  advisable  to  put  more  lamps  m  ^,  adapted  to  sleoWc  lighting.    The  amoot  d 

cool  pUoe  (or  twelve  weeks,  stiSing  it  with  cork  off  parallel,  since  No.  20  ™  will  not  stand  more  than  current  required  to  light  a  Tampla  oonsiderabla,  ta* 

for  one  minute  once  a  week  ;  it  will  be  ready  at  the  2  amp«res  of  current  without  getting  ho^  it  theoelU  are  used,  say  only  ZOmiuntoaatatlMa 

end  of  three  months.    Take  orchella  and  prsmwted  ''•  "°™"^-  aerera]  occasions  eait  evening,  the  ealla  wiU  soc«iy 

and  liquid  litmus  will  come  out.     Keep  it  well  [77767.1— Handbook  on  Oarpentry.— As  good  down,  and  will  want  aprolongadreat  to  recuptas* 

corked  m  bottle  for  use  aa  required.    The  chemistry  ,  took  as  any  for  your  purpose  would.  I  think,  bo  Yon  might  have  them  rechai^ea  by  coupling  Bp  M    . 

of  orchil   products  is   little  understoood,  althaugfi  W.  T.   U.  Qoas's  "  Bench -work  in  Wood,"  with  a  dynamo.                                                S.  Bonon. 

there  is  atxiut  6.000  tons  ot  weed  used  annually  in  300  illnatiationa,  price  3e.  6d.,  published  by  Arnold.       [77766  1— Braaa  FoandlsK.— Uelt  down  MJ 

this   conntay.     The   Emmett    theory   is   gaioiug  3.  BoTTOsa.  oJaUps,  ic.    Don't  put  anything  with  it. 

SS^bva^ljSb;,                     ""tS^^"  [77759.]-Bl«.tpio   Oaa-Uthtap  Battory.-                                                      if  K.  Dai«.  C.K. 

ttuoeu  by  a  microbe.                                UBoxnra.  ^^  ^  ^J^j^^  gaa-lighter  here  of  a  new  and  iin-       [777a6.1-Bra«B    ratuidit.».— A     tnUtum  *   . 

[T7T31,]— lucnbator  BeBulator.— I  have  had  proved  make,  which  contains  nsitber  battery  nor  ebout  Mnal  naria  ot  copper  and  rino  willdafei   ' 

aome  experience  ot  incubators,  and  would  advise  dynimo.                                             B.  R.  DiLS.  oaatinB  angina  cylinder— presumably  ■  mods);  M 

onanat,  if  he  baa  any  eg^  to  hatch,  to  purebaae  a  Sherborne  Electric -Installatioas.  an  sxeeM  of  ooppei  wilt  makeit  tougher.  AottMr 

'^^'5^   Then  he  wJl  have  a  regufator  of  the  [77759  i-BIoctrio    Oaa-tlghtar   Battery.—  should  not  be  added,  hot  tin  may  with  adTantaga 

^h^^t^n^^'T^^i°°l:^V^'  T^  Mn7B^«  -tST  is   a   oUor^^eof^ier  Tough  metri  for  Wgine  work  iould  b.  ab«C 

ioi.,  but,  If  oooaaioa  befsJI,  a  good  Hb.,  and  auto-  ^^^^    To  recharge  it  is  not  an  any  job.    Suppose  Copper  SO,  brasa  10,  tm  3.    A  good  alloy  tor  Ita 

\.ff^r.t'^LT^^^::  ^^"  t^d  ^Si™C"U,*you  ^y^  pu^C  would  no  donbt  be  found  by  mdta.4 

'-^  '^'-J''??^^"  your  hand  ^recoatJoKtheinsideofthisUYBriUto  oldWraandgun-melal.                          .      O. 


matically 
treatment.     Queriit 


VXfl"^^™  ™  LEn'^™,    jour  hand  arecoating  the  inside  of  the  sUverpUte   old  Vara  and  gun-metal. 
-with'i^^bt'o^SartSe"«ul^':S     UfuaoddblorideoW     I"  .W  j»«n»oe  it       [77767.]-Bl«otropUtlnj.- 
•  -iti,  ™-(  ^liiJt-tl.  .-A   ™.».™.i    IS  of  no  oae  to  use  the  moist  predpitated  ddoride.   the  reoent  artiolas  on  the  eubjeo 


satiafaotory   (with  great  aolicitade  and  maternal    | 


r    (with  greal 
light  be,  but  1 


It  precipitated  chloride,  the  reoent  artiolas  on  the  subject  by  lb.  Siuth,ni 

luo  .uuo  ^u  .|»»  M..~oen  the  lino  and    sQvar  obtain  "Electro-Fitting,"  by  Booney,  plica  3s. (sN 

whepoai'ituquita"fheaioeptionfo7i''hroTo'pla9   must  be  Mod  ^Ui  a  soIuHm.  ot  chloride  of  rino  ;  ^dvertisemenU).      It  Is   hardly    fiiz   ta   oosaff 

tStouant  wh^«o  to  miS  oSi^  c«e  J^b«Jied^    strength.  1  part  chlondo  to  20  parte  of  wato;^  v»i„ble  space  OQ  subjeota  so  trash  in  the  mtMSJ 

4  £  3                                                                            H.  BotWhk.  of  niost  readers. 

[77737.]-Fl.ld.«.„.l..-ro,    th.',...;..       l,"'»!=-JS"'^'.S;,rS'lS''S^'^;  Ooo»™»»i™,Bl«t«o.lIli.,i.-» 

rt.l.d  .hunt  dynuno.  u.  nnraited   lor  pu.11.1    P*?  °','i^'r  ^   ^Jfl^     .T       '?"?«"' o""  [77767.]-Kl«otroplntliiK.-Ono  qnut  otnln. 

lIjhll.gwo,k-V...tb.thj.wilohin80«.Souib«    '^.''S^^'^T^^!^      ZS^S^^  Hiii  .t  l.it  to  do  Ih.  lob  «tiJ«*»J..    YoujiJ 

oTLni".  noi.  ouim  1.  thrown  iSto  lb.  diomt   'f  """■''"  °?°'';"5""  °^' ™!S^5  "ffS  £  w«it .  pohJUng Uth.  to  p*  .  good «ai, Bid  w«l 

when  r.ollj  !.«  I.  nquired.    Queri.t  will  psreriT.    r^\  .?°"  ™°  "l"""? '"PP?' "T? j' "^h  J?*  "^  thii  th.  nwMMiiy  mop.,  Sofl^  boh.,  ic    B.tt4 

th.twith;m».onn..tion.  Ihi.  would  not  h.lh.    '»»"'"'• '»'»■''"  "•"".".fiti^^jS.';  Knou.   pot   to   «ml£;  .«bo.  l  ooluHo.  InlkH 


porous   pot   t 

r  then   the  quanti-y  ot  onnent  and  tbe  "   """■"'  ™"'""'-       ^  '     '      -" 

-1   lamps   would   vary  diieotly  at  each       [77760.]— Blectrlo   Belt.— 


S.  HOSBBT  BOHBBT. 


IBBT  UOHBBT.  Nlphuric  add  ali  parts,  nitric  add  om  part.  OotK 

I  abaolutaly  is-  call  to  contain  aolphurie  acid  one  pail,  aadinM 

vhiHu.    Ab  tM  njuau;  uuD  ui»b  HuiBB  uTusiuuB  SIB    uiuoTBUk,  tuvuiQMWkj  ui  |u«vb»BlIy,  whetbar  thfi  twolvo   pftrts  J   Is    tlus    inunsvaa   the  MbUf   vw 

liett   tor   paraUal   working.    The   telt- regulating    disca  are  connected  in  pairs  or  not    Practicallv,  it  amalgamated  with  nurmny.    Th«  battsn  AmII 

piind|de  of  oamponnd-woimd  dynamoa  does  not  lie   makca  no  diffcsanee,  because  even  it  any  appredabls  not  contain  mon  than  abont  oae  pint  of  satalw 

IB  tbs  taot  that  they  *re  wound  with  the  shunt  and   amount  ot  elaotrld^  were  cat  up  by  Ota  aetkn  ol  to  work  aocb  a  null  dvat  aolotioai,  and  wttk  It* 

-._^., >..._..,. ._,_„- "  imdatuteot  the  tady  on  the  metals,  the  «d«t.  you  wiU  have  to  be  OMafnl  to  git  salMiuW 

McJtbehnmwskinla,  oompmrtiwly  spwMi,  taaotti.    BesanrfallBmliiBg  IkaMU^ilwartM 


r!ia,  18M.  EKBUBH  KROHiNIO  AND  WOSLD  01  BODiNCni;   Ho.  148«. 
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AH8WSS8  TO  C0BSS8P0VDSVT8. 


thtmUU 


i9ift«lDno> 


w.a. 


HDm  TO  OOBBBPOKDSHTB. 


1.  IfiHi  cm  BM  iHf  of th>  ytftt  OBiy.  Mifl  pot  dtrnwiBgi 
forflfaMtntiaaaaBMpciatepieeeiof  papec  1.  Pattitl«f 
to  ^pvifli,  aad  wbio  uwwvnay  qneriei,  pat  the  onmben 
MvdlMthe  titlM  of  tbequaneo  to  which  the  repUn 
t.  Ko  chtyt  ii  i—dofog  iiMi  ■<  iim  lotten,  quaies, 
'  wrBaii    4.  LetteB  or  qnotei  uldBff  for  ■flrtrwiei  of 

anmlmti,  or  wnere  toob  or  othot 

be  pmriwwl,  or  icpoei  gitinff  **>^  Inf  iii  im 

be  inserted  ezeept  M  sdTcitlKmflnta.    &.  No 

_  for  edasKtiaiiel  or  edcBtifle  iof  ometioB 

thso^  the  poet.    6.  Letten  Mot  to  oone- 

to  the  Sditor,  aze  not  forwarded, 

of  OHmiiyiMiliiiti  are  not  gma  to  in- 


TERMS    OF    8TIBSCRIPTI0E. 

PATABUI    or    ADTASfCB. 

ft.  M.  fbr  ns  MoBths  aad  111.  for  Twelr*  Momtba,  port  fir««  to  u; 
MTtofthtUmitcd  Kiaxdoa.  For  th«  Uaited  State*,  13*.,  or  Sdel. 
Me. fold;  to  Tnme*  or  Bolci«m|  ISo^  or  ICf.  Me. ;  to  ImdiA  Ut. ; 
to  Htw  Zcoltad,  tbo  Cape,  the  wtot  Induu,  Cuuida,  Xora  Scotia, 
Vatal,  or  aay  of  tho  Awtraliam  ColomiM,  Ua. 

Tb*  rcmittoaco  •hovld  b*  aado  by  Pott  Ofle*  Ordtr.  Back  aam- 
btn  eaa  abo  b«  wat  oak  by  Um  ordiBary  Mwspapor  pott  at  tbr 
rate  ofU.  Mck. 

Mmb*.  JaXM  W.  Qimv  aad  Co^  of  AM,  CbMtomt-otroot,  PhUa- 
delpbia,  ar«  aathonaed  to  rcc«iT*  ■mbacriptioas  for  th«  Cnitod  Stotot 
for  tbo  ENGLISH  MECHANIC,  at  tho  rate  of  3doU.  2»e.  fold,  or 
Tbirto«m  Shiliiac*  por  aaanm,  pool  fk««.  Tboeepioi  wiU  b«  fbrwarded 
dlrtet  br  mail  fVoim  tbo  rablubtoc  oflleo  la  Loadea.  All  oaboerip- 
tioaa  will  ooouacaeo  witn  tbe  aatabtr  tr«t  iMood  after  tho  roeoipt  of 
tho  oalMcriptiBa.  If  back  aumbcri  art  roqoirtd  to  eomptete  Tolnmta, 
tboT  Mart  bo  paid  for  at  tho  rate  of  Sd.  oaeh  copy,  to  eoror  ostra 


STS 


ia  Mpafimy  dzawm  to  hint  No.  4.    Th* 
to  Icttan*  qneriei,  and  repliea  ia  meant  f ot 
the  naciBl  rood,  and  it  ia  not  fait  to  oeei^j  it  with 
ouafiana  aneb  aa  an  indicateil  above,  wiiidi  are  only  of 
todMdnal  intereaC,  and  whkfa,  il  not  adTcrtiaementB  ia 
lead  to  tepUea  whieb  an.    Tbe  **  SizpennT 
a  dieap  meana  of  obtainlfwraoab 
will  ayail  them- 


▼ola.  XXIT.  XXX,^  XXXIU  XXXTU  XXXIX^  XL^  XLII. 
XLIIU  XLIT.  tLY^  XLTI.,  XLTIII.,  XLIX.,  L.,  LI. 
LIL,  aad  UIL,  boaai  ia  cloth.  To.  oaeh.    Port  froo,  Ts.  M. 


All  the  othor  boaad  volaaiM  art  oat  of  priat.  Sabteribcrt  woald 
do  woll  to  erdor  velaaMi  at  teoa  at  pottible  after  tbt  eoaelartoa  of 
each  half-ytarly  Toloat  la  Febraary  aad  Aafatt,  at  oalr  a  Uaittd 
aambor  art  boaad  ap.  aad  thtao  tooa  raa  out  at  priat.  ICort  of  oai 
back  aaabort  caa  b*  had  tia^ly.  pric*  3d.  tach«  throafh  aar  book- 
ttllcr  or  atwta|{«at,  or  3^.  taeh,  port  firtt  from  tht  oflot  (tzcopt 
iadtz  aambon,  whieh  axo  Sd.  taeh,  or  port  f^to,  S|d.) 


ofiL 

II 
toWc 


ladtata 
frot 


dtata  to  YoL  XLIX.,  aad  to  tabttqata 
S^d.    Cattt  tor  btadiag  U.  Id.  taeh. 


it  rait.,  Sd.  oaeh,  or  pert 


an  the  initlala,  ike.,  of  letteva  to  band  n^ 
J  eveniBg^  July  90^  and  VDaeknowledce^ 


W.  JoBSK  y.— Alpha.— J.  A.— J.  T.  IL— Tbe  Lrdney 
DsacnMr.— J.  B.  KeXaman.— W.  H.  Bailey  and  To. 
—8Mrtea»b.— Air.— Xo  Name.— Hoaieiaa.— J-  Jeffrey. 
—A.  OapTatai.— A.  H.— A  Girl  from  Kaahmir.— WbeeL 
-  Ytodcnek  DaiiK- William  BadclilTe.— A.  MitebelL 

B.  Bolt.  (0«cerm31y  your  aRangement  will  be  all  right ; 
bat  yort  moet  have  a  high-pnMare  boiler,  and  had 
letter  gir«  m  ^cod  man  the  job,  aa  a  good  deal  dependu 
en  the  eeoocmisal  anmngement  of  the  pipee.  Yoa 
eoold  obnoniJy  fare  in  one  or  two  placea  aa  regards 
piping)—  XAaa.  [Th^.  Ob$trvaUyrjf,  one  ahifiing, 
monthly ;  Tla^r  and  Fraada,  Bed  Lum-oonrt,  E.C.)— 
Docn FTi.  Iff f  ezpeet  ther are  aimply  indiambbcr.) 
— Ttaaaa.  ( we  eaanot  find  tt, and  we  fear Jm  anycaae, 
tho  anmbcr  would  now  be  out  of  print.)— G.  Hall. 
(Marmillan  and  Co.,  or  Lcngmaaa.  pobliah  cheap  and 
good  mannili  of  all  the  rabjeeta.  Write  them  for 
entalognea.  Or  write  B.  T.  Bataford,  68,  High  Holboxn ; 
he  eai.  fivqceatly  aapply  audi  at  ae<»nd-baBd  prioes.)— 
B.  D.  >  we  do  not  know— we  think  not.  We  see  there 
ia  a  mannfaetnrer  of  elaatie  atoeUnga  advertiung  in 
the  Sixpenny  Sale  Colnmn;  write  and  aak  him.)  — 
J.  YmcajiT.  (A  **  fod  *'  ia  a  Daaich  meaamre.  It  is 
cqniralMtto  12-867  Engliah  inches.)— B.  Jassop.  (A 
eabie  foot  of  iron  aYeragea  48fAh.  weight ;  cast  lead 
ia  asnch  hearier- about  7191b.  per  cubic  foot.)  — 
FAsnvaa.  (Ordinary  Lcmdon  bricks  an  snppoeed  to  be 
9in.  by  4iin.  by  9iin.,but  they  never  an,  as  a  role.  They 
BBoatly  measure  8}  I7  4^  by  2|.  In  the  prorinces  the 
aiaeaan  often  much  larger.)— B.  Paiitk.  (We  do  not 
beliere  ourwlTea  in  the  application  of  either  tobaooo  or 
eobweb  to  flenh  wounds.  unooTer  the  wound,  wash  it 
with  clean  water,  wring  out  a  dean  handkerchief  or 
aome  lint  in  cold  water,  and  lay  it  over  the  wound ;  then 
bmd  it  in  position  with  the  handkerchief. ) — PExaioMBB. 
(The  rule  for  finding  the  nominal  horse- power  of  a 
^ain  cilindrical  bofler  id  to  multiply  the  length  by  the 
diamet^in  feet  and  divide  by  eix.)— Fbaxk  Youno. 
(The  average  jields  are,  we  believe,  reckoned  at  per 
acn  aa  foUuw« :  Wheat,  4  quarters  ;  barley.  5  quarters ; 
fiata  6  quarters  ;  turnips,  VO  tons  ;  mangold,  25  tozu ; 
beans  or  peas,  3j  bushels ;  hay,  2  tons.) 


r.    Wm.     Ghinzu    the    cdebrated    Xi>ttmghaTu 

Cricki^r,  wri'intr  from  the  County  CricLtft  Wart-houw,  1 1. » '.irrin^ton- 
Vntt,  N«ittin_''  nin.  tayn  .— ••  Y«>a  will  be  gUd  to  ht-ar  \h„i  llainrsd' 
EIrctropathic  iVit  ha*  quit«  rar«f«l  tliv  riiruniatttm  tliat  pirvcnttd  ni«> 
frompUjuif  fMitb^U  lut  wint«r,  and  it  hat  be«n  of  grrat  Wnctit  in 
tottaininK  •trrnifth  ot  nrrrr  und  cndaranrv,  whtrti  qualitif*  arr  both  uf 
f(reat  importuKr  to  i-rickc'tert."  Tbe  marvellnus  invi^orat-.ns.  hi'.ilth- 
rettorinjc  proprrtirs  of  thtt  ff«nuin«  Electric  Belt  are  now  «ell  known. 
They  girt  wonderful  support  to  the  «ptne  and  internal  orsjans  are 
L<bt  and  comfwrtable  to  wrur,  and  ure  invaluable  in  ali  c.tA'*  of 
aerrout,  mu^rular,  ur  orcuitc  w«-i1ineas.  Dr»criptite  pamphlet,  book 
of  tettimoni:il«,  and  c<jn»ultation  free  of  char;;?,  either  p4*r«onally  or 
bj  letter,  on  appli-  atiun  *o  ttte  Mediral  U^ttrrj  Companj,  Limited, 
Si,  U&fuidttrret,  L'.ndun,  W.    TLoM  who  cannot  call  thoold  write. 


Photography.—**  A  Photograph,  and  How  to 
Take  It "  ia  the  title  of  a  little  work  by  *'  Oue  Who 
Knows"  ^A.  A.  Wood,  F.C.S.),  now  in  ita  32nd 
edition.  It  is  published  by  E.  Q.  Wood,  Cheapside. 
and  by  Uorne.  Thornthwaite,  aud  Wood,  Strand, 
ADd  IB  supplied  g^tis,  aa  it  also  contains  a  piice- 
liat.  It  gives,  however,  all  needful  instruction  for 
taking  a  photograph. 

A  SUBSTITCTE  for  oil  as  a  wave-breaker  has  been 
diiooTered.  It  consists  of  a  thin  cotton  or  silk  net 
rendered  u  on -submersible  by  being  dipped  in  a 
apecial  chemical  composition.  The  net  is  thrown 
on  the  troubled  waves,  and  immediately  they  are 
still.  The  inventor  got  his  hint  from  observing  that 
floating  misses  of  seaweed  always  broke  the  force 
of  the  billows. 

Tkb  ooal  mines  of  Flena-les-Mons,  in  Belgium, 
are  of  great  depth,  aud  a  recent  survey  has -shown 
that  rich  veins  of  ooal  exist  at  a  depth  of  1,200 
metres,  which  are  to  be  worked  in  future.  The 
engineers  charged  with  the  exploration  drove  a 
gallery  at  a  depth  of  1,150  mfetrea,  psrt  of  which 
had  to  be  bored  through  a  mass  of  hard  rock.  A 
large  spring  of  salt  water  at  a  temperature  of  oOTC. 
was  also  eucouutered,  and  aa  it  oould  not  be  dammed 
back  with  masonry  owine  to  the  pressure  of  the 
water  and  the  gas  which  aceumolatod  there,  it 
will  have  to  be  pumped  out.  The  salt  in  the  water 
WAS  chloride  of  sodium  or  table  lalt. 


HOTICl   TO   SUBSCUBSES. 

Bvbteribtrt  rtetlTiar  thtir  cApitt  dlrtet  tnm  tht  Oflet  art 
rtqutttod  to  obttrrt  th«t  tht  Imit  nambcr  of  the  ttrm  for  which  their 
mbtrriptioa  »p«id  will  bt  forwarded  to  thts  ia  a  PixK  Wrapptr. 
aa  aa  iatiaatioa  that  a  tnth  rtouttaBCt  la  atcttiary  If  it  la  diairad 
to  e«atia«t  tht  tubteriptioa. 


GHABass  ros  ADTERTISnra. 

a.  d. 

Thirty  Werdt  t    I 

Bvtrr  AdditiMMl  Bifht  Wmrda* 0   1 

Proat  Pa<t  AdTtrtiatmtnti  FiTt  ShUliBga  for  tht  trat  10  werda, 
■fttrwtrdt  M.  par  liat.  Paraffraph  AdTtrtutoMaW  Oat  ShiUiaf  pti 
iiat.  No  Froat  Paca  or  Paracru>h  AdrtrtiatoMat  hitcrttd  for  bat 
thaa  FiTt  Shilliafft.  K>dactd  itnaa  for  ttritt  of  rnert  thaa  als 
iaaartioat  maj  bt  atetrtaiaad  oa  applieatiea  to  tha  Pabliahtr. 

ADVERT ISESCEMTS  la  EXCHANOI  COLCmf— for 

a.  d. 

Twtaty-foar  Worda  0    t 

For  trtry  ■occerdiajr  Eiffht  Worda 0    t 

ADVERTISEMENTS  la  tht  SIXPENNY  SALE  COLUMN. 

t.  d. 

SUttta  Worda  0   1 

For  erery  taccttdlaf  Eifht  Worda       0    1 

',*  It  maat  bt  borat  la  mlad  thatao  DiipUTtd  Adrtrtittatatt  eaa 
appear  ia  tht  **  Sisptaay  Salt  Colama."  All  AdTtrtiatmtatt  matt 
bt  prepaid ;  ao  rcdaetioa  it  made  oa  rtDtated  iaaertioat,  aad  ia  cattt 
where  tht  amoaat  atat  esccedt  Oat  Shilliajr.  tht  Pabliahtr  woald  bt 
rratefal  if  a  P.O.O.  could  be  atat,  aad  aot  ttampt.  Stampa,  howtTtr 
(preferablT  halfbeaay  ttampt),  may  bt  ttat  whtrt  it  it  iacoaraaiaat 
toobtaiaP.O.O.'a. 

Tht  addrtaa  ia  iaeladtd  aa  part  of  tht  Adrtrtlttatat,  aad  ehar^td 
for. 

Adrertiaemtctt  mrut  rtaeh  tht  Offlet  by  I  p.m.  ta  Wtdatiday  U 
laaart  laaerf.  'C-  .a  tht  foUowiaff  Priday't  aambcr. 


Hollo  way*  8  Pills.— These  famous  medicines  an 

blu'id  .enoTktinif  •rmediem  whote  irflu^tace  reacbet  the  great  centres 
of  the  r.  rout  nk-  'em,  partfiet  the  circulation,  iada'*e«  a  bealtbT  state 
of  (he  biHilj  ro  v.  rt  ffivet  tone  to  lh*  •tommch  and  b»Mn,  produciac 
a  detire  fur  fow<l,  und  all  the  rroper  requiremeati  fur  health  aad 
vij^our. 


OUE   EXCHAHGB    COLUMN. 

Th4  $Karg$  fw  Exch<u^4  Xoti44S  UZd.for  thsjint 
24  tottrdt^  and  Zd,  for  tvery  t%tce§4dMtg  8  f^ortft. 


Pbotoffraphlc     Apparatus,     complete     sets, 

camera*,  lensea,  or  Hundriet  taken  in  ezchMute  for  new.  Bead  pott- 
card  for  tecond-band  bargain*  list,  free.— ViTzat,  It,  Market- 
•treet,  Leeds. 

Bnirine,  cylinder  9iin.  bon,  4|in.  stroke,  n versing 

cear,  cood  CMudition.  RxchtoKe  sta;Ul  screw-cutting  Lathe— Rich, 
Broadway,  Ilford,  Essex. 

Steam  I«auach,  25ft.,  a  first-class  bjit.  suit  river 

or  toast.  I  am  preparea  to  receire  offers  in  earbtnge. — J.  Cm,  New- 
street,  Worcester. 

Hydraulic  Press,  capable  of  ezertiat?  600  tons, 

steel  cylinder,  and  columns.  Otr<*rs  r'-qaetted.  Machine*  tools  or 
u:  her  wise  —J.  Ca»,  New-street,  Worcester. 

Tries  cle,  Cripi»er,  by  Thos.  Smith.  Limited,  almost 

new.  Boon's  bearings,  every  improTenaent ;  haad«ome  hich-clast 
m  ichine,  co«t  £SS.  WhAl  exchanj^e  otfer*  ?  — Hurcm."*mj!<,  U&serva- 
torj,  Li^ersedge. 

"  Electro-Deposition,"  by  A.  Watt,  large  edition. 

nearly  a*  w,  6O0  ptges.    UtTer  wanted.— Below. 

Johnson's    Dictionary,   published   by  Virtue ; 

illustrated,  vood  condition.  What  offers?— WiLLATr,  61,  Salcott- 
road.  New  Winds  worth,  S  W. 

Wantedf  Ltnoaater's  latent  j[-plate  International,  with- 
out lens  or  stand,  or  Multum-in-Parvn,  \'l  by  10;  in  exchange  for 
CauiNBT  PoaraaiT  Lzns,  by  Valentin.— W.  Ko«e,  Westcvtt,  Doiking. 

Oaplatzl's  Universal  Exchan^re  ia  the  best  and 

safrtt  mediu:n  'or  acquiring  and  disposing  oi  Aj-paratus  at  lair 
▼aluauoB.    £<  ubh»hed  !b<i. 

Wants  and  0£Fcrs  of  good  cheap  TvX>ls,  and  all  kinds 

of  technical  appliances  invited.  Commin^ion  Sales.  Valuations,  and 
Ex  -hanget  10  p«r  ceat. — Cari.ATZi,  Cbeaies-street,  T.  ttenham  Court- 
road. 

38ia.    Telascope.    by    Dolland,    field    glasses    br 

Troacbtoa  Simms,  London;  new  Pulverma«  her  Batterr,  p«ir  Bell 
Telephones,  pair  first  class  Blake  Transmitters.  —  W.  Yuuno, 
Aylesbury. 

16  bore  Haxnznerless  Qnn,  eight-air  Muncal  Box, 

Zither,  Camera,  und  Lena.  Waatod,  Wood-turning  Lathe,  trr  tf'ift 
Uxygea  Cylinders,  Qem  Camera.— Vara  as.  Market- street,  Leeds. 

Optical  I«antem,  Sin.  condenser,  without  lamp; 

aad  collectioB  of  900  diflerent  Peetage  Stamps,  for  |ia.  Objective. 
ApproTal  required. — GaaasTT,  Kilgarroa,  Cliftoa,  Bristol. 

Fitzroy  Baromster.  90-keyed  steel  noted  Concertina, 

"  Bholim  Macaaitic,"  May,  1800,  up  to  dau.  Bachaagt  for  Safety 
Bieye't,  aay  taaditioa.— NaTLoa,  31,  Northgatt-atrttt,  C<.lehetttr. 


OoncsrtiluC  LaohneU'a  bast,  3S  keys*  ooet  £4.  Si- 

chaage  for  lathe  or  tafety  bicycle.— Poaraa,  M,  PltTaa-ttrttt,  Cahdt 
Town,  Poplar. 

Back  gear  Headstook  and  Poppet,  Sin.  eestn, 

faee-platt,  drill-rhuck.  Exchaaga  for  portrait  Icaa — Gorr,  B, 
Thoraftto-ttrtct,  Kttttriaf . 

Biehaxd'a  Steam  Engine  Indicator,  in  case,  and 

good  coaditioB.  Waated  a  3  or  Ala.  ceatrc,  back  -  gear  latba,  abta: 
2ft.  bed.— C.  Lrtt,  No.  8,  Garatt- street,  Birkeahead,  Chethire. 

A  thorough  good  Street  OoU,  with  perambulator,  la 

workiag  order ;  would  pay  for  itself  ia  IX  moaths.  Offe.s— Zsiai,  17, 
ClUtoa-ro  id.  South  Norwood. 

Dynamo  Oarcase.  flelda  wired,  terminal  bored, 

Slia.dia.Sia.  leag.  well  made,  weight  nearly  Icwt.  Eacbu«t.~ 
Edwui  Hoiratojr,  Whiicliffe,  Cleckhaatoa. 

Astatic  and   Lineman's    Qalvanometer,  medical 

coil,  workiag  model  tua.  mooa,  earth  :  paraffla  eoohiag  ttsrc.  stained 
gUat  aad  braat  ball  lamp,  tilver  English  watch,  mieroteopt.  ttktcoge. 
tlectr  motor.  Off'rt.  Owner  going  anroad.  Waattd,  typcwridr, 
hot-air  tagiat,  truakt.— 3,  Myrtle- road.  Hi  .hfltld,  Leicttter. 

Offers  wanted  for  three  Iron  Wine  Bins,  cost  £S. 

Eschaage  for  safety  bicycle  or  lathe,  atoeks  aad  ditt,  or  rice.-il, 
Dover-street,  Caaterbury. 

Wanted,  good  Lathe  in  exchange  for  good  Beestos 

Hamber  TaiCTCLt,  aad  cash. -31,  Dorer-ttrett,  Caaterbury. 

Hand  Oamera  wanted,  bag   ehaaging  piefenri. 

Will,  ezchaage  Mechaaleal  Bookt,  Tiolin,  aad  a  little  cash.  Offmts 
— W.  Torxo,  Waterloo,  Poole,  Dorset. 

The  little  Bapid  Typewriter.— Offers  wanted  to 

Talue,  3St.— Waltom,  9,  Queea  Ai  ne  strttt,  8tokc-on-Trcat. 

Splendid    Dynamo,   Siemena  armature,  40  c.^,iB 

perfKt  working  oraer.  laminated.  Eachaagt. — Goddibo.  lU,  Bsv- 
uaaoa-street,  Barrow-ia-Puracit. 


Bzhibitioa  Stock.— What  offers  for  Xleotric  Olooka 

Secoadary  Clockt,  Electric  Alarm  Clocks,  Ammetera,  Voltactm. 
Magaetoa.  Suu  r«|quirtnwata,  stamp  reply.— Hooauaa,  Greeavick 
Market,  Loadoa,  S.E. 

Drilling  Machine  and  Flaning  Machine,  or  Shapiw 

Machiae,  fiaad  power,  waated.  Ezchangt  aad  eaah  gi?«a.-l. 
Haa  ITT,  Soath  Norwood,  Surrey. 

Horizontal  Bnsine,  new,  one-horse,  S|in.  bote, 

Cia.  stroke.  17ia.  flywheel.  Ezchaaft  lathe,  ahapiog  mschiat  tr 
tools.— 1(\  rftroud-road,  Gloucetter. 

Trioyole,  Budge  rotary,  .good  order,  balls  all  ot«. 

Waat  driUiag  machiae  or  ateful  offers.— O.  H.  Caaraa,  «i,  Ttrnn»> 
tTtaue,  N.W. 

A  pair  of  Oscillating  Bnffines,  rerening  gear  lal 

pamp  complete,  fur  kcrtw  boat,  3ia.  bore,  4ia.  atroke,  powtrfU,  gotd 
coaditioa.    Exchaagt.— Below. 

Apairof  Osoillatinff  Bnsrines,  atationary,  tUa. 

bort,  3ia.  ttroke.  ttroag  madt,  good.  Stamp  for  reply.— Additw 
btlow. 

One  Horizontal  Bngrine.  all  gnnmetal  except  bed, 

iron  planed,  pump,  bra«,  complete,  Siia.  bore,  5in.  stroke.— Belsv. 

One  6in.  Lathe  for  Wood  or  Brass,  all  ironwork  eom- 

plete,  ttroag  aad  heanr.— Below. 

One  a^in.  Lathe  with  Iron  Bed  and  Standards  oom- 

pltte,  bed  3ft.— Below. 

Lathe,  4|in.  back-gear,  screw-cutting,  bed  5ft  loaff, 

all  complete,  /or  foot  tr  power.  Sump,  reply. -^  Charlcs-strstt, 
North  Walet. 

Medif^l    Ooil,    battery    aud    handles    complete, 

primary  aad  secoadarT  circuits,  ariolable  separately  and  coapM,  reiy 
powerfaU  tube  regulator.  Offers.- Hkixaa,  Clegg-sti cct,  Bsisfi, 
MaacbestCT. 

Lathe  Orank,  double  throw,  64in.  by   }in..  bilaaoe 

wheel  and  treadle ;  also  ttreral  gross  Box  ladicator  Coiu,  allei  witk 
No.  aS's  green  silk  wire.    Exchange.— Below. 

Blectric  Bell  Wire,  quantity  of  indiarubbar  aad 

cottoB-corered  waxed  No.  W*  ana  U2's.  W  mted  in  eachange.  f  ml 
safety  bicycle,  or  sell  cheap.— Sauaui,  15,  fUdbourae-s.reet,' Derby. 

"The  Morning  Herald.'*  old  Loodoa newspspac 

v'1794),  ia  good  presrrratioa,  old  ladian  dagger.  I  >fters  —  BLajnaaaa, 
M,  LitUe  North -street,  Grore-road,  London,  N.W. 

Turner's  IH.P.  G-as    Bnsine,    £15  cash,  or  wiQ 

exchange  triple  lantern  or  good  »lides  to  ralue.- 1,  Tnmer-sUwV 
Kamsgate. 

Bngine  and  Boiler,  liH.P.,  fixed  on  tank,  with  all 

ftttinga.  Exchange  for  shaping  machine,  5in.  lathe,  tubescea 
working.— Phocn IX  CtcLS  Woaas,  76i,  HoUoway-roai,  N. 

Bowden's  Pressure  Qangre.  tested  to  ionlb.,aev 

three  months  ago.  bras<i  cylinder,  t>ored,  2in.,  faced,  port  hries  cat 
offers.— Ktsio,  Shtemett. 

Two  DsrnamoSt  Siemens  floished,  ready  forwir^ 

oae  5c.p.,  oae  'JOc.p.,  tunnels  bored,  armatures  tnraed,  brass  beahafi 
and  polleys  mounted  on  stand,  with  terminals,  8k.  Offers.— Ctorn, 
43,  AlflOA- street,  Skeemess. 

Silk  and  cotton  cavered  Oopper  Wires,  new,  from  IS 

to  36B.W.G.  Paiti  ulars.— O.  H.  ccrriMo,  95,  Uttoaeter  .Xev-rttd, 
Derby. 

Treadle  Lathe,  3}{n.  centre,  back  'glared,  2ft  tia. 

bed,  conical  bearinaa,  slide-rest  to  «tut.  Tees,  face-plate,  acattiiy 
new  Exchanve  cffers  to  value  £5.— O.  II.  Curn^to,  9&,  UttAsUr 
New-road,  Derby. 

Exchange  splendid  Induction  Ooil,  magneto -deetife 

machine,  eight  Lec)aacb4  cells,  complete  with  box,  four  chromic  aot 
cells,  arraatrementt  for  lighting,  ic  ,  value  £* ;  for  jjcwd  J -plan 
camera.— Apply  10,  CreKent  Park,  Heaton  Norris,  near  Stockport. 

number  pattern  Tricycle,    ball  be-triogs,  nioely 

painted.  Exchange  to  valu*  504  ;  also  Yuu'.h'n  Tri:y..le,  3()«.— Cax, 
Eastman's  Uje  Works  Latimer-road,  London,  W. 

Typewriter  (Hall),  nearly  new;  one  pair  Adir 

Telepliones ;  lO-cell  Medical  Batterv,  new.  Offers.  Ne  rubbjk- 
ELEcratciay,  23,  Cumm lag- street,  Pentonville-road. 

Wanted  6in.  Sllderest  for  Flat  Bed.    Must  be  in  good 

condition.  Exchaaat  silver  Lever  Watch  ia  ffoio^  order,  what 
olTer*  for  five-light  drj  Ga«  Meter,  or  ajtuiage  Machine.— Micaia^ 
care  uf  dO,  Komaa-road,  Old  Ford,  E. 


THE    SIXPKJNY     SALE    COLVHI. 

Adi90rt%amnmtt  tar*  %mtrUd  in  ihit  ^thmrn  tX  Ml 
raU  of  6d.  for  ih$  0rtt  16  wordt^  4md  6d,  fir  §90f 
mo00idin0  8  wordi. 


Slew  XUvslnlea  Mee  Uatof  Borewa,  Bolts 
• ^ — •       It  frf 


NvTt  for  Mtdal  Work,  drawa  to  actual  flia^  atat 
-Moaau  Coaam  m,  Klrkgatt,  Laads. 

KiUar's  Bleotrio  Depot,  14, 

chttttr.— Bttt  sf  STtrTtkiag  elMtntaL    Largt 
::atatoffats  M. 
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FEl  APPBOACHIHO  OPPOSITION  OF 

MARS. 

T/IBIBLE,  as  a  very  conspicuous  celestial 
^  object,  only  at  comparatively  long 
interrals,  and  eyen  then  demanding  con- 
siderable optical  power  for  the  detection  of 
any  amount  of  detail  upon  his  surface,  Mars 
may  at  first  sight  appear  lo  offer  but  scant 
attraction  to  the  amateur  observer.  And  yet 
a  little  reflection  will  show  that  he  is,  when 
at  once  in  Opposition  and  in  Perigee,  the 
most  faTourably  situated  of  all  the  planets 
ior  the  possessor  of  a  telescope;  and  as, 
moreover,  there  is  a  widely-spread,  and 
poonbly  not  unfounded,  belief  that  he  re- 
ismbles  our  own  earth  in  his  physical  con- 
dition and  features  more  than  any  of  the  other 
alanets  do,  it  will  not  be  out  of  jplace  if  we 
me  direct  our  readers*  attention  to  the 
Oppodtion  to  the  Sun  into  which  Mars  will 
come  at  6  o'clock  in  the  morning  of  August 
4tfaL,  the  most  favourable  one  that  will  occur 
TOitil  the  year  1909. 

In  the  outset  we  had,  perhaps,  better  ex- 
|diin  in  what  respect  the  approaching  Opposi- 
tiflii  is  favourable,  because,  in  one  respect, 
Mm  will  be  about  as  badly  placed  for  the 
olsnrir  as  he  well  can  be  :  we  mean  in  re- 
ipeet  to  his  great  south  declination,  and 
consequent  small  elevation  above  the  horizon. 
jn London,  on  August  the  4th,  he  will  cross 
tte  Meridian  at  a  height  of  only  14'  4S',  and 
<Q  the  14th  wUl  be  only  14^  above  the 
horizon  at  the  time  of  his  transit.  After  this 
%B  will  mount  up  a  little — and  but  a  very 
littte — ^in  the  sk]^ ;  but  all  the  time  that  he 
floaUks  at  an  available  hour,  he  will  continue 
^  do  so  at  a  very  small  altitude.  Obviously 
"tiba,  it  is  not  in  regard  to  his  height  in  the 
«ky  tiiat  Mars  will  be  well  placed  for  the 
4bserver«^  this  country,  and  we  must  look 
4d  Mount  Hamilton,  Arequipa,  and  other 
-SmsHtieB  nearer  to  the  Equator  than  we  are, 
%K  results  which  it  is  greatly  to  be  hoped 
ytSi  be  attained  during  the  Opposition  now 
«» imminent.  What  wUl  really  render  it  so 
Pliable  is  that  it  will  occur  when  Mars  is 
>aot  Twy  far  from  that  point  in  his  orbit  where 
luis  ih  Perigee,  or  where  he  most  nearly 
^nroaches  the  earth.  Let  us  try  and  make 
HS  intelligible. 

-    Mars,  as  is  known  to  every  one  who  will 

nd  these  lines,  describes  an  orbit  round  the 

•ttn,  exterior  to  that  of  the  earth,  in  about 

'Wdays;  but  as  we  are  also  travelling  in 

-^    same   direction,    the    mean  interval 

^itween  two  successive  oppositions  is  nearly 

^  days.    Now,  were  these  orbits  circular, 

^ksvii^  the  sun  for  their  common  centre, 

^nontionB   would   occur     (neglecting   the 

"^Ibcts  of  perturbations)  at  equal  intervals 

.  and  st  equal  distances  from  the  earth,   so 

"teas  far  as  the  diameter  and  brightness 

^^  planet's  disc  were  concerned,  his  suc- 

^MKre  aspects   would   be    identical.      Of 

^oorse,  though,  as  his  orbit  is  inclined  T  51'  to 

"k  Ecliptic,  and  his  axis  GS"*  39'  to  it,  his 

ittfh  pole   woidd   be   turned  towards  us 

dozing  natf   of  his    entire    circuit   of  the 

Wfens,    and  his    south  pole  during  the 

fttsr  half.    Bat,  in  reality  the  orbit  of  Mars 

Mitty  markedly  eccentric  indeed  (the  eccen- 

'tridtj  being  no  lees  than  *093),  and  as  an 

ttuaediate  result  his  distance  from  the  sun 

^^tties  between  some  154,714,000  miles  and 

U8,858,0(K>  miles,  and  as  the  eccentricity  of 

^orown  orbit  is  only  about  *017,  it  will  be  seen 

flit  he  miut  be  yery  much  nearer  to  us  at 

ione  Oppoations  than  at   others.    Under 

iifoaxftue  dieiunstanoes,  his  angular  dia- 

neter  flmyTaftdh.  or  even  surpass,  25".  From 

tti  Sfd  to  tibe  9w  of  August  inclusive  it  will 

%i*T»     We  haye  said  aboye  how 


much  the  polar  axis  of  Mars  is  inclined  to 
the  Ecliptic.  Unfortunately,  when  his  north 
pole  is  turned  towards  the  earth,  he  is  in 
Apogee  at  the  time  of  his  Oppositions,  so  that 
our  acquaintance  with  his  southern  hemi- 
sphere is  much  more  intimate  than  that 
which  we  possess  of  his  northern  one,  his 
distance  at  opposition  when  his  north  pole 
is  visible  being  so  great  as  to  reduce  his  disc 
to  very  small  dimensions — in  fact,  it  may 
be  in  the  proportion  of  10  :  37  with  regard  to 
the  interval  separating  us  when  the  South 
pole  is  presented  to  us  under  similar  cir- 
cumstances, as  at  present.  Perhaps  two 
concrete  instances  will  emphasise  this.  On 
September  3rd,  1877,  then,  at  noon,  the 
centres  of  the  earth  and  Mars  wore  separated 
by  an  interval  of  only  34,800,824  miles  ; 
while  at  the  same  hour  on  Feb.  3rd,  1869, 
we  wore  62,568,000  miles  apart.  On  August 
6th,  this  year,  at  noon,  we  shall  be  34,864,930 
miles  from  Mars — rather  more  than  half  the 
distance  that  we  were  during  the  Opposition 
of  1869— while  about  the  date  of  the  Opposi- 
tion of  1894  we  shall  be  some  39,822,600 
miles  away  from  him.  Pretty  obviously  the 
effect  of  the  great  eccentricity  of  Mars'  Orbit, 
and  consequent  variation  in  the  rate  of  his 
motion  in  it,  must  bo  very  notable  in  altering 
the  len^hs  of  successive  Synodic  periods. 
When  tne  planet  is  in  Opposition  and  in 
Perihelion  at  the  same  time,  he  becomes  a 
very  brilliant  and  conspicuous  object  in- 
deed. In  1719  his  fiery-red  disc  was  so 
conspicuo  as  as  to  cause  a  panic. 

We  referred  in  our  opening  paragraph  to 
a  possibly  not  unfounded  belief  that  Mars 
bears  considerable  resemblance  to  our  own 
world;  and  if  ^he  "  seas,"  **  lakes,"  **  Polar 
snows,"  and  the  like,  have  been  correctly 
designated,  there  can  be  no  doubt  that  Mars 
does  present  features  akin  to,  and  comparable 
with,  those  existing  on  the  earth.  Bui  it 
will  require  greatly  extended  observation, 
made  with  the  most  powerful  instruments, 
and  under  the  most  favourable  circum- 
stances, to  enable  us  to  predicate  definitely 
that  the  appearances  which  have  been  seen 
and  drawn  have  their  analogues  here  on 
earth.  We  want  enormously  increased  tele- 
scopic power  to  enable  us  reasonably  to 
satisfy  ourselves  that  anything  resembling 
our  terrestrial  seas  and  continents  exist  on 
our  neighbour  in  space.  Let  anyone  regard 
the  moon  with  an  opera- glass  magnifying 
twice,  and  then  with  a  fine  12in.  reflector 
and  a  power  of  500,  and  he  will  see  what  we 
mean.  Assuredly  no  one,  previously  unin- 
formed on  the  subject,  could,  or  would,  for 
an  instant  conceive  after  two  such  successive 
observations,  that  he  was  regarding  the  same 
object,  so  startling  would  be  the  change  in 
the  aspect  of  what  he  viewed.  What  is  it 
that  we  see,  if  we  turn  powerful  telescopes 
upon  Mars  ?  A  pale  orange -red  disc  with  a 
conspicuous  white  patch  m  the  neighbour- 
hood of  its  south  pole,  and  possibly,  though 
by  no  means  invariably,  others  on  various 
parts  of  the  limb  ;  whiteness,  not  necessarily 
even  confined  to  the  periphery  of  the  planet, 
for  Sohiaparelli  on  one  occasion  saw  the  con- 
tinent known  as  *'  Lockyer  Land  "  nearly  as 
brilliant  as  the  pole  itself.  Then  we  snail 
detect  various  dark  markings,  some  of  them 
definite  enough,  others  apparently  evan- 
escent, and  of  the  last  degree  of  faintness, 
interlacing  in  a  fashion  with  which  no 
geographical  features  are  comparable.  Of 
^.he  wonders  discoverable  by  observers  of  a 
lively  imagination  who  suffer  from  astig- 
matism, we  are  intentionally  silent.  A  few 
r'acts,  however,  may  be  fairly  regarded  as 
^3stablished.  The  first  is  that  of  the  existence 
•)f  an  atmosphere  containing  aqueous  vapour. 
Iluggins,  Janssen,  and  Yogel  have  certainly 
proved  this.  That  the  capping  at  the  pole  is 
mow  or  ice,  is  also  rendered  probable  from 
r.he  circumstance  that  it  increases  in  size 
round  that  pole  of  the  planet  turned  away 
-rom  the  sun,  and  decreases  round  the  pole 
^owed  towards  our  great  centre  of  light  and 


heat.  Temporary,  but  unmistakable  obsour  - 
vations,  too,  of  permanent  details  on  the 
planet  would  further  seem  to  point  to  the 
existence  of  clouds  in  the  Martial  atmosphere, 
and  it  is  worthjr  of  remark  that  Joax^  Is 
reddest  when  his  atmosphere  is  clearest. 
Thus  much  we  may,  perhaps,  be  said  to 
know;  the  field  for  conjecture  is  almost 
boundless.  At  present  our  chief  desideratum 
is  facts,  and  it  is  to  their  accumulation  that 
we  woiild  urge  every  possessor  of  adequate 
optical  power  who  may  read  these  lines. 

The  equipment  needed  is  a  telescope  of 
the  largest  procurable  aperture  and  (be  it 
reflector  or  refractor)  of  first-rate  quality; 
an  artistic  eye,  and  the  power  of  drawing 
faithfully  what  is  seen;  and  last,  but  not 
least,  an  inexhaustible  stock  of  patience. 
The  observer  should  by  all  means  provide 
himself  with  M.  Niesten's  admirable  little 
globe,  referred  to  by  one  of  our  own  corre- 
spondents in  these  columns,  and  with  Herr 
Marth's  "Ephemeris  for  Physical  Observa- 
tions of  Mars,  1892,"  contained  in  No.  5  of 
the  Monthly  Notices  of  the  B.A.S.  All 
drawings  of  the  planet  should  be  made  on 
the  diagrams  of  Mars  on  Mr.  N.  E.  Green's 
"erasing  paper,"  sold  by  Messrs.  Bowney 
and  Co.,  in  which  the  ground  colour  of  the 
paper  gives  the  general  tone  of  the  planet ; 
the  dark  markings  are  put  in  with  a  black- 
lead  pencil  and  softened  with  a  stump,  while 
the  lighter  and  white  markings  are  obtained 
b^  scraping  off  the  thin  buff-coloured  ground 
with  which  the  paper  is  covered.  A  series 
of  such  drawings,  accurately  executed,  can- 
not fail  to  be  of  more  or  less  scientific  value. 
Pinally,  if  the  observer  wishes  to  utilise  his 
work  to  the  greatest  degree,  he  cannot  do 
better  than  forward  every  trustworthy  sketch 
he  makes  to  the  Senior  Secretary  of  the  Boyal 
Astronomical  Society,  Mr.  E.  W.  Maunder, 
who  (as  we  learn  on  what  we  believe  to  be 
high  authority)  has  been  appointed  director 
of  a  section  of  the  British  Astronomical 
Association  formed  for  the  purpose  of  ob- 
serving and  drawing  Mars  during  the  next 
few  weeks.  Li  no  way  that  we  can  think 
of  could  real  work  done  upon  this  planet  be 
rendered  of  greater  value  to  astronomical 
science  than  by  its  transmission  to  one  so 
eminently  capable  of  dealing  with  it  as  the 
gentleman  referred  to.  Every  drawing,  we 
may  say  in  conclusion,  should  be  accom- 
panied by  a  description  of  the  telescope  and 
power  employed  in  making  it ;  and  the  times 
at  which  such  drawing  was  begun  and 
finished  should  be  carefully  noted  upon  it. 


THE   ATLANTIC   FEEEY.* 

TO  the  natives  of  a  maritime  country  a 
ship  is  always  an  obiect  of  interest ;  to 
the  majority  of  Britons  she  is  an  object  of 
admiration — sometimes  even  of  veneration ; 
but  apart  altogether  from  the  sentiment 
which  hangs  round  many  of  the  events  in 
our  island  story  there  is  always  a  feeling  of 
pride  in  those  triumphs  of  naval  architecture 
and  marine  engineering  which  during  the 
last  half-oentury  have  revolutionised  ocean 
navigation,  and  helped  so  much  to  knit  to- 
gether in  l^e  bonds  oi  friendship  the  English- 
speaking  races  of  the  Old  and  the  New 
World.  The  story  of  the  * '  Atlantic  Ferry  " 
emb6dies  a  history  of  the  development  of 
naval  architecture  and  of  marine  engineer- 
ing, and  is  also,  to  a  certain  extent,  a  record 
of  the  pcogress  of  mechanical  skill,  and  of 
commercial  enterprise  during  the  19th 
century.  The  work,  whose  title  is  given 
below,  tells  this  story.  In  1878  the  author, 
Mr.  Maginnis,  read  a  paper  on  **  Trans- 
atlantic Lines  and  Steamships"  before  the 
Liverpool  Engineering  Society,  commenting 
on  which  we  suggested  in  these  columns 
(March  15, 1878)  that  if  expanded  into  a  book 
it  would  be  much  appreciated  and  be  widely 

•  The  Atlan'io  Penr.     By    Abthur   J.    MAOiiniif. 
London :  Whi^/a^er  and  Co.  and  O.  bell  and  Suiu. 
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read.  In  ^ '  The  Atlantic  Ferry :  its  Shij>s,  Men, 
and  Working,"  Mr.  Maginnis  has  given  us 
a  concise  history  of  the  famous  ferry,  and  a 
reference  book  which  may  be  cited  as  an 
au^ority  so  far  as  relates  to  the  Trans- 
atlantic steam  service.  The  first  real  pas- 
senger steamer  to  cross  the  Atlantic  was  the 
Royal  William  (the  second  of  that  name), 
wluch  left  Liverpool  on  July  o,  1838,  and 
which  was  remarkable  also  as  being  the  first 
to  be  divided  into  water-tight  compartments 
by  iron  bulkheads ;  but  she  was  preceded  by 
the  Sirixis  and  Great  Wester))  ^  which  must  be 
regarded  as  the  first  steamers  to  cross  the 
Atlantic,  the  latter  up  to  1840  having 
fastest  passages  of  13  days  out  and  \2\  days 
home.  The  foundations  of  the  modem 
Transatlantic  lines  is,  however,  due  to  Mr. 

i afterwards  Sir)  Samuel  Cunard,  a  native  of 
]!anada,  who  in  1839  came  to  England,  and, 
in  conjunction  with  Mr.  George  Bums,  of 
Glasgow,  and  Mr.  David  Molver,  of  Liver^ 
pool,  entered  into  an  agreement  with  the 
British  Government  to  commence  a  monthly 
service  between  Liverpool  and  Boston,  call- 
ing at  Halifax,  for  an  annual  subsidy  of 
£^,000.  Four  sister  vessels,  the  Britannia^ 
Acedia,  Col iinihia,  and  (7a7ec?o/iia,  were  built, 
and  the  first-named  was  launched  on  Feb.  5, 
1840.  They  were  wooden  paddle-wheel 
steamers  of  about  1,200  tons,  and  were 
driven  by  side-lever  ens;ines  designed  by 
Bobert  Napier.  The  cylinders  were  72in.  dia- 
meter by  82in.  stroke,  and,  with  a  boiler  pres- 
sure of  201b.,  gave  an  indicated  horse-power 
of  about  740,  and  an  avera^  speed  of 
9  knots,  the  paddle-wheels  bemg  28^ft.  in 
diameter.  The  coal  consumption  was  about 
38  tons  per  day.  The  Britannia  sailed  on 
July  4,  1840,  and  made  the  passage  to 
Boston  in  14  days  8  hours,  which  included 
a  stop  of  several  hours  at  Halifax.  No 
radicu  chanjge  in  the  design  of  the  ships  was 
made  xmtil  m  1856  (the  Collins  line  having 
been  started  in  1849  with  some  fine  vessels) 
the  Persia,  the  first  iron  Gunarder,  was  put 
upon  the  line,  and  with  her  sister  vessel,  the 
Scotia  (1862),  saw  the  end  of  paddle-wheel 
Atlantic  steamers,  the  first  screw  steamer 
put  on  by  the  Cunard  Co.  being  the  China, 
in  1862.  In  1854,  the  Canadian,  the  first 
steamship  of  the  AUan  line,  made  its 
appewince,  and  that  line  has  commercially 
speaking  been  one  of  the  most  successful, 
but  has  not  at  present  engaged  in  what  is 
known  as  the  high-speed  service.  The 
Guion  Hne  commenced  in  1866  with  the 
Manhattan,  and  a  few  years  afterwards  in- 
troduced some  well-known  vessels  which 
were  amongst  the  first  to  be  fitted  with  com- 
pound engines.  The  famous  Guion  liner 
Arizomt,  which  accomplished  the  then  fastest 
passage  in  May,  1880,  had  one  high- pressure 
and  two  low-pressure  cylinders  working  on 
three  cranks,  but  consumed  25  per  cent, 
more  coal  than  the  Britannic,  She  will, 
however,  always  be  remembered  for  her  feat 
of  running  at  full  speed  into  a  huge  iceberg, 
and  then  >  Retting  back  saf.^ly  to  port— an 
event  which  did  much  to  increase  the  con- 
fidence of  passengers  in  the  safety  of  the 
Atlantic  ferry.  The  Inman  line  commenced 
in  1850  with  the  City  of  Glasgow,  which  was 
followed  by  a  number  of  **  cities,"  cul- 
minating in  those  famous  twin-screw  steel 
steamers  the  City  of  Xaic  York  and  City  of 
Paris,  which  now  sail  under  the  American 
flag.  The  formation  of  the  Oceanic  Steam 
Navigation  Company,  better  known  as  the 
White  Star  Line,  marks  an  epoch  in  Trans- 
atlantic navigation.  It  was  founded  by 
Mr.  T.  H.  Ismay,  who  had  previously  had 
the  management  of  the  fleet  of  sailing  clippers 
known  as  the  *'  White  Star,"  and  had  also 
been  director  of  the  National  Line  of 
steamers.  Ho  conceived  the  idea  of  starting 
a  fleet  of  first-class  passenger  vessels,  in 
every  way  superior  to  those  in  existence,  and 
being  supported  by  several  influential  men 
in  the  shipping  world,  he  entered  inte  nego- 
tiations with  me  now  famous  firm  of  i^ip- 


builders,  Harland  and  WolfE.  The  result 
was  that  the  Oceanic  appeared  in  the  Mersey 
in  February,  1871,  and  became  famous  as 
the  pioneer  of  those  improvemente  which 
have  followed  her  advent.  To  quote  Mr. 
Maginnis :  **  The  curiosity  of  everyone  con- 
nected with  nautical  matters  was  thoroughly 
aroused  by  the  waj  in  which  the  then 
existing  theories  and  designs  in  steamships 
were  in  this  new  craft  set  a3ide.  Listead 
of  the  usual  high  bulwarks  and  narrow 
wooden  deck-houses,  another  iron  deck  was 
added,  with  open  iron  railings  for  bulwarks,  so 
as  te  aUow  the  water  te  come  and  go  on 
deck ;  the  saloon  was  placed  amidships,  and 
extended  the  entire  width  of  the  vessel ;  both 
forward  and  aft  of  the  saloon  the  numerous 
state-rooms  were  arranged  along  both  sides, 
and  as  all  the  side-lighte  were  about  twice 
as  large  as  any  previously  fitted  to  Atlantic 
steamers,  the  lignt  and  airy  appearance  of  the 
interior  soon  took  the  attention  of  Atlantic 
passengers."  The  engines  were  a  couple  of 
tandem  compounds  so  arranged  as  to  be 
independent,  and  the  coal  consumpten  was  ^b 
tons  per  day  on  an  average  speed  of  14^ 
knote.  The  vessel  was  also  fully  rigged,  and 
could  spread  a  large  area  of  canvas.  She 
was,  with  her  sister  ships  a  success  from  the 
start,  and  in  1874  and  1875  was  followed 
by  two  liners — iheBritunnic  and  Germanic — 
which  have  proved  to  be  the  most  remark- 
ably successful  of  all  the  boate  on  the  ferry. 
Their  dimensions  are :  Length,  455ft.  ; 
breadth,  45ft. ;  depth,  33Jft. ;  5,004  tons ; 
engines,  two  tandem  compounds  with  high- 
pressure  cylinders  48in.  diameter,  and  two 
low-pressure  83in.  in  diameter,  with  a  stroke 
of  5ft.  With  steam  at  75lb.  pressure,  these 
engines  gave  a  speed  of  over  16  knots,  on  a 
coal  consumption  of  about  110  tons  per  day, 
and  enabled  these 'White  Star  liners  to  break 
the  record  by  reducing  the  passage  to  less 
than  7 J  days,  a  performance  which  has  been 
repeated  many  tunes,  both  vessels  having  so 
recently  as  last  August,  when  respectively 
18  and  17  years  old,  made  the  homeward 
passage  in  7d.  6h.  52m.  and  7d.  7h.  37m. 
Besides  holding  the  record  for  the  fastest 
outward  passage  during  four  years  and  the 
fastest  homeward  trip  for  six  years  (both 
records  being  broken  by  the  Guion  liners, 
Arizo7ia  and  Alashi  respectively),  the 
Britannic  is  for  other  reasons  the  most  noteble 
of  the  Atlantic  fleet;  for  it  was  this  vessel 
which  was  fitted  with  the  apparatus  for 
raising  and  lowering  the  propeller,  so  that 
the  latter  mic;ht  work  in  more  solid  water 
and  be  less  liable  to  '*  race  "  when  the  steamer 
pitched  in  a  heavy  sea.  The  result,  after  a 
fairly  extended  tnal,  was  not  so  satisfactory 
as  had  been  expected,  and  the  usual  arran^- 
ment  was  subsequently  adopted.  The  chief 
honour  to  the  Brit  mnic,  from  the  point  of 
view  of  the  naval  architect,  is  that  her 
**  lines"  have  been  imitated  very  widely 
indeed.  The  extreme  fineness  of  entrance, 
the  absence  of  forefoot,  the  long  and  full 
midship  section,  and  the  graceful  run  aft 
attracted  the  attention  of  designers,  and 
there  cannot  be  much  doubt  that  to  these  her 
excellence  is  mainly  due.  Of  late  years, 
however,  every  effort  has  been  made  to 
reduce  the  time  of  the  passage,  and  vessels 
have  been  designed  having  enormous  power, 
twin  screws,  triple-expansion  engines,  and 
boiler  pressures  up  to  1801b.  per  square 
inch,  with  the  result  that  the  duration 
of  the  passage  has  been  reduced  to  less  than 
six  days,  with,  however,  a  coal  consump- 
tion of  over  300  tons  per  day.  The  Teutonic 
and  the  Majestic  (566ft.  .long,  57  J  ft.  broad, 
39ift.  deep,  and  of  9,800  tons)  are  at  present 
the  fastest  vessels,  with  a  norse-power  of 
17,500,  which  is  exceeded  by  the  City  of 
Paris  (18,500),  and  is  to  be  altogether  eclipsed 
by  the  new  Cunarder  with  an  estimated 
tonnage  of  13,000  and  a  horse  power  of 
26,000.  Whether  such  vessels  will  pay 
remains  to  be  seen ;  but  it  is  scarcely  con- 
ceivable that  much  more  can  be  done  to 


increase  speed,  as  these  steamers  are  apUy 
described  as  all  engines,  coal,  and  hying 
freight :  there  is  practically  no  room  for 
cargo  in  the  ordinary  sense.  It  is  impossible 
to  imagine  that  the  rate  of  progress  witnessed 
during  the  last  fifty  years  can  be  kept  up, 
and  it  may  be  said  that  naval  architects  and 
marine  engineers  are  approaching  within 
visible  distance  of  the  point  where  **  finality" 
wiU  stare  them  in  the  face — for,  as  in  all 
commercial  enterprises,  it  is  necessary  that 
these  schemes  should  be  made  to  pay.  Mr. 
Maginnis's  book  will  be  useful  to  the  intend- 
ing voyager,  as  it  is  freely  illustrated  with 
pictures  of  the  vessels,  deck  plans,  sectional 
elevations,  and  diagrams  of  the  engines,  &c., 
which,  with  a  number  of  tables  giving 
dimensions  and  a  record  of  the  ^*  losses," 
render  it  a  valuable  reference-book  for  the  use 
of  the  student.  As  to  the  men  who  have 
made  the  Atlantic  Ferry,  many  of  them  are 
unknown  to  fame  outside  the  workshops; 
but  Mr.  Maginnis  gives  portraite  and  short 
biographies  of  the  ''leaders,**  with  descrip- 
tions of  the  routine  work  of  despatching  and 
receiving  the  "liners,'*  and  some  graphic 
accounte  of  the  incidente  of  exceptional 
voyages.  The  principal  feature  of  Ha 
AtWtic  Ferry — the  point  which  concems 
the  greatest  number,  apart  from  the  con- 
siderations which  necessarily  influence  the 
** office"  and  the  "shop" — ^is  the  simple 
fact  that  one  can  now  cross  the  wild  waste  of 
the  North  Atlantic  with  as  much  sense  of 
safety  as  in  crossing  London  in  a  cab,  and 
with  far  more  comfort — thanks  to  our  ship- 
builders, our  engineers,  and  the  gallant  men 
who  direct  the  movemente  of  the  most 
magnificent  fieet  of  steamers  in  existence— 
steamers  which  face  every  wind  that  blows 
**  i*  the  shipman's  card."^ 


ASTBOVOMICAL    HOTES    F0£ 
AXJQUST,    1892. 

The   Sun. 
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At  Greenwich  Mean  Noon. 
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Sideml 

& 
P 
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North. 

Time. 

h.  m.     8. 

h.  m.  8. 

•    '    •       h.xn.  a 

1 

0    6    4-21 PM 

8  48  18 

17  51    7     8  4213-H 

6 

0    6  36-67  „ 

9    7  33 

16  31    0 

9     1  56-12 

11 

0    4  54-24  „ 

9  26  33 

15    4  16 

9  21  38-90 

16 

0    3  58-19  „ 

9  45  20 

13  31  29 

9  41  21-68 

21 

0    2  49-82  „ 

10     3  54 

1153  16 

10     1   4-4« 

26 

0    1  30-21  „ 

10  22  17 

10  10  20 

10  20  47-2S 

31 

0    0    0-80,, 

10  40  31 

8  23  23 

10  40  30-00 

The  method  of  finding  Sidereal  Time  at  Locil 
Mean  Noon  at  any  other  station  will  be  foosd 
on  p.  406  of  Vol.  LIV. 

Large  and  beautiful  g^ups  of  spots,  faciM 
&c.,  continue  to  appear,  and  the  Sun  should  b^ 
examined  for  them  whenever  he  is  visible. 

The  Moon 

is  full^at  2 -7m.  only,  before  noon  on  the  8th,  and 
enters*  her  Last  Quarter  at  6h.  37 '3m.  a.m.  ontfa» 
15th.  She  will  be  New  on  the  22nd  at  lOh.  58'9m. 
a.m.,  and  enter  her  First  Quarter  at  Ih.  28 -9m. 
in  the  early  afternoon  of  the  30th. 


Day  of 

Moon*  8  Age 

Souths. 

Month. 

at  Noon. 

Days. 

h. 

m. 

1 

8-5 

6 

26-9  p.m. 

6 

13-5 

10 

48-6    „ 

11 

18  5 

2 

21-0  a.m. 

16 

23-5 

6 

37-9    „ 

21 

28-5 

11 

23-6    „ 

26 

4  0 

2 

58-7  p.m. 

31 

90 

6 

44-4    „ 

The  Moon  will  be  in  conjunction  with  Hi^ 
(1*  52'  N.  of  him)  at  4h.  a.m.  on  the  8th,  witt 
Japiter  at  7h.  a.m.  on  the  13th  (Jupiter  0^  2'  S.)> 
with  Venus  at  midnight  on  the  18th  (Yenoi 
9*  45'  S.),    with  Mercury  at   6   p.m.   on  t» 
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^f.b^W 
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L.C.  7237 
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33S 

i7    61     „ 

Dark 

95 

126 

8  68    „ 

Bright 

240 

2()4 

Lquarii 
..C.  8274 

Bright 

195 

211! 

+3    13  a.m. 

H 

11  ea  p.m. 

Bright 

104 

13S 

12  40».m. 

Dark 

188 

21 » 

uicri 

Bright 

89 

m 

Dark 

280 

321 

tioned  in  these  Notes  for  Jnne)  mftj  then  be  leen 
in  bright  emuhine  without  any  opttool  bH,  by 
anyone  vho  knows  in  what  port  of  the  tkf  to 
took  for  her.  Uet  angular  diameter  dimioiuiea 
from46'2''on  tbe  let  to  29-6"  by  the  laot  day  of 
the  month.  Perhaps  we  may  hwe  reiterate  the 
cantion  which  we  gave  on  p.  302  to  anyone  who 
may  be  struck  with  the  rery  great  splendour  of 
the  planet  as  eean  before  aunriee— via.,  that  it  ia 
ml  Uie  Star  of  Bethlehem  which  foima  anch  a 
glorious  object  in  the  Eastern  sky. 


nitrated  explanation  of  the  above  table  will  be  found  on  pp.  406  and  407  of  Yol.  LIV. 
Jupiter's   SatslUtea.  ' 


lipee ;  Oc,   Occultation ;  Tr,   Transit  of  Satellite ;  Sh,  Transit  of  Shadow 

R,  Beapp^rance;  I,  Ingress;  E,  Egress.  The  printing  of  a  phenomenon  m 
Jiat  its  viHibility  is  rendered  doubtful,  either  by  Uie  brightneu  oil  the  twilight, 
proziimty  to  the  horizon. 


ij 


(3a 

Bight 

Dedination. 

Bontha. 

h.    m. 

h.     m. 

6    40-1 

16    44-2 

9    68-2  a.m. 

e     42 '8 

16    S3'8 

9    41-3    „ 

11 

6    49 'I 

17      8-4 

9    27-9    „ 

16 

6    68-4 

17    18-7 

9     17fi     „ 

21 

7   lo-a 

17    27-9 

9      9-7    „ 

26 

7    24-3 

17    31-6 

9      40    „ 

31 

7   4or 

17    27-6 

9      O-I    „ 

Whence  it  will  be  seen  that  Venus  never  leavei 
Gemini  throughout  Augoit ;  but  storting  fron)  a 
point  a  little  to  the  east  of  y  in  that  Constellation, 
describes  her  entire  path  in  it.  She  does  not 
approach  any  conspicuous  star. 

ftus 
ia  now  vidble  dnring  the  greatel  part  of  tlM 
working  hours  of  the  oight,  and  comet  into 
opposition  to  the  sun  at  6h.  a.m.  on  the  1th. 
But  for  his  unfortunately  vary  great,  and  in- 
oreasing,  south  declination,  he  would  now  be  in 
in  ezcejlent  jMsttioii  tor  the  student  of  Aen>- 

ahical  detail,  as  be  is  only  some  64,000  mllsi 
ler  from  the  earth  than  he  was  during  the 
famooB  opposition  of  8«ilember,  1877.  Hit 
uignlat  diMoeter,  which  ia  24-66'' at  the  becinniiig 
of  August,  increases  absolntsly  inoenatSly,  & 
24-78''abaut  the  time  of  opposition;  sal>seqnaitly 
diminishing  to  22-35"  by  the  end  of  August.    . 


..SL 

South. 

Bonth& 

h.    m. 

h.    m. 

1 

21  10-7 

23     19-4 

12    30-4  a.111. 

6 

21    6-3 

23    46-6 

12     6-3    „ 

11 

20  £8-9 

24     11-8 

11    36-3  p.m. 

16 

20  53-9 

24    25-0 

U     10-7    „ 

21 

20  49-7 

24    30'4 

10    46-9    „ 

26 

20  46-6 

24     27-7 

to    241     „ 

31 

20  44-8 

24     17-4 

10      2-6    „ 

The  above  ephemerii  shows  that  Man  will 
iescribe  a  retrograde  arc  in  a  very  barren  part 
if  CapricomuB. 

Jupiter 
s  a  moming  star,  in  so  for  as  his  southing  is 
soncemsd :  but  he  rises  soon  aftet  lOh.  p.m.  at 
he  beginning  of  Aagnit,  and  some  two  boon, 
larlier  at  Qlb  md  of  il,  so  Qiat  he  may  be  easily 
een  by  midnight.  His  angular  eqoatoTUU 
liameter  increases  from  42-8"  on  August  tit  to 
:G'8''on  the  3tat. 


^A 

Kight 

Declination 

Souths. 

fc>g 

Q^ 

h.    m. 

h.      m. 

1 

1    33 '5 

4    62-4  a.m. 

G 

1     341 

8     17-6 

4     33-6    „ 

11 

1      34-6 

8     18-3 

4     141     „ 

IS 

I     34 -C 

8    17-3 

3     64-6     „ 

2t 

1     34-3 

8     14-4 

3     34-6     „ 

26 

1     337 

8      9-8 

3    14-4     „ 

31 

1     32-9 

8      3-4 

2    53-9    „ 

A  study  of  the  above  ephemeris  will  show  that 
upiter's  sinuoos  tittle  path  lies  in  Pisces,  and 
tvat  he  forms  the  apex  of  a  triangle,  whereof  ft 
nd  II  Pisdum  are  at  tbe  extremities  of  the  baa:. 

I  too  close  to  the  Sun  to  be  visible ;  a  remark 
lually  applicable  to  Ksptnne,  and 
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and  I  believe  white  mnalin  or  oretoniMUiD- 
ezpensive  ;  but  thia  point  lunnotinftpontkiB 
to  liitcacs,  an  I  gcneiall;  leave  theN  mBtlcn  It 
the  ladieB.  A  rod  of  Din.  ronnd  inm  mutbe 
Ssed  inaide  the  canop;.  ahont  hmil-nj  op  tk 
Hide*,  on  lin.  btMR  dreeter- hooks  (MeFig.l), 
knd  gmall  brass  rings  are  Mtdl  on  tlM  coittiu 
and  the«  rnn  on  the  rod. 

The  wardroba  ia  aoBpendod  by  fonr  looking- 
glass  plates  screwed  at  tliebtwkol  thenprighb, 
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!"^' 

J 
1 

1 

1 

1     ^.■^   ■"-"- 

li 

•i 

tlw  next  is  Bzed  a  9in.  board  tor  the  hooks, 
wUdh  will  determine  the  distance  between 
Uuw  two  rails.  The  ends  of  the  rails  mast  be 
plvgged  and  ruped  out  to  fit  on  to  the  nprights, 
^^^tf^u  of  which  have  been  given  in  the  pre- 
Tioot  articles  on  this  work ;  or,  better  still, 
plngged  vlth  a  wooden  dowel,  part  of  which 
u  Qzed  into  the  upright,  and  Id  either  case 
thin  BCiaws  should  b?  niad  in  Gxing,  in  ad- 
dition. The  board  for  the  hooks  is  Jin.  thiok, 
madeof  ordinary  deal,  andstsined  or  enamelled ; 
or  a  third  jilan  is  to  ooTer  it  with  tha  matting 
M  mnoh  need  in  tnunboo  work,  with  an  edging 
of  tin,  bUok  cane,  split  in  halves,  which  is 
■applied  by  the  same  firm  as  the  bamboos 
themselves.    The  board  mnst  fit  tightly  in  the 


To  be  of  any  nsB,  the  roof  mnatbeI2in.  wide, 
the  front  and  side  pieces  being  4!d.  deep.  Thii 
is  ni*de  np  with  oriiinary  deal,  nailed  together, 
(see  Fig.  3).  The  width  of  the  top  will  possibly 
neoesaitate  a  join.  Care  must  be  taken  to  make 
this  dust-tight,  and  a  glued  joint  will  do  this. 
Althou'h  the  top  will  not  be  seen  when  fixed, 
it  is  as  well  to  plane  it  up  and  stain  it,  aa  it 
will  not  hold  tha  duet  so  much  as  if  it  were 
left  in  the  rough.  The  sides  are  first  covered 
with  embossed  Japanese  paper,  to  fix  which 
thin  glue  should  be  plentifully  used,  and  the 
paper  well  prested  on  the  wood  to  exclude  an; 
air,  then  nsjl  the  sides  to  the  top.  The  bamboc 
for  the  canopy  is  split  or  sawn  in  halves  leng'th' 
ways,  and  fixed  on  with  thin  wire  nails,  each 


two  on  either   side.    They   shonld   be  taid; 

strong  it  the  top  of  the  canopy  ig  to  be  ntUiiBi 

U  the  bamboo  is  left  in  ita  natural  ooloar,  i 

ooat  of  spirit  vamiah  will  give  it  a  &ae  apptti- 

The  next  design,  Fig.  u,  is  a  hanging  hu  mi 
coat  stand  for  the  hall,  with  places  for  iticb 
and  whips,  whieh  I  trust  will  take  the  tuc; 
of  some  amateors,  for  where  there  is  not  iood, 
perhaps,  far  a  hall  stand,  anything  ia  bean 
than  theoommon  form  of  rows  of  pegs.mDUDted,  ^ 
perhaps,  on  a  board,  and  I  am  sure  the  piearat  . 
generation  are  more  artislic  in  their  moleol 
{omiahing  a  hooae,  however  small ;  and  to  laj 
mind  there  ia  a  pleasure  in  making  one^n  ham 
look  as  nice  as  passible,  and  where  anyooc  liM 
a  meohanical  torn  of  mind  itissnipriamgwkil 
can  be  done  at  a  very  small  oost, 

Fig.  5,  then,  is  as  easy  to  moke  as  it  it  sOn- 
tive  in  appearance  and  inexpensive.  It  is  bi^ 
made  np  of  mottled  or  tortoiseahetl  tanilm 
}in.  for  the  main  frame,  and  Jin.  for  the  orw- 
pieces.  The  hat-p^s  ore  made  oat  of  the  int- 
end of  tin.  bamboo,  l>eat  by  heating,  ai  kw 
been  fnlly  explained  in  the  previoasartiolM* 


r ^ 


this  interesting    work,    and  fixed  into  bd* 
drilled  with  a  centre-bit.    The  endaoftli«M> 

-    -    -         -   -     -  bntiM 


frame,  and  made  seonre  by  screws  throngh  the 
bamboos.  The  small  pieces  of  bamboo  fixed ' 
aonea  the  oomeri  of  the  board,  as  shown  in 
Fig.  1,  are  aimply  for  ornament,  and  are  laid 
on  the  wood,  being  out  in  Italvea  lengthways 
and  glned. 

The  oanopy  which  overhangs  the  hooki,  and 
to  which  the  curtains  are  fixed,  Is  the  next  part 
to  consider.  In  the  first  place,  it  will  be 
notioed  that  the  top  of  the  oanopy  is  intended 
foe  a  shelf,  and  so  moat  be  strongly  mode  and 
■trongly  fixed  ;  but  if  a  shelf  is  not  needed, 
then  the  oanopy  oonld  be  fixed  higher,  aocoid- 
Jxy  to  the  omatenr's  disorotion. 


OS  ore  used  by  cabinet-makera,  as  they  an 
almost  imperceptible  when  driven  in. 

The  canopy  ia  fixed  9in.  from  the  top  rail 
with  taiily  strong  screws  from  the  uprights 
and  in  addition  has  tone  etays  of  Jin.  tamboc 
Sin.  lonfti  as  shoirn.  These  will  keep  tht 
canopy  firm,  and  the  shelf  wilt  take  a  fail 
weight.  For  hanging  the  clothes  I  show  thre! 
doable  and  four  single  hooks  far  that  purpose 
bot  the  number  will  ot  course  depend  upon  tht 
length  of  the  board.  Iron  or  brass  hooks  obi 
be  obtained,  the  latter  in  preference,  it  the  ooal 
ia  net  too  much  an  object. 

The  onrtoina  ihonld  be  folly  large  In  width 


j.'aJ 


very  effectivi 
long  by  (in 
and  the  )in 
'  ethe 


]io.  diameter  are  Is.  a  doA 

ea  2a  6d.  a  doien,  whieh  ri^ 

ir  some  idea  of  Hie  expeoM  H 

will  be  put  to  in  making  this  hat  and  0*1 

The  four  nprighta  ore  3(t  long,  the  twos' 
each  end  being  fixed  9in.  apart,  Tb*  ipoM? 
tha  centre  ^twoen  the  iniMi  np'^''^' 
2ft.  Gin.  long,  and  tha  two  short  opn^t*  6M 
between  Uie  inner  horiicmtal  oanse  ore  lib- 
long.  These  arealao  of  ]in.  banboo,Hidte«i 
foor  llin.  btOM  waidrobe  ho^n  Baad  oimA 
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ntendad  for  wblking  sticks  or  rldin; 
The  twnpuielHareof  lin.woodoovered 
l)«  embcwed  Japanese  paper,  •rith  ui 
of  split  bluk  ouie  Hlti.]  mitred  at  the 

and  flzed  with  smiill  wire  pina ;  the 
I  glMd  to  the  wood  oa  alread;  meutionad 

pMTiooa  design.  The  top  panel  is 
ip,  fitted  between  the  bambooa  and 
ittom  panel  *in.  deep,  fitted  in  a 
mHoner  with  thin  bowwb  throngh 
iboo  into  the  adg**  of  the  wood.  Od 
er  panel  are  fixed  foar  Sin.  brara  ward- 
)ok»  (or  hanging  traats  on.  The  two 
orming  the  top  are  1ft.  Sin,  loDg  saob, 
neans  a  rise  of  about  8in.  in  the  aaotre. 
Teorossed  near  the  top  ead  bj  halTing 
ont  of  eaoh,  so  that  Uiey  fix  flat,  and  a 
ew  throngh  them  both  will  Beonn  them, 
letter  mention,  perhaps,  that  all  sndi  of 
>  that  are  to  be  fixed  mnst  first  be 
1    and    glaed,   and   rasped   ont    to  fit 

the  oorresponding  bamboo  ;  bnt  this 
lady  been  thoroughly  dealt  with.  The 
-oll'pieces  in  the  centre  ate  |in.  ronnd 
nt  Co  shape  by  heating.  The  aotioa  of 
ne  oa  the  oane  will  give  it  a  mottled 
Lnoe  like  the  bamboo,  bnt  oar*  mnot  be 
hatitdoeenot  seorob,  or  it  will  become 

ig  one  end,  I  have  said  the  nprfghts  are 
ktt ;  the  faoT  small  raila  forming  three 
<n  also  9in.  apart,  bo  that  the  space  b«- 
hem  forms  a  iqoars.  These  are  filled  in 
TO  pieoes  of  Jin.  bamboo  crossed  in  each, 
'n.  The  top  lait  is  Gied  l^in.  from  the 
the  nprighte,  and  an  additional  rail, 
'  five  in  all,  is  flzed  IJia.  from  tjie 
.  The  whole  frame  shoiUd  then  hare 
iwo  ooats  of  spirit  Tarnish,  whioh  will 
p  the  natural  baanty  of  the  bamboo,  and 
^ing-glaas  platsa  fixed  about  the  poaltiona 
will  oomplete  the  hat  and  coatstand. 

6.  Walter  Hewoomb. 


38TET   FOK  STUDmTTS-XIT. 

By  JoHH  Mills. 
}f  "AltnnaliTeElemeataryChaiaiBtiy,"  fto. 
txtremely  Important  and  ralnable  phy- 
ical  property  of  the  elements  is  "  liu 
<f  tath  tubtlante  couiparid  with  that  a/  an 
ak  of  ditiiUtd  walir  at  a  iemptralurt  of 

ThiB  property  was  diecorered  b;  Arohi- 
tha  father  ot  natural  philosophy,  abont 
.  The  King  of  Syracnse  auspeoted  that 
*n,  which  should  hays  been  of  pure  gold, 
ayed  with  some  baser  metal,  andknow- 
10  means  of  verifying  the  fact,  ha  asked 
edes  to  help  him.  The  latter,  in  bathing 
',  noted  the  buoyant  action  of  the  water, 
mediately  shouted,  "  Eurcica .'  Eunka ! " 
ing,  "  I  have  found  it  out."  He  con- 
th«  inpcesaion  thus  received  by  aecer- 

what  traction  of  the  entire  weight  of  a 
'.  pure  gold  was  loet  when  the  metal  was 
1  in  water.  It  proved  to  be  about  oi:c 
th ;  from  which  he  concluded  that  the 
ks  19  times  as  heavy  as  its  own  bulk  of 
The  orown,  an  being  weighed  similarly, 
diSeteat  reault,  and  could  not,  thece- 
Lve  been  pure  gold. 

Tablk  of  Sracinc  GnivmEa. 


of 

mt. 

wStar-h 

Nuue  of 

.Element. 

SpecGr. 

WirtM-l. 

ly    ! 

....■2-e 

....    0-7 

Mercury     . 

Nickel 

Phoiphoro. 
Platiaom   . 

Selenium   . 
Silicon    . . . 

Sdver 

Sodium  ... 
Strontium  . 

'.'.'.'.  13-6 

....    S7 
....    3-6 
....     8S4 
....    8'Sti 

....    0-865 
....     4-3 
....     1-5 
....  10-a 
....     0-97 

urn 1-7 

noit  CMual  glance  at  the  above  table 
jDvinoe  the  reader  that,  as  regaidt 
,  tha  elements  exhibit  a  striking  dl 
fn  ohtuaoter,  and  the  value  of  a  know- 
t  determining  their  epecitii;  gravities 


ans  to  an  end  will  at  on  oe  bs  apparent,  I  D,  supported  by  a  wire,  on  whioh  is  a  mark  ot 
example,  suppose  the  heavy  metal  ^{nfi-  notohN.  Spemflo  gravities  are  determined  with 
were  alloyed  with  ailter  ;  the  tpteifis  \  this  apparatus  by  sinking  the  oylinder  0  In  the 
^ravif^of  thealfov  woald  fall  below  21 '5,  and  water  eaoh  time  a  weighing  is  taken,  till  the 
abovelO'G;lndeed,BpeoiaograTity  in  the  hands  nouh  H  is  levaL.  with  the  liquid.  Thns,  sap* 
of  the  chemist  is  always  a  valuable  test,  andis  pose  that  weights  to  the  amonnt  of  25gr, 
especially  so  in  diitingnishing  out  and  polished  when  put  in  the  dish  D  sink  the  cylinder  C  till 
gems,  as  it  often  answers  when  other  means  of  the  aotoh  N  is  level  with  the  water ;  now  put 
examination  oonid  not  bs  applied  withont 
iniuring  the  specimens. 

For  taking  speoiflc  gravities,  one  of  the 
scale  pans  of  our  apothecaries'  balance  should 
be  leplaoed  by  a  shorter  one,  terminating  below 
In  a  small  hook,  Fig,  99,  and  made  to  exactly 


Fia.  99. 


counterpoise  the  other  pan  by  means  of  small 
shot.  The  snbstanct,  eay,  a  ball  of  lead,  shonld 
be  suspended  from  the  hook  by  a  fine  fibre  ol 
silk,  and  its  weight  ascertained  in  air.  We 
will  aupposa  the  weight  to  be  114  grams.  Now 
bring  a  tumbler  of  distilled  water  beneath  the 
scale-pan,  so  that  the  ball  of  lead  is  entirely 
immersed  in  the  liquid,  and  note  how  many 
grams  ate  required  in  the  other  pan  to  restore 
eqailibrlum.  Let  it  be  104  grams,  Then  the 
diSerenoe  in  the  weight  of  lead  in  air  and 
wat«riBll4  —  104  "  10  grama,  and  the  speoiflo 
gravity  of  the  metal  is  consequently     -i-11'4, 

For  our  parpose  the  method  given  is  aocurats 
enough  ;  bnt,  to  be  eiaot,  tbe  weight  of  the 
air  and  the  temperature  should  be  taken  into 
aoconnt,  and  correotioos  applied  accordingly. 

Tbe  ratio  at  the  weights  of  a  substance  in  air 
and  water  respectively  may  be  readily  deter- 
mined with  the  aid  of  a  balimtia  having  a 
graduated  aim.  Fig.  100,  Different  lengths  of 
arm  are  requisite  for  the  Bpeeinen  to  balance  a 
constant  weight,  W,  in  air  and  in  water.  Tbe 
ratio  is  inverse  because  the  greater  the  length 
ot  arm,  the  less  ia  tha  weight  required  to 
maintain  equilibrium.  Foe  example,  supposea 
specimen  to  balance  : 

(1)  In  air at........    7'5onieale 

{2)Iawater   ,...»t 10-26    „ 

Difference ,  ■'"■ 


en,  the  ip.  gr.  s  -jr^. 


10-26  _ 


3-73 


This  apparatus  ia  known  as  Walker's  steel- 
yard ba  lance. 

In  cases  where  only  a  ready  and  fair  approxi- 
mation to  the  truth  is  required,  the  areometer  or 
hylrumeltr  may  be  employed,  that  known  by  the 
Dame  ot  Nicholson's  hydrometer  beJDg,  perha] 
mint  in  request.  This  instrument  consists  oi 
hollow  cylinder  C  [Fig.  101),  having  at  its  lower 
extremity  a  loaded  pan,  P,  to  retain  it  i: 
npiight  positioD,  and  at  tbe  upper  end  a  dish 


a  piece  ot  silvet  in  the  diah,  and  ohan|fe  Uie 
weights  till  tbe  notch  ia  again  level  with  the 
lurface  of  the  water,  and  let  lOgr,  be  the 
weight,  in  addition  to  the  silver,  to  thns  restore 
the  noMh  to  its  normal  level ;  then,  25~10'16 
grammes  is  the  weight  of  the  specimen.  Now 
remove  the  silver  to  the  lower  pan  P,  and  again 
adjust  the  weights  till  the  notch  is  brought 


back  into  the  same  position 
and  suppose  that  11'43  grams  aie  now  in  tne 
dish  D,  then  VH  grami  is  the  weight  lost  by 
tha  piece  of  silver  on  weighing  in  water,  and 
—_   m  10-5  ia  the  speciflo  gravity  of  the  speoi- 

It  will  be  convenient  to  indicate  her*  the 
means  employed  tor  asoertaining  the  spacific 
gravities  of  liquids,  and  in  this  oonneotion  the 
following  table  will  be  ot  sarvioe— 

Alcohol  7S3 

Oil  of  torpentioe 870 

Water 1,000 

Milk    1,030 

Blood 1,040 

Nitric  acid 1,600 

Sulphuric  add 1,S1D 

It  should  be  borne  in  mind  that  the  above 
ratios  will  hold  good  whatever  volume  is  taken, 
provided  it  be  tha  same  in  eaoh  case  ;  so  that  if 
we  tidce  an  ounce  of  wat«r  and  cull  its  weight 
'mill/,  1,  then  the  same  volume  of  alcohol  would 
weigh  -T93oz.  ;  milk,  I'OSoz. ;  nitric  acid,  I'Scz.  ; 
and  80  on.  The  speri/ic-graiily  botth,  Fig.  10!, 
should  ^be  weighed  while  empty,  then  when 
filled  with  water  up  to  the  mark  U,  and  finally 
when  filled  with  a  sample  of  a  liquid  up 
to  the  same  mark.  Having  thus  found  the 
weights  ot  equal  volnmea  ot  water  and  the 
liquid  under  examination,  the  speciGc  gravity 
is  tonod  by  tha  simple  prooeB3  of  dividing  the 
weight  ot  the  former,  taken  as  unity,  into  that 
of  the  lattor,  which  will  bo  greater  or  leas  than 
unity,  according  to  the  nature  of  tha  sample. 
A  bottle,  such  as  is  represented  in  Fig.  103,  is 
often  naed ;  tbe  liquid  Is  introdneed  so  as  tt 
reach  nearly  to  the  V       "  -^   ~"  " 
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Im*.  Bat  at  inch  timec,  the  iludoiTt  hning 
adt  ths  otMerrar,  the  podtionj  and  fornu  (S 
rni,  ridgw,  See.,  can  be  beat  made  ottt. 
atalliiu,  p  410,  that  the  brighlowieTcepted, 
■  {■  not  uilike  a  nsalt  mar;,  and  its  interior 
Had  auuideTablr  binealh  the  loiroimdiDg 
"      Tbe    iiregular    rampaiti    riiiog   from 

la  in  diameter,  it  could  eaailj  contuci  about 
[nlaitd,  and  from  iti  rut  liie  ia  one  ol  the 
leul^  linking  the  wnlled  plaina,  ttructnr^; 
marts,  or  eeai.  Tliera  ig,  tbeielore,  do 
reatlj,  in  the  great  seiiei  of  the  circular  toi- 
from  Mafe  Tmbriuia  dovn  to  the  imalleat 
rith  a  nink  Qit  fluor.  Tlie  eeiiei  ia  com- 
adf  explain  it  aa  we  maj,  the  qdIt  diffcrenoe 
I.  IMJ,  Mare  Chalom  and  Picard,  or  Cleo- 

BaiUy  deeerves  mora  earatol  atady  and  de- 
B.  It  ii  one  of  tha  liuki  vary  diitinotlf 
ioiniug  the  uiarin  Btrootur^y  to  the 
plaiDi,*ndtheneetotlieao-wlIed  "craters." 
jai,  Aaam,  July  19.  8.  B.  Fe»l. 

TO    ■'F.B.A.8." 
3.] — TouB  anawOT  to  one  of  m;  qaeatioiia 


why   t 


I   directlOD   of  ■ 


■  orbital 


,  leaakingwhjitaparibelioii 

ii  giTen  by  logarithnu  ioitaad  o(  tha  thing 
fery  fu  bom  it.  Tqq  mt  "perOidioii 
la  are  giTen  fay  theji  loganthnu  baoanae 
lalwayt  uaad  m  the  oomputatlan  of  thair 
^~  a  like  lyatem  of  reaaonia^^  tbe  riainga 


■  of  t 


«  be  giTen  by  tbeii  logarithmi 
liapnte  the  Dsceseity  of  niiDg  logaritbi] 
.pntatiDD*  of  oomet  oibiti,  nor  have  I. 
1  was,  Why  are  tbev  thni  puiliihtd  in> 
thing  itaell,  ntuoh  all  can  nnderatand  ? 

I  iiaiie  with  yon  "  that  it  ia  naosiiiary  fa 

mar  to  know  tha  logarithm  of  perihelion  of 
,dy  computed  aet  ol  elimeuti.'  When  o*'* 
nitea  one,  he  doea  ao  tKnn  anothoi  aet  ._ 
tiona,  and  would  pay  no  attacUon  vhatarer 
impntatioDa  of  the  prarlona  ona.  He  might, 
lUhinghiaown,  to  aatidj' aaiuiaaily,.deiire 
pate  them  together.  Inaimuch,  there' 
if  no  earthly  uu  to  anybody,  why  ftiTa 
rithn)  P  It  is  a  reprehennbla  perforiE 
hoold  DO  longer  be  tolerated. 
I  are  but  two  thingi  in  a  table  ol  oometary 
-  "■- ,t  an  amateur  carea  a  fig  about — vii 


ktaw,  he  .    ._ ,.__ 

t  ia  outaide  or  inaide  of  the  earth'a  orbit,  and 
n  lometbiDg  of  an  opinion  aa  to  itt  future 
aaa,  which  will  be  Tery  gratifying  to  him ; 
e  told  that  it*  log.  ^  0  011936  ia  deteatable. 
0.  30S1  of  the  AHioiiomucAe  Sathriehlm, 
la,  giTiD;;  the  elements  of  DeuDing'i  comet, 
•  1-9669,  a  atatamant  not  only  oomprehaa- 

•D  aitroDomar,  but  to  bii  family  aa  well. 
<  notable  eiampte  of  plainneaa  of  apeech,  he 
iesarrea  and   ought  to  be  awarded  i 

by  the   million   readers   of   the   Es 

nc,  which  is  doine  ao  much  to  populariae 

I  hope  the  eiamplfl  aet  bv  thia  diatiDguiahed 
ner  in  not  catling  a  apade  a  toothpick  will 
lily  followed  by  others.  Amatenr. 


(.] — ka  atudents  of  optica  are  aware,  bi 
ly  aepante  into  three  claaaes  in  raspei 
it  refracting  hght,  these  three  ol 


I    Iceland    apai ;    and    tha  biaxial  doaUy 
ig  bodiea,  auch  aa  arraaonite. 

laroaDtary  propertiea  ol  bodie*  of  tha  flnt 
nea  are  well  known,  and  need  no  remark,  aa 
thods  of  obaerTing  them  ore  to  be  found  in 
ka.  Id  the  case,  however,  of  biaxial  bodiee, 
ore  elementary  textbooka  oonaider  the 
.ena  too  oocnlt  to  be  treated  of,  and  stod 
tiat  treat  of  them  only  giTe  methoda  of 
tion  that  reqaire  materisia  and  apparatus 
nt  the  repetition  of  theae  experimenti 
uatfoo  (oi  moat  of  tl 


Tdlowing  way  of  obeerring  the  moat  nots' 
of  theM  phenomena,  ooDJcal  refiaction 
ia  intcnatiDg  hiitorical  ly  aa  well  as  on  ita 
cant,  aa  havuig  beeo  predicted  from  theary 


, D  (which  thn  Bludflnt  can  easily 

for  himself],  a  piece  of  tinfoil,  and  a  com- 
ignlfying  leua,  are  all  that  are  reqaiiltfl. 
ba  of  bichromate  of  potaaaium  most  be  cut 
no  of  the  optic  axes  p'tseea  perpendicularly, 
y  so,  through  it,  aod  a  amall  hole,  made  m 
e  of  tinfoil  by  the  pnint  of  a  needle,  viewed 
.  It  bj  meana  ol  tha  lena,  ao  that  the  light 
Mght  flame  or  the  sky  paaaes  Uirough  the 


hole,  then  through  tha  cryatal,  and  finally  throiuh    lotarpratad  W  erary  geologist  whoaa  work*  I  hkva 
thelena  \o  the  eye.     The  hole  will  in  gnieralbe    aoonilted.    01  OOUTM  thia ball^  ha*  do  fonndatlca 

aeen  aa  two ;  but  if  so,  on  indiiiiDg  the  plate 
appropriately,  tha  two  will  coaleacB  and  form  ~ 
riH^,  which  is  easily  seen  to  be  the  aection  of  tl 
oooe  of  conical  retraction.  It  ia  difficult  at  flnt  to 
hit  the  right  indinatiou  ;  but  this  ia  made  eaaier  by 
noticing  that  when  the  inclination  la  nearly  oorrect, 
the  relatiie  position  of  the  two  imuea  change* 
greatly  with  a  small  change  of  the  angle  of  '  '' 
tion.     When  the  ring  is  seen,  the  light  pasai 


inoQB,  out  mbjeiitad  to  (nterealatioii*  <A  Antie 
I    Mid  and  the  ""   """  '       "* 


and  erery  other  adentiSo  publication  that  ci 

I    ny  way,  and  am  aware  ot  many  tao*-  ' 

light   b^   modem   research,   I    knoii 


A  dear  cryatal  of  ths  aboTe  salt  may  be  obtained 
'bv  looking  over  the  (took  of  a  friendly  chemist. 
The  cryatal  poseaasea  two  marked  cleavagea,  one  of 
which  u  nearly  perpendicular  to  an  optic  axii,  and 
a  plate  which  work*  Tery  fairly  can  be  made  by 
cleaTing  twlM  parallel  to  thia  plane  of  cleavage  1^ 
meana  of  a  ^arp  blow  on  a  kikife.  If  nrofaired, 
the  aurfaoea  thua  obtained  can  be  amoolhed  on  a 
piece  ot  Bnaly-ground  glaaa,  polished  with  rouge  or 
wood,  and  protected  from  moisture  and  abranon  by 
micTOsooplo  coTer-glasaes  Demented  on  with  Canada 
balsam.  The  proper  cleaTSge  plane  can  be  iden- 
tified by  ohippmg  oS  a  thin  flake,  and  pntliDg  it 
between  two  miaasi  Ifidiola  turned  to  the  uy, 
*NiDg  it  it  give*  ring*  aad  a  brush.  If  it  doea,  the 
eleavaoe  plaiie  is  tbe  wmot  one ;  if  not,  the  other 
muat  IM  toied  the  same  way.  The  plate  when 
Buiehed  should  not  be  Isai  than  i^a.  thick,  as  other- 
wise a  rather  powerful  lens  ia  needed,  and  may,  of 


many  facts  brought  to 

_^__  ...        ,   I    know  ol  notw  to 

mntradict  the  conclusiou  that  np  to  tha 
time  of  the  neat  gUdil  epoch  this  earth 
poaaeaaadan  equable  tropical  temperatnre  from  flu 
aquator  to  the  polea,  aobjacted  to  i«)  luch  seasonal 
change*  aa  are  now  experienced.  This  refer*  to  tha 
wa-Ievel,  as  no  doubt  the  mow  line  nsrer  difierad 
mneh  in  altitude  from  that  of  the  torrid  lone.  U 
luch  is  the  fact,  there  muat  be  a  causa  for  so  great 
■  change,  and  one  not  difficult  to  discsTar,  u  It 
must  be  still  ezistins,  for  I  beliara  that  no  dlmlitu- , 
tion  of  the  acoantndty  will  rattore  to  the  Arotk 
Zone  it*  ancient  heat.  T.  Ayera. 

THB  OBBHATBS  I^DT. 
[33837\]— An  impronnant,  &om  tha  "sanM- 
titmal "  point  of  Tiaw,  of  the  well-known  taiek  of 
the  "TaDiablog"  lady  bat  been  bitrodnoed,  and 
may  Intereat  some  of  your  readers.  A  young  lady 
ia  placed  on  a  table  arranged  in  an  aloove  formed  A 
a  folding  antaesi.     Above  the  '■—-"—"  '-   — 


that  tha  «maU  Ian 


pended  a  cylindrical  cloth  screen.  The  scaeeo 
lowered  to  the  leTel  of  ths  table,  completely  M 
ib]ect.    Ths  table  appatantly  has  foi 


ths  temperature  is  comparatively  low,  for  even 
hydrogen  gas  glows  brilliantly  when  raised  to  the 
temperature  of  the  aun.  As  f ar  aa  the  evolalton  ot 
tbe  earth  and  planets  is  concerned,  the  coldness  ol 
an  original  nebula  is  of  no  account,  for  the  qaantity 
ol  heat  the  oondensatiou  of  an^  such  nebula  nndra 
its  own  gravitation  must  give  rue  to  is  tar  in  eiceaa 
of  that  now  contained  in  the  solai  system,  and, 
indeed,  it  haa  been  calculated  that  if  tha  sun  is 
coubacting  at  a  very  slow  rata,  the  heat  thus  pro- 
duced will  be  quite  viough  to  repUoe  that  radiated 
(sea  "TouDg  a  Astronomy,"  chap,  xxi.}  The 
same  hypothesis  as  to  the  cootneai  ol  a  nebula 
accDont*  lor  tbe  absenoe  of  a  large  number  of  line) 
in  its  spectrum  ;  only  those  aubatknoea  that  glow  at 
a  low  temperature  can  give  lines,  and  aub^tancea 
like  platinum,  which  are  hard  to  Tolatilisr,  will 
stand  no  chance  of  abowiog  their  pieeence. 

H.  0.  Fockllngton. 


,  1^*,  and  the  candles  ahown  beneath  it  make  tha 
naea  underneath  the  table  appear  open  and  dear. 
Tba  cylindrical  acreen  is  shown  to  be  entire,  with 
openinga  only  at  the  tipper  and  lower  ends,  and  no 
openings  are  seoi  in  the  folding  screen  whlob 
partly  lurraundi  the  table.  Upon  the  firiuB  of  a 
vistoi  the  oooupant  of  tha  table  is  supposed  to  b* 
Ignited,  and  Smoke  and  flame  buntiDK  fnm  flu 
screen,  which  is  uninflammable,  indleua  that  ttw 
workofdestruotion  IsgofngonwiOun.    Wbantha 


ithaearheiF  By  doing  k>  you  woald, 
I  am  sure,  earn  the  thank*  ot  numbers  of  obaarren 
in  the  South^  and  other  remote  parts,  where  the 
Notes  arrive  an  week*  or  so  late- 
It  may  intereat  baginnera  to  know  that,  using  s 
Jio.  focus  plano-convex  lena  on  a  Uin.  focus  o.e. 
of  Ilia,  dlam.,  of  a  small  telescope  sold  by  Earia 
of  Melbourne,  I  have  divided  a  Centauri  very  easy ; 
divided  by  half  the  former  power  a  Cruois.  Castor, 
7  Virg.,  and  a  star  in  Eridaous,  and  seen  Jupitar'i 
moons,  the  crescent  of  Venus,  and  Satam's  ring. 
The  penumbra  of  sunspots  and  lunar  detail  show 
very  well.  I  have  Bied  the  telewxipe  on  a  simple 
stand  for  temporary  attachment  Id  Terandah  posts, 
&C.    I  will  describe  it  if  anyone  wishes. 

Hu  phoiphoru*  in  olive-oil,  &c.,  been  tried  for 
aroaa-Mrira  iLumination  t  If  cTosi-irire*  are  placed 
in  front  of  the  o.g.  and  a  leu*  placed  at  a  certain 
distance  from  It  towards  the  e.g.,  ths  lens  being 
smaller  than  It,  an  image  of  the  wire  is  oh- 
taincd  in  the  aame  field  as  £e  star,  &.e.  Theabjeot 
con  \A  seen  through  the  image,  and  the  wire  with 
lena  have  to  move  a  large  diMsnce  to  ero«i  the  Said. 
I  anppoae  that  micro,  objeots  hava  been  illuminated 
by  cones  of  light  reflected  from  a  small  mirror  in 
the  body-tabe  down  to  tbe  object.  Would  there  be 
any  advantage  In  photography  more  true  than  the 
present  mettod  of  oruio-cbromstiBini;  by  eosin, 
cyanin.  jcc,  but  with  longer  exposures  f 
WeUington,  N.Z.,  June  16.  Omx. 

[Many   colonial   and  foreign   aubscriben  bai 


it  the  screen  is  lifted,  and  nothing 


The  "  bick  depends  on  ths  well-known  ar- 
ransemeat  of  mirrors,  as  shown  in  the  iUustnUon, 
which  is  a  view  of  the  lady  deaoanding  through  tha 
trap-door  previous  to  the  "burning"  —  before 
lighting  the  Ore  and  plwoDg  the  "remain*"  In 
postlon.    The  tatJe  haa  bnt  two  legs,  the  other  two 


ranged  at  an  angla  of  W  with  aaoh  other,  and  15° 
withtharideMMlaof tlMi«r«*ti.  'Hie aide panali, 
which  are  of  the  same  aolour  aa  the  central  or  bade 
panel,  are  thus  rsfleoted  in  the  mirror,  and  appesc 
a*  a  aontlniMtion  of  tha  back  p«n*l. 

The  aiiangemant  la  well  known  and  ii  naed,  with 
modifloatiaD*.  for  many  trioka,  but  it  does  not  bear 
the  test  of  "  Biamination  "  by  a  oommittM  ot  the 
spectator!,  m  i«  tha  oa*e  with  the  oabluat  fariok. 
Zao. 


THIOKNBSB  OF  OTUNDBBB. 
3828.]— Caa  any  readers  refer  me  to,  or,  battel 
stiL,  give  good  formntto  for  finding  the  required 

"-'-' ^  cast-iron  oylindersf    It  anv  oneou 

■ ..-._  T  iiionid  he  obliged.    I 

lem  aa  a  oontrtbutioD 


thickueai 


[3aS2(;.l-I  in  qui 
(letter  33783,  p.  £02) 

one  ol   the   vary   hii,  _   

■atronomloal,  and  am  also  aware  that  climatic 
changee  are  referable  to  precession,  as  well  ■■ 
TsriatioDi  in  the  ecceutrici^  of  aor  orbit ;  but  I 
believe  there  was  a  time  when  our  eartb  was  not  so 
dependent  upon  the  sun  for  heat,  as  well  as  for 
light,  as  it  now  ia,  but  posaeased  an  equal  tropical 
temperature  from  the  poles  to  the  egoator.  I  am 
led  to  thia  belief  by  the  testimony  ol  the  lodu,  m 


UTS  toand  some,  and  1 

to  the  subject  and  for  criticism.  An 
3iD.  thick  should  caity  aafely  2,600  to  3,0001b.  in 
regular  oontdnuous  work  if  three  diameters  long, 
\ai  3,000  to  4.0001b.  if  only  about  onediametat 
long.  A  formula  that  doei  not  take  inl«  aOOODtlt 
the  Increased  strength  doe  to  the  bottom  of  the 
i^linder,  and  the  metal  above  ths  packing  in  short 
:ylinden,  ignore*  a  ven-  important  dement.  Above 
three  diameter*  long  cyfinden  will  rupture  mldvray 
7t  the  length  before  the  reaiatance  of  the  enda  comes 
into  play.  Takins  cases  actaally  in  use,  andapplr- 
jig  th*  formula  ^or  thickneas,  It  is  nweMaiy  to 
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9,000  to'14,0D01b.  to  bcTS  the  Ottarj 
_,._.iritlitba  facta.  It  ii  not  likdr  thkt  out- 
inai crUndanwonlil  itiud  long  11  axpoaed  toanj 
ndi  ■truui.  It  ftppcan  to  be  imponiblv,  if  iha 
foriBulaii  coneot,  to  odutmct  a  ojlinder  k>  thet 
the  itnin  on  ths  met*!  would  not  eioead  the 
pTMMin,  toiitSmpwe  hftvef  B  ^sgc.  It  S 
"J>+  1  -we  httTB  t=pr.  11  8  =p  +  2i»e  hevi 
t  H  ^'-  It  doea  not  seem  ptobable  th»t  iednciu{ 

fiiapnoura  lib.  would  ledoce  the  Uifeknen  le- 
qiiind  bj  one  bulf.  i.  good  practical  role  ia  tc 
make  tba  Uucknen  equal  to  )V  of  the  inoer  cii- 
ODBiferanoe,  and  amoie  axpariraca  ha*  ■hown  thai 
•vdipropoitiDiu  trill  atand  tor  jeara  nndei  3,000  U 
4,00(hIx jpnaiuie.  Fnrtharmoie,  nothioB  ia  to  be 
nlned  by  iLaldiig  the  thicknen  mon  tban  three- 
S^Of  of  the  inner  diameter.  Of  conne,  thiadoei 
Int  ^iply  to  cjllndera  made  of  some  RMcial  piocesa, 
(Qch  ai  water  oorea,  &o.,  bat  only  to  lach  u  ut 
made  bj;  good  ordinuy  foundry  methoda.  Molea- 
worth  giTea  a  formula — 


MUeed,  flU  nn  a  giw  gi^  in  the  cnmcnlnm  of  the 
anwteor  ttodent,  and  iirs  fieah  impetoa  to  hii 
■onewhat  flagging  eneiglea.  It  would  lift  the  biuhel 
and  let  In  a  maaa  of  new  light  among  the  tlurating 
nlndt  who,  for  want  o(  proper  infraction,  can 
only  itire  and  wondw  at  the  atupeudou*  leveUtioni 
of  the  priam.  To  oomprahend  them  would  be  the 
maaat  m  multiplying  them,  and  both  would  prove 
B  new  inoentiTe  to  atudy  and  to  eleratiiig  en joy;- 
ment.  In  thia  glorioua  land  of  liberty  ao  much  u 
htt  to  individuiu  initiative  that  the  moat  woodeiful 
diaooTeriea  and  aublims  trutha  often  nmaiu  lor 
jeaia  concealed  from  the  million  for  whoaa  boiefit 
and  elevation  they  were  revealed.  Why  doea  the 
public  madly  ruah  after  fading,  aenanal,  ma- 
terial pleaauiea  and  enj<^menla  F  Simpl*  beeanae 
It  bat  not  taated,  and  doaa  not  know  the  higher  im- 
Mriahabla  onea  whiob  k  almoat  at  ita  doon.  Hake 
him  imiTmilaiiil  them,  (how  him  what  an  unheeded, 
parhama  de^aed,  bit  of  gUaa  formed  and  ihapad  in 
ft  paruonlar  manner  aa  Li  the  telenope,  the  micro- 
aeope,  the  apeettMOOM,  aod  polariMOpe  haa  done 
■Bd  doea,  and  he  wtU  not  Ions  hadtat*  in  hit 
cfcdoe.  The  noaa  plsanrae  will  loae  their  charm, 
and  the  Inttilectnal  take  tbtb  plact.  To  hdpiu 
tcingii^  about  inch  a  atate  of  thinga,  in  however 
■nail  a  degree  it  may  be,  muat  be  the  deaire  of 
•very  good  nun.  The  help  given  findt  it*  reward 
at  every  ttep.  The  work  ia  tell-auppoiting — the 
Bwm  you  give  the  moie  yon  have.  Whilat  you 
aariat  at  the  dietribation  of  apread  ol  kuowledee  of 
tba eonquaata  of  the  mind  yongain freah knowledge 
and  make  new  eonqneata.  Writers  ranaaok  lilan- 
tnietoflDdfreabmaterialtaQdintpiiBtian.  Studenta 
of.  aeteooe  find  freah  materiala  and  iaoantive  in 
ooneoune  with  their  fellowa.  Of  thia  the  hiiton 
of  many  yomu  aociatiea  afforda  oonvindne  proof. 
Hwt^tbsB,A.A.Uone. 

I  leal  ooovinced  that  thia  propoial  of  a  Spectro- 
ioopto  Society  will  meet  with  a  ready  reaponae, 


meutory  achoola,  I  h^ve 
there  may  be  tradea  in  which  (mad 
Bcale)  the  rule  might  Sod  a  market. 
me  yonr  opinion  on  thia  point  in  you 

I  may  add  that  in  regard  to  ita  ani' 
Boholaatio  world,  I  have  a  teatimooit 
the  highsat  sdncational  anthoritlai 
DuiIbI,  Fiindpal  of  the  Battaraea  Tr 
fnr  Schoolmaatera.  Heaaya:  "Itn 
/al  for  the  drawing  of  equilateral 
Ac,  Ac,  ftudthaflt  batmany  obvi 
over  the  ordinary  protractor.'' 

I  beg  to  draw  your  attention  to  wl 
the  merit  ot  the  article,  aad  that  is, ' 
■ifin,  teniindiDg  one  ot  the  outline  of 

No  doubt  ue  method  of  using 

when  I  point  out  that  the  angles  . 

■out  the  interior  anglei  of  the  varioua 

Wmian: 

Andreas  School,  Isis  of  Han. 


[33331.]— Tkkke  appeuB  to  bo  oon 
Cntty  in  employiog  ateam  aa  a  mot 
propelling  lifeboats,  end  aa  oontinu 
full  pawera  of  the  man  ia  very  eihoi 
■idflr  that  Bome  simple  auiQiiry  po 
employed,  with  very  great  benefit  tc 
with  greater  prospect  of  saving  lite. 

My  proposition  ia  thia :  To  have 
the  lifelMiat  to  oonaiBt  of  strong  ateel 
holding  oompTenod  air,  and  hav< 
cylinder  or  enEine  in  the  bowa  of  t 
croiB-headat  the  and  of  the  piaton-roi 


*T*"'*"y  tKm  thoae  who  by  their 


al  knowledge 


id  exnwienoe  can  take  the  goidlDg-ttriiigs.    They 

nilddo  imm^ua  good  in  furthering  auoh  a  laud- 

e  praotioal  knowledge  in  tpectro- 

defy  '     ""-  '    ' 


„ a  furthering 

>ble  object.    The  praotioal  knowledg ^ 

HopT  ia  not  widefy  spread.  The  intttumenta  to 
ponma  it  are  rather  acaroe,  and  their  makers 
■Micer.  Still,  a  new  impetot  would  soon  be  given 
to  thia  brandi  of  optica  if  the  aooiety  name  into 
btfng  Jut  aa  baa  happened  with  mlcroecopea  and 
telttoopet.  Enconragsment  and  teachers  are  badly 
waatad,  even  from  a  oommardal  niint  ot  view. 
Ia  it  fail  to  allow  the  cream  of  the  tj-giiih  optical 
trade  to  go  abroad  ?  No  lover  ot  his  country  will 
think  ao.  A.  Oaplatzl. 

A   FOX-TOON   BULB. 

[33830.]— I  DBQ  yonr  intuition  of  the  tketeh 
bwewith  ol  my  polygon  rule,  for  which  I  have  re- 
cently obtained  "pioviaional  protection"  at  the 
Patent  Office. 

Hm  pnipoae  of  the  rule  is  to  draw  equilateral 
ttiangUa,  squares,  peutaaona,  hezagona,  heptagona, 
and  octagons  without  the  aid.  of  mathematioal  com- 
patiM  or  protractors.  It  hat  been  datignedto  meet 
Bie  nqnireiDeot  of  the  Education  DepMtment  with 
laipaet  to  Standard  HI.  Drawing  In  elementary 
tdhoola.  Compaaaea  are  not  allowed  to  be  uaed  in 
tbatttandard,  and  hitherto  the  devioee  and  methods 
in  BMhavefaean:— (1)  Rule  of  thumb  and  judging 


view,  which  will  explain  itaalf),  to  t 
ot  whioti  I  would  attach  two  ropes, 
aids  of  the  boat,  leading  round  pulle; 
fast  to  each  oar,  a  foot  or  ISin.  mboa 
stroke- oarsman  woold  have  a  lever  b 
Tbe  moment  he  dips  hi*  oar  into 
preaaea  the  lever,  which  opens  the  aii 
engine,  ao  that  tlia  piatio  makes  the 
same  time  the  men  do — in  fact,  tbe  c 
would  do  the  whole  pulling,  the  men  a 
the  oar.  When  pulung  easy,  or  goii 
wind,  tbe  rope  could  be  detached  fro 
thought  necessuy,  to  economiaa  the  c 
for  emeieency.  The  thing  is  so  sim) 
penaivfl  uat  a  few  pounda  would  tr; 

The  same  system  can  be  applied  to 
other  pulling-boata.  and   by  a  little 

log,  she  oonld  be  made  to  men] 

' ' '    4moolh  mater.  A. 


OIBOULAB  KOTIOH :  AH  E 
[3383'2.]-Let  a  body  be  kept  movi 

with  a  certain  velocity  (v),  tbe  radios 
~  >th  feet.  The  force  directed  to 
ircle  must  be  able  to  produce  a  i 
direction  in  which  it  acts  equal  to  (v 
quantities  beinK  feet.  This  formola  d 
liieoremthat  it  two  linea  interaect  e 
drole,  the  ractangLe  made  bj  the  aegm 


geanng. 


the  lines  ia  equal  to  the  rectanale  mads  by  tha  Hg- 
ments  ot  the  other  line  (Eudid  III.  35,  whsracaa 
line  is  a  diameter,  and  ths  othei  ia  [an  titmij 
short]  ohordatright  angles  to  it]. 

If  the  body  revolvee  round  the  ooutie  ia  1 
leoonds,  the  total  force  acting  dnhng  one  levala- 
tion  will  piodnoe  a  velodly  equal  to  i  timet  --  ot 

**  "  ^— ,    But  the  dtcnmference  of  tbedrdsii 


v  feet.    Put  IT  -  tv.    Then  wekavt 


a.  aqoal  to  total  force  in  one  rerolntaam.    Aa  r  ii 

G:  times  r,  we  see  that  the  total  foioa  requiitd  to 
keep  a  body  moving  in  a  drcle  during  one  rercln- 
tion  is  6}  the  velocity,  no  matter  what  the  vdo% 
may  be,  or  what  the  size  of  the  drole  may  be.  Tka 
force  properly  depends  on  the  maaa  aa  wcflattha 


miles  psr  se 

ctrds  would'be  able  to  give  th»  tarth  a  vdoo^id 
Gi  times  IS)  miles  by  constantly  aeting  on  it  in  ont 
direction  for  a  whole  year. 

Lat  us  iuppoae  that  a  body  ia  kept  moving  in  • 
circle  by  somftexternal  foroa  round  the  eeutzeda 
watch,  the  watch  being  faaaup  and  the  body  moviag 
in  a  horizontal  plane.  The  total  force  reqniied  B 
do  this  daring  one  revolution  is  eapatde,  t^  ecn- 
staotly  acting  in  one  direction  on  the  body,  to  gift 
it  a  velooi^  equal  to  GJ  times  velooty  it  has  in  flu 
circle.  In  pasting  the  flgurea  XIl.  the  body  > 
moving  in  one  direction,  aod  in  r«««j"g  the  fignlM 
VI.  in  the  very  opposito.  Now  a  toiM  eqnal  to  2  r 
is  required  to  stop  a  body  and  give  it  an  eqial 
velocity  in  the  oppoaita  direction ;  bat  t^  tbt 
formuia  "tor  <droalar  motion,  tht  foroe  raqniied  It 
3>timesf.    Howisthia?  Malri. 

THE    TOMATO    AS    A    S1TSPB0TES 
SOUBOB  0,F  O^OBB. 

[33833.]— I  CUTHOI  taU  "Nun.  Bor."  whsthar 
the  analysis  has  been  thorough,  only  in  my 
"  Indian  Materia  Medica  "  it  ia  stated  that  tbe 
fruit  chiefly  oonaiata  of  malic  acid.  I  have  heard 
foreignera  attribute  the  name  "  love  applet"  to 
propmUes  which  Byron  deomibea  as  *'  amaldj 
food."  Boa. 


THB  Z.iaUBF ACTION  OF  OZTOBN. 

[33831.]— Heat  is  a  mode  of  motion  in  tbenlti- 
mato  partioleaot  hodite.  Whan  in  a  given  body 
that  motiou  is  more  rapid  than  in  the  aunounding 
bodies,  the  former  is  aud  to  be  hotler  ;  when  tha 
motion  is  flower,  it  is  taid  to  bo  colder.  Ilence,  tha 
terms  fiol  and  cold,  like  poiitiv/  and  nrgatia  in  elsc- 
tridty,  refer  oiily  to  the  reistive  rapidity  i't  mole- 
cular motion.  Two  bodiea  at  the  aame  tampermtimi 
(having  the  aame  molecular  motion)  cannot  altM 
sach  other'a  temperature,  beoaaan  their  rale  of 
motion  is  tha  same.  But  if  a  hatter  body  be  placed 
near  a  ooldar  one,  a  tendency  to  eqnilibtiate  the 
lieat  (to  relieve  ths  straio  where  ths  motion  is 
ireater)  it  the  immediate  result.  It  you  dip  your 
liand  into  boiling  water  it  scalds  you,  or,  in  other 
words,  your  akin  haa  such  rapid  motion  imparted 
to  it  that  it  becomes  disorgaiiiaed.  If  you  plunge 
l^our  hand  intoliquidoxygen,  your  akin  enten into 
luch  violent  motion  in  imparting  its  surplus  heat  to 
the  liquid,  that  again  scalding  retnltt.     But  liqoid 


IT  fire  nt 


S.  Bottona. 


THB  SaUNTBB'S  PUZZLB. 

[33835.]- The  puzzle  shown  in  the  illustration 
ivaa,  I  think,  koown  some yeanagoasthe"shuuter't 
puzzle  "  ;  but  it  appears  to  have  been  patented  in  the 
LTnited  States  as  a  *'  new  aod  useful  impravement  in 
puzzles"  bj  Mr.  J.  C.  Jickaon  of  Greenville, 
Pennaylvama.  Tbe  problem  preeented  ia  to  pLaoa 
the  locomotiva  and  can  oa  shown,  run  tbe  ioco- 
notive  around  the  Y  to  revsrsa  it,  and  leave  the  cars 
uthey  werefound— 3atF,  2atB,  andl  ate.  In 
Jie  solution  of  ths  problem  what  is  known  as 
'  running  switches  "  are  not  allowed.  The  cars  cin 
inly  be  pushed  Or  pulled  by  the  loaomotive.  Xeithar 
ion  but  one  car  or  the  looomotivs  alone  be  upon 
Jis  spur  D  at  one  time.  Neither  can  mora  than 
two  can   or  the  looomatiTO  and  one  car  be  upon 
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d<^mk  ha>  been  rooted,  &nd  on  the  aanituy  graoad 


0  den;  th 


the  imall-poi,  nnlen  jon  aie  going  to 
beoefldal  eSeot  of  theie  Acta  on  the  fsTtn  other 
thui  toull-poz,  ud  dum  All  uuitarjr  piognu  u 
dae  to  TMOiDfttioii  uitiiig  vioanooilj  for  tbe  othm 
feren  u  well  u  the  one  it  ii  mlone  duect«d  agunit, 
Od  ell  ^imda.  then,  there  i«  the  atmoat  dear 


,     ,  eny 

other  TMODetion  enforced  bf  the  Stale  lobe  ni  of, 
mt  the  Hme  time  that,  in  the  name  of  pnblio  good, 
it  lOin  la^Hkdeait  the  inmdiom  Mwdt  of  diieue. 
DMllngton,  Jol;  2i.  Alex.  Wheeler. 

TAOOINS  LYKPH,  IITOOnL&TIOir,  &o. 

[33S44.]— Ih  Glonowterriiire— at  laait,  in  this 
pan,  iti  nor'-weat  comer,  Jiut  oppoaite  Berkelsf 
^Jenuar'i  locality)— a  practice  preTaQa,  a>  a  pio- 
^lazii  againit  tiut  fatal  diwaw  in  cattle  knoim 
■ibUokfoot,  murrain,  &e.,  of  IntrodociDg  A  la  i 
■eton,  batwean  Uie  loldi  of  the  dawUp  or  biriikat  of 
oalTaLa  ojlindrioil  bit  tin.  x  lin. of  the atam of  the 
Mworinl  medidual  plant,  Hallebonu  fcotidaa,  or 
B«u'aFoot,a*followB:  The oentnoIalZin. length 
of  atont  3-ecird  twine  is  uatwiited,  into  which  the 
Mid  cyliodrieal  pieoe  of  hellebore  ii  fixed,  to  that 
the  twine  and  the  fixed  cylinder  maj  be  drawn 
throngh  an  inddon  made  with  a  atont  penknife  in 
and  throng  the  calf' i  biiikat,  wharebj  the  cylinder 
to  lodged,  d  la  a  aeton,  between  the  two  akina  of  the 
biiaket,  or  dewUp—w  called  becaoie,  aa  the  call 
mlkt  aloDg  through  the  long  graaa,  the  iway  of  the 
pandent  Imaket '' lapi  the  daw."  The  aeti  day 
Sia  dewlap  baa^  to  iwell,  and  on  the  fourth  day  ha> 
UMimed  ute  we  ol  ona'a  box>liat.  A  dlaaharga  or 
flow  of  hnnumr  (pua)  appears,  and  oontinoea  nntil 
Uu  iwelling  to  gone  down.  The  poieon  ot  the  helle- 
boN  Mem*  to  pervade  the  anlmal'i  whole  ayitem, 
CftDilng  extreme  laognor  and  general  atiSneaa, 
whidi  to  q>pat«Dt  for  at  leaat  a  week. 

I  b*Te  retean  to  baliere  that  the  above  Quid, 
hnmonr,  or  pni  waa  one  of  the  lymphi,  kc,  with 
whioh  the  oelabnted  Janner  coDanoted  hto  axperi- 
mMita  of  Taodnation  ai  a  prophylactie  againtt  small- 
pox. 

N.B. — The  beat  illoatration  which  I  have  seen  of 
thto  remarkable  plant  u  in  Pratt'a  "  Poiionoo*, 
&&,  Flanti  of  out  Fieldi  and  Wooda.' ' 

The  Lydney  Dlapenjer. 

BAOTKAIA  AUD  VAOOINATION. 
(33845.1— It  u  plain  from  the  letter  in  yoor  lait 
laaoe  ^33806)  that  tbe  writer  u,  on  tfaia  qaeation, 
both  an  exttemiat  and  a  paaafmut.  Haa  he  yet  to 
iMin  that  bacteria  are  not,  primd  facit,  mia- 
obierona,  bnt  that  there  are  beneficent  at  well  aa 
malaOotnt  ipede*  ot  them.  I  baliave  Hnxley  goea 
■0  far  M  to  daaoribe  regular  pitched  battlea  between 
the  blcmdly  and  ho&le  tribea.  Without  going 
quite  ao  tar  ai  that,  to  it  not  feaiible  that  vaodna- 
Son  from  a  health?  call  might  introdnce  a  healthy 
ttraiu  of  bacteria  into  the  avatem  whioh  would 
raoHiTe  aome  oonatitational  defect  i  With  vaeciDa- 
tlon,  aa  with  other  tUnga,  we  hear  more  ol  the 
feUnie*  than  ot  the  anoccaaea  ;  the  maloontents  on 
any  qoeation  iuTariahly  make  the  moat  noiie.  I 
hSTa  been  vaccinated  three  limea,  and  yet  am,  aa 
far  aa  I  am  aware.  Buffering  neither  from  leprosy 
nor  any  other  ol  the  diseases  with  which  we  are 
threatened  aa  the  racompanse  of  onr  (oolhardineaa, 
and  retaae  to  join  the  unhappy  community  of  those 
whote  eSorti  appear  to  be  to  surround  our 
Imaglnatiana  with  horrors,  to  make  na  louk 
atkanoa  at  aTery  mouthtat  of  food  which  we  take  ; 
your  anti-Taodnaton,  too,  are  generally  snspido  as 
and  aplenetical,  in  marked  contrast  to  those  who 
hare  been  inoculated  with  the  kindly  and  truatCul 
diipoation  ol  the  ««]f .  A.  S.  B. 


[33810.]—"  Ubbbtio  "  (letter  33750)  haa  avaided 
the  point  of  my  oommnnicstiou- ikamdy,  that  the 
medlBal  profeadon  aa  a  body  will  not  tolerate  bare- 
faoad  adveitiaing  in  lay  journals,  and  letters  upon 
professional  subjects  signed  with  the  name  and 
address  of  the  writer  are  simply  adTGrtiaements. 
Snrdy  "  Heretic  "  will  not  contend  that  suohoom- 
municalioos  wonld  lose  anything  ot  their  value  il 
•■Kned  with  a  nam  da  plume.  Personally,  I  am 
always  alad  to  ledpiDcate  the  manv  fsvoun  I  ha<re 
reodvsd  from  the  correspondents  of  the  "  B.  M."  ; 
my  commanications  I 
:>  inctose  the  ordinary 

[Who  or  what  is  "the  medical  piofassion  aa  a 
body"  that  "it  will  not  tolerate"  thia,  that,  and 
the  other  'f  This  is  simply  priestcraft  of  another 
icBt,  and  will  «00D  pariah.- Ed.  B.U.] 


TISBD    TOOLS. 

[33847.]-!  uusaxQ  laat  week  when  I  read  the 
oonduding  instalment  o(  "A  Dash  to  the  Pole," 
which  I  haTe  mndi  enjoyed,  at  the  idea  of  the 
great  maofaine  geUing  out  of  sorts,  or  tired,  or  sulky. 
as  Mr.  Ward  nmkea  ont ;  but  a  day  or  two  after  I 
read  the  fallosring,  quoted  by  the  Baildiitfj  Xtiia 
from  the  Iron  Indtatry  Gaulle  .'  "  Tools,  like  man, 
grow  'tired.'  I  have  seen  a  first-dasa  chisel  get 
'  tired,'  and  act  ai  though  it  was  poasesaad  of  the 
King  ot  Sheol.  It  would  not  keep  its  edge,  and 
the  more  I  sharpened  it,  the  sooner  it  would  lose  its 
edge.  I  called  the  attention  of  a  ahopmate,  a 
nuzled  old  veteran,  to  the  peculiar  behaviour  ot 
uie  chisd.  Ha  looked  it  over,  and  banded  it  back 
to  me,  saying :  '  The  tool  is  all  right,  only  a  little 
tired.  Lay  it  away,  and  let  it  rest.  It  will  come 
ontall  rightagaln.  Just  like  a  man  who  to  tired.'  I 
did  not  believe  the  old  fdlow,  and  I  really  thought 
he  waa  tmj  to  talk  ot  a  tool  getting  tired ;  but  as 
there  waa  no  hdp  for  It,  the  tool  waa  laid  away. 
I  do  not  rentmnbar  how  long  it  waa  left  to  '  rest,' 
bat  whan  it  waa  again  sharpened  and  used  it 
appeared  to  hold  Its  keenest  edge  as  well  as  it  did 
before  it  got  tind.  Barbers  tell  ma  their  razors  in 
constant  nse  gat  tired  In  the  same  wsy,  and  wood- 
choppara  tay  their  axes  sometimes  seem  to  get 
*  soft '  all  at  once.     Possibly  eooatant   and  Jiard 

would  aooooDt  satisfaotorlly  for  the  peculiarity 
alluded  to.  Locomotive  engineers  often  obaarve 
peculiar  mubehaviour  in  thdr  machines,  which  may 
ponlbly  be  the  result  of  oontiuued  heating,  friction, 


intendve  ayston  (•••  U.  Oma)  four  oonld  bs  kqt 
on  one  acre.  U.  Ponee,  near  Paria,  raises  m>  gl 
vegetables  annually  off  2]V  ■< 
ture.    Paris  m"""'  " — ' 

Paris)  w   " 


miaiwd 


iris  market  gardens  aDnplyLcatdaaiain 
wlthvegaWilM.  Bj  mtsoMve  Qstaa< 
Jngland  need  not  import  lib.  ot  fnod." 
i  think  il  the  pamphlet  won  aowa  bnadcartan 
over  England  it  would  work  wondan,  ud  smal 
the  tendeuoy  of  popnlatton  oowding  iolo  ciliK 
More  thrift  and  leas  beer,  to  tbe  foceigoer'a  mol^ 
and  he  u  cutting  our  throat  Indnatrially;  aatbaMt- 
ccme  ot  hto  iutwdve  onltnra,  litiag  Ea  ekaapn. 
8.  B.  FaaL 

OPIUK. 

[33SaO.]— PifiLUMi^ABT  debatM  and  palb 
discussions  on  the  Eastern  dm^  have  drealstad  t 
widespread  feeling  of  inquiry  mto  ita  ^^hOTts^** 
aa  the  anti-opiunuala  ate  ploMed  to  caD  ita  ooa- 
aumptioD  when  they  demand  that  the  BritiA  nkn 
ot  India  ahould  drop  ovm«T«mmiIIlonaott*nM> 
to  plasae  certain  "faddtoU."  Tbaaa  mM  wnlt 
act  more  wlady  if  they  abnok  the  first  blows  at  Iks 
alcohoUsm  of  Qreat  Britain,  with  ita  daOyeatakigM 
of  hideous  crimes  and  ita  ersntnal  oonaequsDcas  d 
hereditary  iosanity.  Aa  ana  who  haa  Brcd  vn 
bna  in  Hindostan,  among  raoes  who  use  the  uH 
intoxicant,  I  (eel  in  a  positiou  to  deal  with  Iso^ 
those  "stubborn things.'' 

I  shall  quote  largeQr  from  Prof.  O'! 


adune  *  sulky,  give  each  a  reat." 
la   there   really   anyttiing  in  thto,  or  is  it  only 
fancy?  B.  A.  WUliama. 


XTLONITB. 

[33848.]— I  AM  rather  puziled  to  know  how  tout 
correspondent "  A.  £.  B."  (latter  33S1S)  oould  on 
the  10th  June,  ISQ-J  have  read  what  was  published 
in  Photography  on  the  30th  Jane,  1892. 

There  are  several  errors  in  the  paragraph  which 
appealed  in  Fholi-graphu,  whioh  were  pointed  out 
in  the  issue  ot  that  publicatiDu  otthe  'itit  instant  by 
Ur.  C.  A.  Fa^t,  the  manafrer  ot  the  works  of  the 
British  Xylonite  Company,  Limited,  at  Brantham, 
in  Suffolk.  Oliaa.  P.  Heniam. 

Director  and  Secretary  ol  the  British 
Xylonite  Co.,  Limited. 


A  HIKT  TO  WOHKINd  KBK  IN  WANT 
OF  A  LIVINO. 

[33849.7— LBrrxna  33536  and  33537  show  dearly 
enough  that  "  bone-cruihing"  was  a  thoUKhtless 
suggestion  by  N.  Y.  Thomas  (3319'2).  May  I 
Tuegest  a  perusal  ol  Prince  Ktapotkln'a  valuable 
arfide  In  the  XiMieeHih  Century,  June  ISSS,  on 
"  Xhe  Coming  Belgnot  Plenty"  '!  Aa  far  as  I  can 
see,  hto  facts,  figures,  and  deductlDnB  are  inooutro- 
vertible.  He  has  studied  and  mastered  all  the 
advantages  of  the  so-cilled  inlenih-i  aystem  of 
agriculture  seen  on  the  Conlinent,  and  the  dia- 
advaotages  ot  our  insular  pitensive  system.  I 
habitually  make  notes  (o  aid  in  remembering  toy 
subject  ot  interest,  and  na  I  have  not  the  pamphlet 
■"'slf,  beg  to  copy  those  made  in  this  — 


"lAs 


3ufac 


Western  Europeans  will  find  more  diflicalty  In  sell- 
ing their  warn  for  home  food,  and  will  have  to 
rely  on  home  customers  and  home  produce. 

"  Two  objections  generally  made  to  the  above. — 
A,  that  Great  Sritain  to  already  too  densely  popu- 
lated :  and,  B,  that  foreigo  food  is  cheaper  than 
home  food. 

"  1853  to  '60  three-quarters  ot  the  wheat  con- 
aumptian  was  home  grown;  now  (18S8)  it  is  one- 
third.  Formerly  two  acres  supported  one 
iuhubitant,  now  it  Cakes  three  acres,  and  population 
has  increased  by  8,000,000.  Agriculture  isnegtected. 
:!,000.000  gone  out  of  cuttiratian  in  wheat  alone, 
and  the  agricultural  population  since  I8G1  rednced 


and  South  ot  Europe,  and  WW  known  to  the  aaaat 
Greeka.  The  amount  ot  morphi*  narer  euatoi 
lOi  per  cent,  in  the  two  flneat  Unda,  Fates  sad 
Smyrna.  Taken  into  the  atomaoh  is  aubabu^ 
It  produces  little  narcotio  effect ;  but  whn  dun- 
c£j  treated  with  an  add,  It  beoomea  a  pomhl 
nanollo  In  very  nnall  doaaa. 

Anarootina  to  a  white  alkali,  doroid  of  any  iw- 
ootio  propertleB,  and  capable  of  arrwtiai  w 
paroiysms  of  intatoiittent  and  mmittiwt  fann. 

dodda,  a  wUta  arystalllDe  solid,  in  ito  phjao- 
logical  effect*  resamUe*  mori^ua,  but  ninally  oaai 
vomiting,  even  in  small  doase. 

Xaromue,  supposed  to  be  Inert,  as  2  grains  mj*M 
btothe  jugular  vein  ot  a  dog  produced  littk  dlaA 

Mecoune  possesaw  no  action  on  the  sd^ 
economy,  and  meoonio  add  given  to  men  Ml 
■niin«.l«  produced  no  remarkable  tffe<A. 

Besides  the  preceding:  ingredients,  opliun,  lika 
most  other  vegetable  juices,  contains  revn.  }■>■ 
caoutchouc,  and  llgneoua  fibre.  It  to  ext((WT4 
adulterated  with  wax  and  other  harmless  suV 
stancai  when  it  reaches  the  retail  dealers. 

All  the  effects  ot  opium  diminish  remarktbtftf 
the  habitual  use  ot  the  drug,  ao  that  there  are  mf 
numerous  example*  ot  penona  having  aoquired  as 

Sower  ot  consuming  sarecat  drachma  ot  solid  ofm 
Eiily :  nor  does  it  sppear  to  be  aaosrtainad  that  In 
habit  haa  a  direct  tmdency  to  shorten  life ;  ou  tts 
contrary,  tbe  longevity  of  opium-eaters  to  in  niu; 
parts  of  the  East  of  proverbial  notoriety. 
}-:jfteta  of  Opi'm  Snoti*?.- ThU  vice  is  nowB 

Erevalent  m  Calcutta,  not  only  amons  the  Oaam, 
ut  the  degraded  and  depraved  ot  both  leialii 
every  sect  and  nation,  that  we  have  had  atsi 
oppcstnnitiea  ot  witneaains  the  reauU  to  viiA  i 
leads.  Stupor,  reverie,  ana  voluptaoua  listleasnw 
are  the  immedute  effecta  produced.  In  thto  itn 
the  individual  oan  be  at  onoB  and  aadljarouselb 
exertion  or  bodnaaa.  When  the  hahit  is  moderstdj 
followed  it  appears  to  occasion  no  gnat«t  evil  this 
the  proportionate  iudnlgenoe  la  wine  or  spiritiM 
liquors.  Tha  profeasor  was  fully  qualified  by  bs 
podtionand  locale™-' " ■■  "  '  "■*■ 


e-tlurd. 


cept  by  tl 


cannot  onltivate 
iilem\}H  ayitem  o(  culture. 

"  Ail  round  London  are  meadows  croppui[[two 
tons  of  hay  per  acre,  while  all  round  Fans,  by 
inteuDTe  culture,  and  from  Jersay  and  Flandaia 
Loudon  to  supplied  with  vegetables,  Londonera  eat 
Canadian  apples.  Land  round  Paris  supports  two 
inhabitanta  par  acre,  and  crops  range  in  value  from 
£.30  to  £300  per  annum.  Our  extendve  systei 
wheat  culture  yidds  '"'  '     '   ' 


□Uld    II 


yidds  23  bust 
fall'itmantB)  jit 
"  Bdgium  supplies  food  for  its  owd  511  people    would  actually 
per  square  mile,  while  Flanders  supplies  food  for  ita       


reputation  to 

not  least,  Domss  Dr.  Lawrie,  aa  par  indosed  cnttug 
fioro  Indian  Mail : — 

"  In  his  report  on  tha  Medical  Dflpartmoit  is 
Hyderabad  Or.  Lawiie  makee  some  obserratitM 
which  wUI  call  down  upon  him  the  wrath  of  tb> 
auti'Opiom  party.  He  to  ot  opinion  that  opian> 
eating  or  smoking  to  excess  to  very  uneommca  to 
India,  and  that  its  use  in  moderation  has  Ihe  sw 
beneficial  results.  He  thus  comparea  It  vBt 
alcohol:  'It  opium-eating  is  a  Tiee,  it  to  notto  la 
compsrnd,  in  the  harm  it  does,  to  aloohol.  Ala^ 
destroys  the  health  and  leads  to  crime.  Opiu 
does  neither  the  one  nor  tha  othei.  All  nxa  n 
health  are  much  better  without  aloohol  than  wit* 
-        ■         -  ■      -oubt    if    the  same  caa     ] 

inO>er      of     people    to 
haalUi    to  optiun,  saj 


autry   ( 


people  par  Fquare  mile,  and  in  addition 
ports  food  valued  at  ^3].  per  head.  It  cultivated 
tike  Belgium,  Great  Britain  could  support  37,000,000 
instead  ot  only  17,000,000  as  now.  It  cultivated 
like  West  Flanders  Could  support  70,000,000  on 
home-grown  food.  IkigUnd  now  takes  three  acres 
to  keep  Dp  on*  head  of  homed  cattle,  bat  by  the 


It  to  wall  known  that  when  the  nut* 


stand  the  change  ol .._, 

those  who  do  not  take  ofdnrn  hav«  fane,  diutiuss, 
and  various  other  illoewea  aU  &a  tima  they  *>• 
there.  In  th*  auie  way,  wheal  Uktr  go  to  Earop*. 
the  opium  eatan  do  not  ml  the  oold  •&&  benaflt  V 
the  oLuge.    Tbe  non^opiun  Mtwa,  on  ths  <A« 
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irilh  Uwii— ^all,  nw  nutacul.  Sngmr  of  milk  i» 
■  Laotoie,  mn  uiinul  piodnot,  mod  oartalnlf  ii  ' 
'   gifa-wapx.    InTSTtodragMOtnlMMnTeitod 


«1  th»  boraUtd  adM  of  B  1«  enoU;  hrtot  tha  dli- 
tknoe  of  tha  Kda  u  bolt  P  bom  tne  Md*  of  obnok. 

Thaiwbf»aiTOledb20Ua  of  "."  ".    „__, 

nadiu  to  A  of  thii,  or  -OOfiia.    If,  UucafuM,  tha   mp*«agw  tnr  boUltig ;  but  glnoon  ii  not  m&ds 
^•toBliMtio  that  tha  Mala  raading  b  aqnat  to    eW  way— iiut  a  bifls  ohMpsi.    IihooldUunktha 
tha  dSamatK  of  tha  pinion  raqoired,  tha  eoMotdd^   qaariat  could  get  u  maoh  ■■  he  wanta  for  lilTerin^ 
clran  to  tha  diTuion  pUta  and  noaa  will  ba  exaotly 
Eaif  Siat  amount,  or  aqoal  to  tha  ndin*  of  tha 
laqoitad  piciOD.    A  ^,  N,  {■  pioTlded,  pamng 


thnngh  pi 


^ 


•Iwaja  luoD^t  to  the  cmtre  wheo  so  lequiied.  The 
method  of  lue  ii  almoat  obrioiu.  A  btam  ohnct, 
{.  3,  aeravad  to  fit  tha  dom  O,  hM  a  itaal  pin,  3, 
Ten  into  it.  nuifaniitamedtmeandtipratoflt 
^=  hole  in  tiia  pinion  preTiouil;  drilled  and  reamed 
out.  llepiiiionbaiiigaiiTeitonthiapiiiia&nttnied 
Dp.  Tha  reqnlrad  aooentiimtr  ii  thco  pna  to  the 
pbto  B,  and  the  holes  fra  {he  learea  dnllad  with 
the  aid  of  Iha  dltidon-ptate,  tha  diHl  bafng  held  in 
thahanduiditeadied  with  theToiaim-ieat.  Itii 
bait  to  atart  the  holes  with  a  thin,  aharp  V-point 
drill,  and  follow  up  with  twixt-drill,  if  one  can  be 
got  of  the  required  nze.  With  a  very  littls  practice 
one  can  eaail;  tell  bj  the  touch  it  the  drill  ia  running 
true.  Figa.  4  and  6  show  two  piniona  ia  section. 
In  Fig.  4  the  pins  are  kapt  in  place  b;  a.  collet 
dipped  on  the  aibor  and  pinned  againat  toe  face  of 
the  pinion.  Fig.  5  ahovs  a  pinian  which  also 
wrrea  aa  a  collet  to  oarr;  a  wheel.  In  thia  caae  the 
wheel  keepe  the  pinion  leavea  in  place.  Note.— It 
ia  adTiaable  not  to  turn  down  the  piuioua  between 
tiia  dotted  linea,  Figa.  1  and  ij,  untQ  after  the 
holea  tor  the  leavea  are  drilled.  Attention  to  thia 
detail  wUl  inaore  the  hglea  being  parallel  to  the 
«iia  of  pinion  throughoQt  their  length.  II  the 
pinion  Siagea  are  formed  before  drillmg,  the  drill 
will  go  throDgh  the  froot  Sange  tH  right,  but  may 
atart  an  untrue  hole  in  the  b^rk  flange.  The  pinions 
«an  be  atCeelied  to  the  arbora  by  aoldeiing,  or, 
better,  pinned  on  with  a.  pin  put  through  the  neck 
bafora  the  leavea  ara  put  in  place.  The  leavea  can 
ba  left  dead  hard  with  petf)^ct  aafety,  aa  tb^  are 
•0  ahoit  and  well  anpported  clnae  up  to  tha  point  at 
which  the  preaaare  la  applied.  The  chuck  may 
aeem  lomewhat  elaborate  for  the  pnrpoae,  but  it  hai 


mirroTi   from"  any   of   the   dealen  in    ahenucaf 
reagenta.  Nuh.  Dox. 

[7T619.]— Motor.— I  do  not  know  that  there  are 
any  inatroctiona  for  amateura  to  make  their  own 
patlenu  of  gaa-englnea  or  wkter  motora  — perhapi 
"  J.  H."  will  torn  nil  attention  to  tbeaubjeot ;  but 
there  ue  ample  detaila  in  back  Tolumea  to  enable 
anyone  to  constmot  auoh  moton,  and  I  fancy  that 
caotingi  are  alao  on  tale.  Will  it  pay  to  make 
pattema?  And  how  many  enginea  doea  "  Ameture  " 
want  to  make,  and  of  what  die  ?  He  ihoold  look 
up  hii  back  numbera.  Ssnbs. 

[77o56.]  —  Tinatworthy  Olooka.— There  are 
plenty  of  tnutworthy  clocka  made  not  a  huadred 
milea  from  High  HoTboni,  bat  they  ara  not  to  be 
bad  at  the  price  of  a  dial  dock.  I  have  often 
wondered  that  a  company  baa  not  been  atatted  to 
caafce  clocka  of  the  kmd  wanted  in  thia  country. 
They  would  certainly  aell.      ,  L.  H. 

mSoS.l-Stesl  Wire  Penolle  for  Axo  LlBbta. 
— Where  hae  Mr.  Brown  found  any  notice  of  these 
"pendla  of  ateel  wire  chromed''  aa  ooming  into 
use  initead  of  caiboni  for  are  lights  ?  Q. 

LTTStil.l-ADBlrala  of  Artlfloial  Mannrea.- 
It  u  quite  true  that  inauurea  are  much  adulterBted, 
but  to  detect  the  aophiati cation,  "R.  Q."  will  need 
Bome  eiperieuce  in  a  laboratory — in  fact,  training 
under  an  analytical  chemiat.  An  elementary  bcok  on 
"  chemiHtry  ol  agricultore  ''  would  not  be  of  much 
use  for  the  porpoae.  Nun.  Dob. 

[7T572,]— Water  Sotor.— The  makers  of  the 
water  motor  mentioned  will  tell  "Hydro''  how 
many  giUona  it  Qsea  per  hour,  bat  it  wul  be  neeea- 
sary  even  for  them  to  know  at  what  pressure  the 


15ft.  Sin.  Cylinder!,  ITiii.  diam^  by  21iB.  *Ai 
Bidler— height  of  oantre  from  rail  Im^  7fl.  !!■■; 
length,  9It.  lOin. ;  diam.,  4rt.  t^in.;  [nm 
1401b.  per  square  inch ;  thickneaa  of  plaba,  ^\ 
198  tnbea  of  llin.  diam.  Heating  ■nrfao»-«ii» 
I,013aq.lt. ;  firebox,  89aq.ft. ;  total,  l,\<^^ 
Firaboi— length  at  top,  4ft.  gjin.:  atbotM 
4ft.  lOlin.;  height,  gft.  91in. ;  breadth  al  l« 
3ft.  6iin.;  at  bottom,  3ft.  (im.  Weight  of  Mpl 
and  tender  in  working  order,  S7  tout  icwL 

NOBTH  Wdkej, 
[77642.]- BhooklnK  Coll.- The  apriMol* 
oontaot-breaket  la  probably  loo  strong,  and  aotfli 
aptingy  utnre,  ao  that  after  being  atlraotHi,* 
hammer  cannot  fly  back  to  ita  orieinal  pcatn 
The  Bolntion  being  ran  down  oan  be  deteded  bf* 
oolonr  changing,  and  the  cell  refnmng  to  gmi 
dneonrrent.  At  the&nit  dgns  ol  weakuea  aiil 
little  aulphiuio  add ;  at  a  aecond  aign  entirely  mM 


•KS 


d,iu^ 


'Very  possibly  they  have  a  table 
„       „  .       tity  of  water  used  by    a  JH.P 

motor  at  Tarioua  prenurei.    Head   of  water,  i 


_ _ lepnrpoae, 

two  great  advantagea,  both  of  vital  importani 
thaconetrnction  otlauterD  piniona — firat,  the  hoi  es 
«an  be  got  abeolutely  parallel  to  the  pimon'a  aziB ; 
and,  aecandly,  they  cau  be  drilled  in  a  circle  of  any    line  ? 


giving  the  quantity  of  water  uaail  by    a  JH.F. 

__.__   ,. : — ,  prenurei.    Head    of  watr-      - 

iportant  factor  in  tbe  aum. 


nquired  diameter  (within  the  limita  of  the  chnck) 
with  the  nlraaat  ease  and  certainty,  to -OOo  of  an  inch. 
An  impmvement  might  be  made  by  catting  the  edge 
of  diviaioD- plate  with  :k  number  of  square-ended 
teeth,  and  proTidiog  a  spring  click  to  hold  it.  With 
a  Buitablo  number  of  tsath,  and  two  rowB  of  holea, 
all  tiksly  nombera  from  G  to  121  could  be  provided 
for.  A.  K. 

[7T'il7.]— SilverinB'  Ulrrora. — Qrape-iugar  ii 
glooQie.  aud  ia  uurtaiuly  aa  article  of  Commerce, 
tffpedall^  amoDgtt  thoaa  who  tapplj  brewtn,  &&, 


[TTd'G.]— Ohalna.—The  atrain  ia  the  same  on 
'  ■■  ^     Where  ia  the  ereatoet  strain  inakito 


[771 
Claas. 

tbe  ori^aal  design  of  thate  engineir,  first  built  in 
1874.  They  were  deaigned  and  built  with  rulial 
axles  and  driting-wheela  of  Cft.  7)in.  diameter  on 
tread  (with  ^in.  tiree),  and  the  whole  of  the 
seventy  engines  of  thia  clast  have  been  aiioilarly 
built.  Dimensiona: — Wheela:  diam.  of  leading 
3ft.  TJIn.,  driving  and  trailing  Gft.  T]in.,  tbickneu 
of  tirea  Itin. ;  wheal-baae  :  leading  to  driving  i  uuuhi,  i 
71t.  Sin.;    driving  to  trailing,  8tt  3in. ;    tola^  |  I0lt.4|i 


-1  have  lieen  away  and  AM 
have  my  notes  with  me,  or  else  I  would  have  KM 
to  this  query  earUer.  There  are  two  «1«^J 
aide  t'nfcn,  ordinary  foar-ooupled— vii.,the3Bia 
6GS  classes;  but  Ur.  Webb  is  aaumilatinglhsUM 
class  to  tha  former  one.  Both  cltiSM  are  lUta  a 
design,  with  this  eioeption,  that  the  3'. 
a  radial  tiailing-wheel  onder  the  rear 

an   elgbt-wheded   engine.      Dimenaic -^ 

classes ;  —Wheels:  driving  and  rear-anitiil 
4ft.  Ttin. :  leading  and  trailing,  3lt. ;  tires,  I* 
all;  wheel-base  (GGB  das),  leading  to  dnnl 
6ft.  9in.;  driving  to  trailing,  7ft.  9in.;  Wj 
14ft.  6in. ;  in  the  322  class,  rear  driving  to  tnilg 
wheel,  Gfl.  Sin. ;  total,  20ft.  llin.  Cyhuden,  IP 
diam.  by  24in.  stroke ;  boiler,  9ft.  lOin.  Icef.ll 
3ft.  Il|in.  mean  external  diam. ;  179  tubse  ol  1^ 
aitomal  diam.,  and  iOft.  L^jin.  tong.  pn^ 
I4Dlb.  perequare  inch;  height  of  oentre  auTBia 
level,  Git.  8m. ;  grate  area,  H-24eq.ft. 

.eating  aiohi 
laq^;  t*l 

.   ™..v — y.WOgtll* 

:  framea  (322  class],  W 
Del,  4ft.  Bin.;  leaaiafl 
trailing,  30ft.  llin. ;  trailing  to  back  esid,  Ift.  I* 
total  MIt.  8in.  Weight  ol  the  OGS  class  emptj,' 
leading -wheels,  0  tona  3cwt. ;  driving,  1<J  " 
12cwt. ;  trailing,  11  tons  3cwt.;  tot.l,30tontl8<* 
Iq  working  order,  on  lesding-wheela.S  WnslOrtJ 
driving,  13  tons  Sent. ;  trailing,  13  torn:  t* 
3J  tona  loowt.  The  compound  panenget  " 
tanka  are  like  the  322  class,  bat  W 
driving-wheels  4tl.  Sim.  diam. ; 
trailing- wheels,  3ft.  3in. ;  tirea  i 
—one  low-pressure,  2Gin.  diam.,  _ 
two  high-jpreasure,  I4ln.  diam.,  18ia-  t-- 
per  square  inch,  IOft  lin.  1(^^~ 
ig ;  heating  satno*  r  tnbea,  90t'Sm 


tabee,  8B6'82sq.tt. ;   fircboi, 
371-66Bq.ft.     Capacity  of  tanks 
(322  class),  1,450  gallona  ;  frame 
'  ig  end  to  leading  wheel,   4ft. 

«i1i'r,rr    tntt     117n    .    tnilin'u  ti^  T 


m.;  leadinfil 
sa  3in.  Cjrli* 
Lm.,  24iii.  alov 
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Jm-T  39,  I8«. 


whielk  dinctly  kffccti  dinute  ii  Vm  bTgnwoo 
iDdiieetly  ths  olinwto  ii  nodarad  d^pn 
•baodMiee  of  tno,  tha  growth  of  which  ion 
faTODi,  and  thai  it  mlf|ht  trulj  be  nid  thkt  t 
kJIaoti  tha  dinukte.  A.  E 

[77790.]— Food  Adultantian.— Put  t, 
of  tha  Mmplo  on  K  wann  glut  alide,  ud  w 
nndtr  the  micioecopa  with  a  }in.  objeetiTe. 
hosa;,  Domeioiu  pollen- mini  of  t — ' — 


[77792.]— Air  Oomprowiion— If  «ir  wen 
praued  iuUi  a  tank  >o  as  to  link  it,  ondonbtet 
tank  would  risa  if  a  veot  were  made  tor  thi 
preaaed  air  to  eacape.  It  ii  difficult  to  aw 
what  the  qiiBrist  meana  when  he  aiki  "  whetl 
aompraieed  ha>  waiflht  il  there  ii  an;  outlet. 
appean  to   auome  with  peifaat  propriet; 


iia( 


tobee  1}ia.  dlam.  outi ;  flreboi,  6rt.  8iiu. 
wheel  baae :  conpled  wbeele,  Tit  Tin. ; 
traOiiif ,  8ft.— total,  ISft.  Tin. ;  mte  am 
weiBht  on   laadiDs   wbeeli,    13  tmu  IBcw 
driAig,  14  tone  iDcwt. ;  tniling,  10  toni  18 
total,   38  tone  Ucwt. ;   hMtlDg  eiuface :  fl 
n4fq.tt ;  tabaa,  l,3BGiq.tt.-total,  l.fiOOtq.ft. 

[TTSll.l-OBterplllftra,  &o.— To  Fan 
DAVn. — It  would  be  altogether  impoMible  for 
any  larva  withoat  Beeing  it;  probably, 


am,  judging  from  your  desoription,  it  m 
Ifaat  of  a  oynipe,  wtdeh,  bj  the  depodb 
OTno,  nodnoaa  a  gall  apon  the  oak,  and  ie  1 
a*  Cympa  tinctoria.  There  are  an  inunenee  n 
of  ineeota  productiTe  of  galli— it  wonld,  thai 
be  laih  for  me  to  name  the  paitjonlar  lai 
•Uneed  by  you.  Almoit  erar  tana  of  gall  i 
dnced  by  irritation,  cwiMd  by  the  pnnotni 
depoiit  of  an  egg  oi  egge  by  the  femele  ii 
Tba  gaU  iteelf  act*  ai  a  ooranng  or  home  w 
the  egK  hatchee,  uid  giree  riae  to  the  bural 
Thii  oocoTB  within  the  gall,  and  when  the  b 
•offlciantly  advanced  it  merely  eata  iti  wi 
•nd  eaeapoe.  I  mention  the  ou  in  jiartioali 
~—e  all  the  epeciee  appeal  to  be  mfeated 


I  mention  the  o 

'  other  Older  of  plant  lif 


whidi  I  am  aoqnaiated ;  but  It  mult  not  be 
ddend  we  find  galle  only  upon  the  aaki,  b 
we  ftequently  Bnd  them  apou  plants  ol  the 
BiMaccie  also,  and,  indeed,  theee  galla  are  gen 
for  more  ornamental  and  prettier  than  Ihora 
npon  the  Cupulitei^.  The  Cynipidm  are  a  di 
of  tha  labclus  Hymanopteia,  which,  in  iti  ti 
k  dinaion  of  the  Ineeota,  the  moat  typical  m 
of  the  Hymenoptera  we  may  instance,  as  the 
mon  bat,  Apb  mellifica.  We  haTS,  however, 
nUiptMoeed by  the  Aphidic,  which ii  a  divu 
ue  Hemlptera,  and  this  also  is  a  divlilon  i 
Inseata.  Oalli  vary  greatly  in  size  and  g 
Many  of  Uia  foreign  variatie*  are  of  oonald 
^e,  whilst  the  Eoglieh  ire  comparatively  i 
The  Chinese  gall  is  large  and  irregular  in  i 
and  generally  much  tubercnlated,  and  alio 
brokcm  is  found  to  be  hollow.  These  galls 
about  55  per  cent,  ol  tounio  add,  and  ace 
used  tor  tbeir  gallic  acid,  which  ii  of  a  » 
white  and  glistening  character.  Many  E 
sails  yield  from  -10  to  70  per  cent,  of  tannii 
Tha  Chinese  or  csuliflower  gsll  is  pro 
by  a  spades  of  aphis,  bat  the  English  oa 
is  produoed  by  a  cynipi.  The  galls  fou 
this  oonntry  npon  the  Quaroua  robui  saldan 
tain  more  thui  15  per  cent,  of  tannin,  ai 
generally  small,  and  of  a  pale  yellow-gr 
eolour.  Yon  will  shortly  be  able  to  findi 
nretWgalltenned the  "Oak Spangle"!  itiaf 
lor  the  nKNt  part  upon  the  nnder  surface  < 
leave* ;  la  bright  red  iu  colour,  and  a  very 
objact  for  the  Dlicroai»|>a.  Tha  sdentiflc  u. 
"Keniopteins   lenticolaiis"    or    "CyuiH  ; 

rlina.'*^  Another  very  pretty  gall  is  closely  r 
the  above,  and  baua  tha  name  of  the  "  I 
ffO,"  ot.idnitifieaJly,  "Nenroplemsnnmlsn 
ThSM  lattar  are  Ireqaantly  eaten  by  children  < 


1  sweet-briar  i: 
I  present  is  perfectic 
UioditeeHc-  "  --' 


!  gall  found  u, 

our  unes,  and  wh 
I  itself.  The  tiUa  it 
it  ii  a  member  of  the 


0  Mr.  Crawley,  as  w 
and   I   take   this    opportiuiity   of  tenderin 
thanks  tor  their  good  wishee. 

Fbsdbbics  Dj 

26  and  28,  Kewington-caiuaway,  S.E. 
[T7814.]— leatlnc  Water.— The  specific  g 
of  difierent  sample*  of  water  may  be  taken 


reagentsaa  are  esi^ble  of  throwing  them  down  in 
■n  msotuble  condition.  A.  E,  B. 

[T7S17.]-Hot-Vatar  Putins'.- 1  know  of  a 
ease  where  there  is  a  dip  in  bat- wster  pipes  of  about 
1ft.  where  they  act  well,  and  should  not  think  that 
a  dip  of  2ft.  would  prevent  the  citonlation  of  the 
— '— .    No  doubt  there  is  a  limit  to  the  depth  of 


dip  aUowable,  whieh  would  vary  aooording  to 
cnmitanoee,  eapecially  the  depth  of  tha  boiler  beiuw 
the  level  of  the  dip.    If  the  level  of  the  boiler  is 


[77831-1- Binomial  Tbaoram.- Itiaay**MBS 
puadoi,but  1'  il  nnt  ininmiiiilj  I  It  I*  an"  fa- 
determinate,"  or  "stngolal"  form,  like  g,  aij 
other  vanishing  tiadioD*.  I  am  afraid  I  aUMt 
explain  thia  by  Bmpla  algebra,  bat  tha  d 


«  below 


if  natural  logarithms. 


[y  |S2\.1— Sore  Feet.— Tlie  best  treatment  is 
daily  wiihing  with  Boap-and-water,  and  changing 
the  socks  or  stocking!,  which  should  be  made  of 

QMeshead.        A.  Woolset  Biacslooe,  M.D. 

[77B21.]— Bore  Feet.— Wash  them  nightly: 
wear  ihoea.  They  mault  from  the  conSoement  of 
boots,  which  resiin  the  egrees  of  the  peiipintion. 
Any  other  part  of  our  bodies  would  suffer  in  juit 
the  same  manner  by  inch  oonflnement.  You  might 
safely  tiy  the  effaot  of  a  small  portioD  of  alum  or 
sulphate  of  iron  [greoi  vitriol}  6t  the  wata  which 
yon  sirill  them  with,  not,  however,  nsing  soap  at 
the  ama  time.  Tha  tendency  wonld  be  to  ha^en 
the  tissnee.  If  you  wear  shoee,  you  will  most  likely 
have  the  opportunity  of  taking  them  off  occasionally 
during  the  day,  wluch  will  give  great  ralinf  ■ 

A.  E.  B. 


should  inquire  ta  postmen  what  they , 

posaihle  that  there  m»  be  tomethiDg  oonatitational 
m  his  ease.  The  sim|Meat  remedy  is  to  bathe  ths  feet 
eveiy  nigbt  in  the  hottast  water  that  oan  be  borne  ; 
ditto,  with  the  addition  of  hay  or  bran,  using  dry 
bran  to  rub  on  them  after  soaking  in  "  ' 
ig  in Coody'a  fluid,  ia  sea- water, 


[77831,]— aiiiomlaJ  T 

added  in  mv  other  reply  that  the  limiting  valae  gf 

(1  +  !!>)"•  whan  m  ~  0  is  easily  shown  ta  Is 
2-71823  ...  by  tha  nee  of  simple  logarithnc 
arithmetic.  That  is  to  say  that  the  amallsc  n 
make  iii  tha  nearer  does  the  value  of  tba  wbols 
eipresiion  approach  to  e,  and  we  may  make  >  M 
smiU  as  we  please ;  but  the  value  of  tha  n- 
preasioo,  though  it  tor  ever  gets  larger,  tha  *aall> 
m  il,  yet  tierfr  txcttdi  2-713  ...  or  (.  Hoiosi  il 
the  limiting  value.  For  example,  let  os  mski  ■ 
succeesively  -1,  '01,  -001,  -0001,  and  eo  on,  andflid 
the  auoceiBve  values  of  the  logarithms  of  1-1,  HI, 
1-001,  &c.  Theee  wa  ahaU  flod  to  be  -01139, 
■00132,  and  so  on.  Mnltiplying  eadi  ItOs  »- 
speotive  value  of   L -I.e.,  by  10,  100,  1,000, *o.- 

wa  ihall  find  that  that  tha  log.  of  the  wkli 
expression  tor  aver  gets  nearer  to  the  log.  e<  i 

which  il -4342941819  "   " 


T.  5.  BuwR. 


-Binomial  Theorom.- 
distiuanish  between  a 
d  absolDta  seta.    If  in  the 


luiu,  lu  n-wmioi,  inalom-water, 
a  borax-water  ;  nibbing  with  methylated  ipirit 
anddnstingon  Snely-powdered  rosin,  and  Turkish 
UUu,  &i:.  If  a  daUy  bath  in  hot  water  wiU  not  do, 
there  is  something  wrong  with  the  constitution, 
which  ihould  be  seen  to  ;  but  there  is  no  harm  in 
trying  either  ot  tha  other  remedies. 

Nus.  Doe. 
[77824.]- Altamatinff  Aro  Lamp.— To  Ms. 
Bottoue, — The  beet  of  tha  alternating  current 
motors  il,  parhapi,  tha  "  Uorday."  Practically  a 
given  wire  will  carry  the  aame  current  lafaly 
whether  It  be  contlnoons  or  alternate.  But  tha 
insulation  of  a  wire  oanying  a  high  voltage 
alteniata  current  nquirei  to  be  even  better  thui 
that  for  a  oontiuuous  current.  There  is  not  any 
fundamental  difTerence  between  arc  lamps  tor 
allamatang  or  oontinuoui  cuirenti.  It  il,  however, 
ueceisary  that  the  cores  of  the  electro -msgneti  fur 
regulating  the  arc  should  be  ihoit  and  stumpy,  and 
mijle  of  Uminationij  in  order  to  do  a,wa,y,  as  far  as 
possible,  with  the  disturbing  effects  of  lelf-induc- 
.r .., ,_      ■>- .-.  o.  .,  .  ,ery  good 

"Bleotii- 
3r  Amateurs,"  list  edition. 


(1  -f  fl>)  ',  nt  is  made  vray  anull,  ■ 
diffen  little  from  1,  yet  the  power   - 


,  ulnally  denoted  by  the  aymbol  i, 

the  hyperlwlic  loguithms;  on  the  n^tJiud 
ide  of  the  equation,  however,  m  maybsBaih 
Lbsolnte  zero,  as  it  may  be  supposed  so  nnaQaiiul 
o  affect  the  various  terms,  not  heJDE  added  to  1 
lud  raised  to  a  high  power  as  on  the  Idt  ride. 

Bath.  H-I.C.E. 


sal  Initrumeut- Making  for. 

page  183.    It  you  want  l 

Brockie-Pall,  or  elia  a  Brush,  i 

End  deicriptiDn  and    cat    in   my    Is.   "U-nlde  to 

Electric  Lighting."  S.  Doitohb. 

[77828.]— I.eak  In  Boiler. -Queriit  does  not  de- 
Bae  tha  cauia  of  the  leak  in  boiler,  which,  from  the 
description  given,  is  ■  cait-iron  one.  If  it  is 
cracked,  yon  cannot  stop  tha  leakua  permanently, 
and  it  would  be  bait  to  replace-  B  earned  by  iron 
tieing  apongy  and  porous,  and  not  ot  too  large  an 
area,  you  may  have  the  spongy  part  drilled  out  and 
tapwa,  and  an  iron  or  oopper  p]u^  fitted  in,  Tba 
ituds  that  hold  the  firing  door  m  position  are 
icrewed  into  the  boiler  shaU.  One  ot  these  may  be 
loose  and  cause  the  leakage,  in  which  case  have  a 
■Iza  larger  stud  fitted  by  drilling  out  and  properly 
bspping.  That  new  itnd  when  icrawed  home  tightly 
wUl  be  water-tight.  QsoBOB  CHASaxa. 

[77829-]-Oorpulonco.-F«t   ntay   be   reduced 

I ^u  exercise  and  extreme  moderation  in  the 

Bugar,  butter,  and  aimilarf  at- making  artides 
"  '  in  point  beyond  which 


OH  Mb,  Mason.— Haka  a  iqaareboxof  stout  obc 
sheet  (about  I'gin.  thiek\  3iin.  high,  SJin,  will 
and   ijiu.    acroai.     Make  s   rather    thin  parie  ct 


neiible  knita,  ipiead  a  coating  of  thia  pasta,  tbsri 
tin.  thick,  on  the  bottom  and  ddaa  ol  ths  liae  hn, 
10  within  ]ia.  ot  tha  top-  When  thia  has  set  In4 
enough  to  take  the  impreealao  of  finger  witbtM 
itickmg  to  it,  plaoe  inride  a  plata  ot  graphite,  Btiri 
with  terminal,  about  S^in.  long,  |in.  wide,  and  }b. 
thick.  Ifow  fill  in  between  the  graphite  plata  wl 
plaster  coating  with  the  following  paata.  Fowdari 
graphite  TS  parta,  manganeee  moxide  10  pol^ 
diloride  ot  luc  6  parts,  chloride  of  ■■"■"—■'■  I> 
parts,  glycesine  2  puts,  water  tnffloiant  to  mska  a 
sottpaeta.  Fill  in  op  to  level  of  plaster.  Saal« 
with  melted  pitch.  SoldK  a  wire  to  onlada  d  Bsti 
ai  a  terminal.  S.  BonoK 

[77836-]— Sedloal  QalTaniam.- ProbaUy  tta 
simplest  and  beat  book  on  this  labjeot  is  one  VjiM. 
Dawson  Turner.  It  include*  aleo  an  aaoond  a 
Faradic  electricity  and  magnetism. 

D.  U.  Hi 


ly  rwular 
se_ofanga 


use  Ol  Bunr,  outier,  ani 

at  diet ;  bat  there  li  a 

the  fat  cannot  be  reduced  wlUiout  injury  to  the 
health.    Thii  varies  in  difFerant  individuals. 

Gateshead.        A.  Woolset  Bl.4CXLOC£,  M.D. 

[77829.]— Oorpulenoa.— An  eminent  authori 
■tataB  that  all  sudden  or  violent  measure!  to  get  i 
re  attended  with  harm  ;  and  not  t 

^.  is  tha  popolar  remedy  ot  vinan 

It  yonr  oorpulenoe  is  the  reenlt  ot  indu 

exerciae,  which  may  be  as  protracted  as  yon  liki 


ot  corpnlen 
least  dange 


[77836.]  — Uadleal  OalTanlam.  -  The  _mi« 
dear  and  relialde  artiole  on  thii  snbject  whict  I 
have  ever  read  is  oontatnad  In  the  EitOnul 
EngiiutT,  July  22, 1S92.  It  is  a  simple  daeorifilita 
ot  what  took  place  before  Judge  Bacon  in  th*  La* 
Courts.  The  defendant  was,  parhaa*,  nn«a- 
scioosly  the  greatest  diampion  the  orthodox  muHill 
man  has  had  tor  many  a  day.  A.  E>  B. 

[77836,]— XedioaiaalTanlam.-Theloltawbf 
are  a  few  ot  the  meat  tnutwotttay  book*  m  w 
subject :— "  Practical  Treatise  on  tho  Madkal  sil 
Surgical  TJeea  of  Electricity,'*  Beard  and  Bockmll; 
"Practical  Introduction  to  Medical  Bleottft^," 
De  WatteviUa;  "Blaetiieity  In  the  Tiaatmoitif 
Disease,"  J.  B.  Tnnmer ;  "Oatlinea  of  Hsdial 
and  Surgical  Electricity,"  Hugh  Campbell. 

S.  Boinna. 

[77836.]— Medloal  (HlTanlam.— "  Qnide  In 
Uung  Medii^  BatteriH,^'   lait^ e^tion,  IvAlM 


exercise,  which  may  be  as  protracted  as  yon  like,  bi 
not  violent,  for  "it  is  the  pao*  which  kills. 
Daniel  Lambert,  who  died  at  Stamford  at  tha  age 
ot  40,  weighed  52  atone  121b.  Take  courage,  friend  ; 
you  are,  1  doubt  not,  far  from  thia  waigbt. 

A.  E.  B. 
[77833.1— Dry  Oell.— "  W.  H,  L-"  had  better 
get  No.  1415,  for  May  6,  1B92 ;  it  will  coat  him 
%i.,  andmay  begot  from  the  "E.  M."  office.  In 
tha  above  copv  he  will  find  all  the  information  he 
wants.  It  is  hardly  fair  to  othsr  readers  to  repeat 
1   the  information  hare.  JCM.  B.  McNuusa. 


,  try    Garratt.  M.D. 


Amoican  book,   i 


u-arraiL,  jn.u.,  an  Ameiu^m  mos,  iniu^Bi 
Philadelphia,  obtaioabia  in  London ;  ''Herrv 
on  Galvanism,"   London.    The  flnt-namad 

in  illDstration  ot  ttie  cuiranti  to  be  employed,  bm 
many  pUtea  of   electrical  appaiatn*  ud  faaM- 


In    a  wire  carrying  a  coireot  it  aloetrioEty,  MiiaiwJh* 
ha    is  induced  in  £at  bar,  which  haa  a  noMh  tSitoA 
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pnataMc  (mploTDunt  at  aufa  time  iaad  tbe  [T7S!U.1— Fan.— Can  uyoiM  tall  ms  what  powtruid  3M  to  418,  and,  I  bcUere,  deilgsed  hj  Ut,  8.  JohiiKHi.— 

ica  wbloh  >feem  pracBt  to  hud.-  X.  haw  muy  remlutioni  a  mmute  an  incloMd  fu  4m.  dis-  NosTH-Wisriin. 

mi.,ni^>»^.     w™,M.™,=  "Ti'ir"™.fl-.  [JreDj.]  — asffulator   for   Inontiatar.  —  KinSlj'  cubic  loot  of  »u.    Underwh»t  law  do«  itacll    Howii 

— Olinomolor. — wouW  iOme  "B.ai."  reaan  uji™—,  -»-  hnw  tomaka  ■  r^viiiatar  far  k^omir  thehnt  the  amfiimt  of  molatura  CAlculated   in   reforcDce  to  tha 

iflu^^^d^^^^xi  '^n^tl^  '=™*"'  '"  "  m^t-t"'--   ^«  heat  i»  lo  b^  rapplled  br  tempmlun  according  to  the  tabulated  «h«lul«  1 

dt    At»tha|>rie«DlaK«>d«aIdgi<slmapof  «I»'»ja>' l»"P-0""™i  BoaaniTu. 

ot  of  Uia   whola  Biituh   1^1— Would-bb  [7789*.]— Bandamon  aniltka  Blsotrlc  T4tKlit.— 

WouLd  some  prwr^cal  elecQloiJ  readen  kindly  infurm  me 

-Hollow  Ground    Baiori.— Pleaie  let  ^l?S'?K™''i'^i,t'^!if^i^i?iL>'™  ™^^ 

how  ™on  are  ground  hollow.    IhaTstrled  S«  Kll^^Xn  Sf  b^ttt^uS?^  4^    «d  .i^t^ 

^  but  ean»t  (f«  -peed  eno-Rh  to  wotkl-  KSe."h!,ri?ng"^r  ^^^'ISt.^'iSS'  h'ot'  "tX^ 

tatteij-.-Uueiciiv. 

-Olintatolortoal  OttTvO.-  msK.l-Ooaduotlae  Pap«r.-Ii  Ih^  but  iiown 

."*.           S"!".           S^.           5"",  meant  of  makmg  ordinary  paper  a  oonauctor  ofeunenta 

Dg'           Rain'           3l'°''            ^"^  of  law  patfntial  Ibatten  ouimnta)  without  deatiDTingita 

■og'          Ram"           Wind"           Sun"  taitnio  and  pliabilitr  t-ALPni. 

Iraw  a  moDthlrcurra  lo  repreaent  the  above  [77S8e.l-8D«otro»oODlo.— Haa  thB>pcctroaoopeeTer  _,,..,,       ,         ,        .     j   .,    , 

elements  of  the  chnutfl  of  a  cert&in  iDcalit)'.    I  been  turned  on  a  rar  of  liehl  eroHing  a  m^aetJo  ourrent  I  Howig  theB'l  in  oolumn  I.  arriTedatl    Inanwmltli 

!   Elad  to  know  whether  nuob    an  equation  ia  if   it  i«j     ^hat   duuWM,   If  nil)-,  were  noted  in  the  roqulrad  to  hare  800  ot   40n  cnblo   feet  of  air  for  eaoh 

!,  and.  if  M,  to  have  the  fonanla.  If  comblniag  Bpectrum  1— TaiBTia  peiwn  per  hour     Suppose  the  openinga  to  admit  ait «  « 

vuld  make  the  computation  umpler.thiamiiht       _        .      _  ..            ,...     .  .       ..  ail-ft.,  haw  MO  I  teU  wh^ber  I  am  cettmg  that  amount 

ArbitnuTTaluawoQld,  ot  oonne,  Iw  attached  CTTBSa.l-SrsataTBrlUla.— WlU"Noilh-Weatem"  or  not  I  Soma  faetorr  tnapeaton  uta  an  iniiSnment  called 

rioiis  data.     Fog' =  den»  fog,  min"  =  violent  kindly  fortfard  dmwing  of  this  eMine  m  premimd  aome  an  anmometar.    Otrald  you   f  uraleh  me  with  a  daitalp- . 

=  =  Yialant  wind,  mn"  =  briUiant  Bunnhine.    A  mooUia  hack  and  oblige!-Ifloo.  No.  2.  lion  of  the  eama  and  method  of  wotkiog  with  amBN- 

amplewouldbeapprMial«l.-Itoi,MDCi*«.  rn930.l-O.W-K.  Biwd-Mugo  Bn^lnB  Lor4  Cottoi.  Cloth. 

-Dlffarenee   betwaen  Oiooodlla  and  of  the  I>1«*-— Now  that  the  Inad  gauge  ol  the  Oieat  [TTBlfi.]— FoUahlUK     Wheal.— VIU    any    readar 

>r.— Would  anyone  who  is  up  in  naturalUa-  WeatamiaflnaJlTdoneaway  with,  it  would  belntcrvtin^  liutTDCi  ma  how  to  make  a   poliahiog  wheel  ■ameaiie 

r  inform  me  thnogh  the  colamuof  (be  Eao-  to  know  vbBt  iaoeiog  done  with  tbe  oiRinea  that  worked  oaed  by  the  aheffleld  gnaden  to  Quiata  their  haaTytoola 

iiMjc  whether  ot  not  then  ii  any  teal  diffurenoe  the  traffic  of  the  bmad  gann,    Iihould  be  much  obliged,  — nuh  BBBSythaaadaxea  ;— ABonoB  Obiudcb. 

le  aUinhir  and  cnHodila  I    I  bava  heard  it  laid  tharelan,  to  ear  ot "  oon  "  who  wonld  kindly  inform  ma  rmu  i_a.Mi__     a.t.i—     m i-     n 

ir,  both  the  aame  raplUo,  the  only  dlif etenoe  on  thiatmatta,  evadallyaa  iwdi  Lord  of  the  Mea  xSi  ZfiTSS^lei^ra me^^r^iettSSS 

"^■"^■■^  ow'pfSf'KfjJ  to".i!^'^^.  Si^S^In^?!  'ortto»bo»e;J«.olany   book   telathig  ta  bieyda  ma- 

-Boek.  on  the   Hi.ht   Hour.  a<ie*-  £^  R^^i     ^^        oonyeitlij  the  danow  g.ogel-  chanma,  and  of  tmtag-up  tangent  ^eebTT-A.  ^laLmit. 

„^»™.„f™^,„,„„„„,...^ght  flour.  ~«„.j-_o„^f„XldBoot--3oBpK*kln».  „J'a'I^72?^.^!3''^r^'"a,".?,^ir^^f 

-     -      of  -fc.n«,ireadergiTear«ip..farmakingpa£S,5™m  ?5,^.?S:"£?V^"i^i.,;^S.''NSm.ri,S^ 


Jnadtr  oblige  by  gtTing  the  namea  of  a  few  of    —Can  any  nadar  glTe  a  recipe  for  m^dng  paluhlns  eraam    SJJS™ r.  ?r^(J 
uUet  alandpolot  f-P.  A.  for  kid  boota ;  alao  a  leolpe  for  Boap-mafciDgI-&OBOo«    pS^^'ac"-! 


.  H.  Bli 


Bleatrto-SsU   Sonadlng-'Fiuh.— Uay  """•                                                                                             rTroio  i_ii~.™  _p.- .■. 
l' fijendi  who  Undly  »ply  to  qoartia  on  elec-  [nwD-Bleotro-Tlnnln^.-Will    any   lubaoriber  vil^.L  ^^^iT^i,^ 
-—.....-.....-iv.'ll'-^^l-^.^jb.ll.  BUygiVe  me  inttruotioni  in  making  npiolntioo.  for  S^  "/.*"'^'  "^^  ''" 
[fwhenthe  aleotro-tlnnlng T    I  have   a   fair  knowlaage  of  electto-  ^'^^'<'■- 
or  raps  on  platlog.— AaiTBiia.                                                                      (TTUe.l— Telttaoopy. -Can  a 


m  eleotrie  bell-  kindly  gire  me  initmctiani  in  making  np  aolutione  for 

..__.._>.__.>._  J— ._,  .7 — , — .    »  1..JJJ   ,   (^  knoBledge  of  eleetto- 

, , , „. [77*19.1—' 

r???"i^:..?^?!!?!?f  b^aBpiingBBBBtme       [TTflos.i-HiBatroWala.-InelectiolTriaof  watardo«    i«  neantV 


rlilgiie  ont  aoiiDd  (ma  within  Itadf  when  the    aleetto-tlnning  I    I  hare   a   fair  knosledge  of  iJeetto-    ' 
The  aoimd  --•  ■^-     -'-  *"' -.-^--      . 


'  S.'2SSl*aS^Sl  thL'J2.°'i;«whS;°A='e«i^'off^'!?e°.i.^?"  ^i^JS^^a^'wX^'^'' 
j^'V^^li^V^'f^^.  diS^"or1n"ei»ly  IT'tho  rf^o(  the^iri^W^N^  way, how  " near ■■  can  the mmm b 
™*rl;f:'„7„^l-^?.    °-  J-  ^-  I77BM.J-Pot»blo  water.--? 


U  magnet  in  the  • _. ,,..«_.  „«„  _,......,....».,«  .s.—  ..,.  .^^^^^m.^.  .■._       -- --  -  ,--     --.   --  -■ r, 

-J^r?  .___,._.._.._,.     ™. .,_    iaere.i.aneewmontnewa«!r  oner,  tome  cnneni  vary v._  .. —  m  be  btonght  t -W.  M. 


itaDetingrbnteooldhahearthat       [77904.]— SalphOllne.— Would    any   reader  infi 

d   gu  an  ringing-     An  incidental    me  how  to  make  nulphnr  lotion,  ■^'^^'-^  to  that  sold  aa    -j 


e  naa  of  bad  wj 
n.l— atoam.— What  la  the  higheat  j> 


V and  not    troubled  with. -SiiaBT  Cabh.  [77S»1.1— fltoam.— What  I.  the  hlghei     . 

...  ^S^        [779Ci5,1-BlBotrlo  Motor.-I  want  to  canae  annall  S'.°?.?^^..??  ^f.."^.  ^^S^^^l.  '  ""■aaijtand 
by  iia.  diam.,  to  ntate  a 
Tvy  qniekly  against  about 


iry  muh.     I  could  easUy  make  bui^  a  one    "7,,'^'E„T' ^^  SiS^u™     Si™*^^),.^,  


and  aa  light  and  I ^ , . 

'  *"-"  aayona  Idadly  tell  raa  If  then  ate  any  aneh  made, 

, .if  not,  howlahoald  pnneed  to  ^et  what  I  require  T 

...                                     ...., '  Wonldamototwhoeewdglit  did  not  eieeed  lib.  do  Uu 

weighed  that  it  ia  about  a  grt^  ont.  work  required  with  auffident  battery  power  f -Nonci. 

,eou«anJtemedyI-LBo««B.  |T7908.]-O»p»iii«l— WiU  onaof  oitt  leadett  ple*Mi    «»the  C«»i  Bdiiob,  at  the  Office.  181,  Btiand. 

— OeUulold  Oaetlnff.— Can  any  teadersay  Inlonn  me  what  kind  of  chemical  is  ased  in  caramel 

illuloid  can  be  mwle  in  liquid  form  tultable  tor  making  to  nuke  it  dark,  the  same  aa  the  toreigo  is  nude  I 

toioouldsT    It  bo,  how  produoed,  &D.I— On  — Cabaiii.  AUebb. 

noes  TO  K-ioir.  [77907.]— Oondeneer.— Would    a    coadensH  be  of 

-Olucdse.— Cui  any  of  yoni  ceaderB  inform  mudi  eerrlce  to  a  amall  steaia-enguie  81n.  eyllndei,  IMn. 

mike  ifluoine!    It  is  os^  for  mounting  paper  itrekc,  steam  preeaure  Mlbl    If  bo,  what  would  ba  the 

^lan   for  the  magic   lantern.    I  cannot  get  it  simpleet  mode  ot  mailing  ttame  with  air-pump !     Are 

m  looking  forwatd  wi^  intereat  for  theanidea  ejector  (nndeusers  of  much  serrioe  to  small  steam'Skginaa 

my  by '-F.B.i.S.,"  and  hope  he  wllleiplain  about  this  size  T— No  Nin  a. 

i^H^V^-'n^''^?''^-^  w°?°S!^„J  [7r908.1-Qre»orlan  Befleotor.-Will  Dr.  Blaek- 

lT»,™^r  T?,^L  S^™„..    ^  'i"  ■«*  lo^ot  other,  kiidly  inform  ma  if  the  diameter  ot  amaU 

1  mem  aJ.-i,isiDT.«  HnflicBiBaa.  roecnlum  in  tUe  foiro  ot  Itlaseopa  nqntces  to  beaame 

— PetrlfylnB    Prooeas.— Can   any   reader  debm  hole  in  large  qiecniiim,  and  &  the  eyepiacc  Iliad 

!T  It  is  pinible  to  thoioQgUy  haiHen  or  petrify  inione  posidan,  seeing  that  the  toenaalng  1b  arrannd  by 

ubatance  like  wax  T    If  wt  wax,  is  there  any  the  small  speeulum t    Alao,  whatonght  tobe  thedtetanu 

in  that  un  be  worked  U>b  wax,  and  by  some  of  Sald-lena  of  Hoygheoiao  ayepleea  tram  the  redaoting 

ide  thoroughly  harit— A.  J.  HiroH  FLKTonaa.  lurfaoeof  large  spaeulum,  and  ia  there  aoy  fixed  distance 

-Oement.-Will  »>me  of  your  able  read«.  S""  ™^  'V«^^  to  .ky  end  of  the  tubeT-Coai. 

a  me  a  lecipa  for  a  flrat-claaa  cement  for  pai^  aULLia. 

fixing    leather   to  wood   where   considerahla  [779'9.]— Saya  of  Urht.— Will  "F.R.A.S."  kindly 

idwearatepteaeott— Bbaee.  aay  what  is  the  explanation  ot  the  straight  lomiaDOS 

;S£^-.B'S^^y":?Snd4gtSi,'^h:  ^^l'^  ^^  >«-  ^^^  «»""^'  >■"  "  ^•'-- 

-lecalted.    Also  the  way  in  the  esse  of  a  simple  '^'^■"• 

\.  B.  [TTSin.]— Problem*.- Will  somemathematiVLlfHeDd 

-Oryrtam«atlon.-I  Jiould   feel  g«atly  ^i^fi^i'^riSlSSt^*"™?^  iS^'^i^i^'-'^^'Ch^ 


B  In   Ihree  D 


',SToSL,r'gio^Zr'rm.™?7^£;ji^^««tssf^cu^u;"-^  i'^'"""^'''-'^^' 

iSHS^aiTtoSSiriW?^  «y  giteS  •pheiS^mut         BoLunoB  of  Problem  No.  1813.    By  Tho«.  Uuest. 


-Biia'a  Paralaotio Ineiiaallty.— Frwtor    have  (ha  line  ot  its  seml-TertioJangieequal  j'  Bequlred, 
._.i ~™  i_j_i    .»<.-«.«. perpendicularheightotcoua.-B-C.Tir--- 

[77911.1— Ore ne    Tmok.— Can    an] 


[  on  the  moon,  tad  ed..  lBI8,^p.  U,  I.  18.  n  irq.,    perpendicular  height  at  coue.-B.  0.  Tir 


?lH?Sl^r^S."'cr2:'e.'"?i:^a"krh"orth":       Bo.n^™TV,™.r.-irotthep™  o.I™d  j"  th. lata 

«™-,lii"th;-n,iiiS-0Wr™^-nr;^l    r/ire^VS'/.^'"""™-    1'^'"'^""'  V^^^^^^^^r^O^k^F^".  ^k'l^^. 

HridloBal ot B.A.  or  Dec.l    At  what  ipeelat    "ramodel.    W,  Joli-r.  Houghton;  anS  to  determine   the   order   of  ptiiM  the 

■sy]  thayahauldbaraadel    Cnnid  u  amateur       [TTSll.]- Howto  Oonatract  a  anarter  Ohlm-  loUi^ring  special  four-more  problem  is  set.    Sofutlonaby 

inatoiuaBiltal  aid  find  an  approximate  ralue  of    Ing  Olock.— Will  the  writer  at  the  atnTe  lucid  articles  Aug  G 

taUont    The  obsarvatlona  fiartig  been  made,    be  kind  enough  to  help  me  out  of  my  preaent  muddle  1    1        Whil« ;  K  on  K  B  S,  (Ion  K  BT,  Bon  flKt  sq,  Kt«on 

■ntu  ajKmitii  of  Delambra's  calculation.  ^A    baye  a  grandlather's  cloak.    The  pendulum  nukes  a  noise  Q  G  and  tt  £  8,  pawns  on  K  K  S,  and   K    Kl  3.    Bann 

SaaasiB.  like  along  bar  suipended  by  one  end  and  struck  with  a  ^,ecg, 

___.      ,_™.  ..,,  mnehoblimdifaomeol    bemmor  at  the  other  end,  a  oott  ot  dltheting  noise  at  the       Black:  Kon  OHB,  B  onK  BT,  Kt  on  E  Et  1,  pawna 

lyrinme^^d^™    left  stSe  ojdy.    The  longert  time  I  hayp » lat  g.^  It  to  go  „EBSandOEt7.    F.vepiecee.  *^ 

d'n^^ii^l^.'SS^    S^Weflyt    P™eaay.-Or/f«an,euT.oflD0CB.s.  TO  O0BBWFOin»Hn. 

B.a.   old  BoKle     Bng'lDea.- Would       p.  h.  WiujAaB.-Tbank(  fat  three-morer,  Inaoswer 

'rf^tE'"f^J^SS  bIl  "MWiS^itodS  *"  "^  tpuMaa,  why  not  apply  direct  to  the  Journal  I 

•  "otthe  abore  Ibiel    They  were  nambtwd       A.  Q.  PBJflwa  ain  H,   H.   FauA-R%.-%&  lAfdten^ 
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abore,  and  then  Utna  know  if  you  are  still  of  the  same 
opinion  as  to  No.  1319. 

J.  P.  Moojr.— No.  1312,  by  W.  T.  Hurley,  was  the  one 
feferred  to  for  which  you  gave  B-K  4  and  Et-Q  S. 

Thx  scores  in  th«¥  Dresden  Congress  are:— Marco  6, 
3fakoTets  6,  Tarrasch  S),  Winawer  H.  Alapin  6.  Albin  6, 
Bardeleben  6,  Hason  4|,  blaokbume  4|,  Loman  1|. 


auswebs  to 


COBRESFOHQEHTS. 


%*  AU  MmwumicaHotu  ihould  (s  oMMrssfsi  lo  As  Sdztob 
^Mi  Mkqjjmm  MxoiLurio,  883,  Strtmd,  W,0, 

HINTS  TO  OOBBE8PONDBMT8. 

1.  Write  on  one  side  of  the  iMiper  only,  and  put  drawings 
for  illnstmtions  on  separate  pieces  of  paper.  3.  Put  titles 
to  queries,  and  when  answering  queries,  put  the  numbers 
as  wdl  as  the  titles  of  the  queries  to  iNiioh  the  replies 
refer.  8.  No  charge  is  made  for  ineerting  letters,  queries. 
or  replies.  4.  Letters  or  queries  atking  for  ad^brenes  of 
manufacturers  or  conrespondentti,  or  wnere  tools  or  other 
artides  ean  be  purchaseo,  or  rephett  giying  such  inform»- 
tioo,  cannot  be  inserted  except  as  adTcrtisements.  6.  No 
question  aiAcing  for  educati'>aa]  or  sdentidc  information 
ts  answered  through  the  poat.  6.  Letters  sent  to  corre- 
spondents, ondtt  coyer  to  the  Editor,  are  not  forwarded, 
and  the  names  of  correspondents  are  not  given  to  in- 
quirers. 

%*  Attention  is  espeoiaily  drawn  to  hint  No.  4.  The 
space  devoted  to  lettw«f  queries,  and  replies  is  meant  for 
the  genoral  good,  and  it  is  not  fair  to  occupy  it  with 

gnesDons  such  as  are  indicated  above  which  are  only  of 
otdividual  interest,  and  which,  if  not  advertisements  in 
^emsdv%s,  lead  to  replies  which  are.  The  "  Sixpennv 
Sale  Column"  offers  a  cheap  means  of  obtaining  such 
infosmation,  and  we  tnist  our  readers  wUl  avail  thon- 

MlTSSOlit. 

Toe  foUowinc  are  the  Initials,  *c,  of  letters  to  hand  up 
to  Wednesoay  evening,  July  37,  and  unacknowledged 
elsewhere:— 

L.  Prmkxguz.— Nemo.— Bennett— Charles  D.  Soar.— 
O.  P.— Anxious  Qje.— J.  L  C.—Mephisto.— Vaporiser. 
— H.  8.  M.— J.  Jeflity.— Ignoramus.— Astro  Gateshead. 
—P.  G.  8.,  Belfast. -G.  A.  8ekon.— Gas.— Le  Monde.— 
E.  Orfeur.—Macdonald.— George  Chasser.— W.  J.  M. 
— ^Apprentice.- A  Pellow  of  the  Boyal  Astronomical 
Society. 

A.  A.  Bdj'4.  (We  do  not  know  the  address  you  ask  for, 
nor  that  of  the  publisher  of  the  book  named.)- Mbltbb. 
(You  want  a  blowpipe.  Any  manufacturer  will  supply 
one.  Advertise  in  our  Sixpenny  **  Wanted  "  column.) 
— H.  BuBSBLL.  (Much  too  oomxirehensive  a  query. 
These  locomotive  queries  intereft  very  few  people,  a^ 
we  grudge  the  space  they  occupy.  Still,  we  oblige, 
when  noesible,  by  inserting  qut:ries  to  which  oompara- 
favely  brief  replies  can  be  given ;  but  to  ask,  as  you  do, 
for  a  list  of  numbers,  dates,  classes,  and  makers  of  all 
Great  Western  Bailway  engines,  and  where  made,  is 
too  much. )—W.  Jones.  (When  correspondents  who 
reply  to  queries  differ,  the  querist  must  use  his  own 
judgment.  We  think  Mr  Bottone*s  advice  in  the 
case  in  question  would  be  found  most  satisfactory.  )— 
JosBPii.  *  (We  are  quite  sure  the  appliance  you  name  ^ 
would  be  of  no  use  in  the  case  of  rupture,  and  we  do  not ' 
believe  there  is  any  real  "  cure."  A  good  tnus  is  the 
bestseieguard.  This  subject  has  been  repeatedly  dis- 
cusse  1  in  back  volumes  )— A  H.  Dujft.  (The  adver^ 
tiser  referred  to  alleges  his  inabilitv  to  procure  the 
goods  you  ordered  as  the  cause  of  the  delay,  and  says  he  J 
wrote  yuu  explaining  this  on  March  11,  and  that  fiaally,  ' 
About  fifteen  days  ago,  he  sent  the  goods  off. 
If  you  do  not  receive  them,  write  to  us  again.)  — 
T.  Uamblbtoh  and  W.  H.  Jackson.  (You  must  really 
consult  a  lawyer.  We  do  not  pretend  to  give  legid 
•advice  as  to  infringement  of  electrieid  patents,  or  as  to 
what  people  may  safely  make  and  advertise.)  — 
Studbht.  (See  **  Astronomical  Notes  "  for  August  in 
this  number.)— Ctmbo  Bach.  (The  small  tortoises 
die  off  very  soon,  apparently.  The  cold  and  the  rough 
usage  in  transit  no  doubt  injure  them.  The  food  you 
have  given  is  right— you  may  add  a  little  milk.  Tney 
sure  practically  of  no  use,  and  hybemate  all  through  the 
winter— or  die.)— Youko  Bboistsbb.  (You  must  really 
read  some  elementary  astronomical  textbook.  We 
eauDotask  *'F.R.A.8.",  or  anyone  else,  to  occupy  our 
'  pages  with  the  very  alphabet  of  the  science.) 


TSBMS    OF   STJBSCSIPTIOH. 

PATABLB    IN    ADTAIfCB. 

•■.  M.  for  81z  MoBtht  and  lli.  for  Twtlrt  Monthi,  pott  flrst  to  amj 
MurtofthcUaitMl  Kinitdom.  For  th«  United  Stetet,  18«.,  or  Sdol. 
Wc. fold:  to  Franco  or  Bolcinm.  ISs.,  or  16f.  0Oe. ;  toIndU13«. ; 
to  »tm  Z«klftnd,  the  Capo,  tb«  Wieit  Indies,  Canada,  Mora  Sootia, 
Natal,  or  any  of  the  Aottralian  Colonial,  18s. 

The  remittance  should  be  made  hj  Poet  Offlce  Order.  Back  nnm- 
hers  ean  also  be  sent  out  by  the  ordinary  newspapor  poet  at  the 
rate  of  8d.  each. 

Messrs.  J4xna  W.  Qunv  and  Co.,  of  VHj  Chestnut-street,  Phila- 
delphia, are  authorised  to  receive  subeerlptions  for  the  UnitM  States 
for  the  BNOLISH  MBCHAillC,  at  the  rate  of  3dols.  Sftc.  fold,  or 
Thirteen  Shillings  per  annum,  post  free.  Thecoplee  will  be  forwarded 
direct  bv  mail  from  the  publishing  office  in  London.  All  subscrip- 
tions will  commence  with  the  number  Artt  issued  after  the  receipt  of 
the  subscription.  If  back  numbers  are  required  to  complete  Tolumes, 
thsT  must  be  paid  for  at  the  rate  of  Sd.  each  copy,  te  corer  extra 
postage. 

Vols.  ZXIT.,  XXX^  XXXII.,  XXXYI.,  XXXIX^  XL.,  XLII., 
XLIll.,  XLIV.,  XLV.,  XLVI.,  XLVni.,  XLIX.,  L.,  LI., 
Lll.,  and  LIII.,  bound  in  cloth,  7s.  each.    Post  free,  7s.  9d. 

All  tho'Other  bound  volumes  are  out  of  print.  Subscribers  would 
do  well  to  order  volumes  as  soon  as  possible  after  the  conclusion  of 
each  half-yearly  volume  in  February  and  Auitnst,  as  only  a  limited 
number  are  bound  up,  and  these  soon  run  out  of  print.  Most  of  out 
back  numbers  can  be  had  sin){ly,  price  2d.  each,  through  anv  book- 
seller or  newsagent,  or  t^d.  each,  post  free  from  the  office  (eaeept 
ndex  numbers,  which  are  3d.  each,  or  post  free,  S|d.) 

Indexes  to  Tol.  XLIX.,  and  to  subsequent  vols.,  Sd.  each,  or  post 
free  S^d.    Casee  for  binding  Is.  6d.  each. 

HOTICB   TO   SUBSCSIBBBS. 

Subecribera  receiving  their  copies  direct  from  the  Offlce  are 
requested  to  observe  thiit  the  last  number  of  the  term  for  which  their 
subs<*ription  is  paid  will  be  forwarded  to  them  in  a  PivK  Wrapper, 
as  an  intimation  that  a  fresh  remittance  is  necessary  if  it  Is  deelred 
to  continue  the  subscription. 

CHAEQBS    FOE   ADVSRTISIHO 

s.  d. 

Thirty  Words  2    6 

Every  Additional  Bight  Word 0    t 

Front  Page  AdveKieemente  Five  Shillings  for  the  trst  40  words, 
afterwards  9d.  per  line.  Paragraph  Advertisemeote  One  Shilling  pet 
line.  No  Front  Page  or  Paragraph  Advertieement  ineerted  for  less 
than  Five  Shillings.  Reduced  ternu  for  series  of  more  than  six 
insertions  may  be  ascert»ined  on  application  to  the  Pablisher. 

ADYERTISBMENTS  la  EXCHANOB  COLUMN— for 

s.  d. 

Twenty-fonr  Words  OS 

For  every  succeeding  Eight  Words 0    1 

▲DYEBTISBMENTS  la  the  SIXPENNY  SAJiB  COLUMN. 

fl.  d. 

Sixteen  Word OS 

For  every  Bueceoding  Bight  Words  ..       ..Of 

*.*  It  must  be  borne  In  mind  that  no  Ditplaved  Advertieemente  can 
appear  In  the  "  Sixpenny  Sale  Column."  All  AdverUsemente  must 
be  prepaid  ;  no  reduction  Is  made  on  repeated  Insertions,  and  In  cases 
where  the  amount  sent  exceeds  One  Shilling,  the  Publisher  would  be 
gratefU  if  a  P.O.O.  could  be  eent,  and  not  stamps.  Stomps,  however 
(preferably  halfii>enny  stamps),  may  be  sent  where  It  le  Inconvenient 
to  obtain  P.O.O.'s. 

The  address  is  Included  as  part  of  the  Advertisement,  and  charged 
for. 

Advcrtisemente  h»«««I  reach  the  Office  by  1  p.m.  on  Wednesday  to 
insure  Insertion  in  the  following  Friday's  number. 

Hollow-iy*8  Fills.— The  chief  wonder  of  modem 

tim-*.  This  incomparable  Medicine  incre^ees  the  appetite,  strengthens 
the  vtumach,  elsiatre  the  liver,  corracte  biliousness,  and  prevenu 
flituleacv,  purifl>*<  the  system,  invigorates  the  nerves,  and  re-instete« 
sound  hf ititQ.  Tn^j  sre  a  ble«siaK  to  the  afflicted,  and  a  boon  to  all 
who  lab  tur  under  internal  or  external  disease. 


OVB  xxcHANOE  coLxnor. 

Th$  $harf4  for  Bxdhang*  NotUtt  it  Zd.  for  ths  first 
24  i9ordt^  and  Zd,  for  $9iry  tueesedm^  8  ufordt. 


The  Effect  of   Electricity  upon   the  nervous 

system  ic  extraurdinirv  '(^  hen  impfrceptioly  applied  in  the  form  of 
mild  continuous  currents,  a*  smeraled  by  wcuring  llamrM'  Elec- 
tropathic  Belt.  Medical  uira  are  aatonisiied' Hn<l  patients  are  d^-litflitecl 
when  llifv  ••••e  how  speeiiiiy  tliesf  world-fami^  rurutive  apnlUnces 
invigomte  tiw  debilitate  constitution,  imparting  new  lift*  und  ^iiruur 
to  every  organ,  nrrve,  and  mu«i-lc  of  the  body.  ^iuHWrerit  from  any 
nervous  or  rheumatic  affection,  livrr  or  kidney  ditordrrft,  &c..  ehuula 
know  thAt  fbey  can  obtain  a  book  of  teHtimuniHl«,  pamphlet,  and 
consultation  free  of  chari^e,  either  personallv  or  by  letter,  on  applica- 
tion to  the  Medical  Battery  Co  ,  Ltd  ,  yi,  Oxford-«t.,  London,  W. 


Ants,  Black  and  Red.— Eklitors  of  newspapers 
have  more  inquiries  for  some  remedy  for  the  expnl- 
doB  of  ants  than  for  almost  anything  else.  The 
New  York  Observer  has  a  correspondent  who  solves 
the  problem  as  follows : — '*  Havinnc  l^ad  yeurs  of 
torment  with  ants,  both  black  and  red,  we  lighted 
fipon.tbe  following  remedy,  which  with  us  has 
.worked  like  magic:— One  spoonful  tartar  emetic, 
one  spoonful  of  sugar,  mixed  into  a  thin  syrup. 
As  it  evaporates  or  is  carried  off,  add  ingredients  as 
needed.  A  sicker  lot  of  pests  would  be  luurd  to  find. 
Whether  thev  impart  the  results  to  the  home  firm, 
er  whether  all  are  killed,  I  trow  not.  Certain  it  is 
they  do  not  pay  us  a  second  visit.  For  ants  on  the 
lawn,  a  spoonful  of  Paris  green,  cot  with  alcohol, 
and  made  into  symp  with  sugar  and  water,  can  be 
placed  on  pieces  of  glass  or  crockery— cover  from 
domestic  pets— and  the  slaughter  will  be  satis- 
isctoiy." 


Photographic     Apparatus,     complete     sets, 

camera^,  lentes,  or  sandries  taken  in  exchange  for  new.  Send  post- 
card for  second-hand  bargains  list,  free.— Vivxaa,  U,  Market- 
street,  Leeds. 

Engine,  cylinder  9^in.  bore,  4|in.  stroke,  reyersing 

sear,  ffood  CAndition.  Exchange  small  screw-cutting  Lathe.— Rich, 
Broadway,  llford,  Essex. 

Steam  Xiaanoh.  35fL,  a  flrst-class  bo%t,  suit  river 

or  coast.  I  am  prepares  to  receive  offers  in  exchange.— J .  CaM,  New- 
street,  Worcester. 

Hydraulic  Press,  capable  of  exertintr  600  tons, 

sti>el  cylinder,  and  colamns.  Offers  requested.  Machines  tools  or 
otherwise  — J.  CkM,  New-street,  Worcester. 

Trie  cle,  Cripper,  by  Thos.  Smith,  Limited,  almost 

new.  Bown's  bearinss.  every  improvement;  handsome  hi«h-clase 
machine,  cost  £35.  What  exchange  offers?— UuTcuijtsoir,  Observa- 
tory, Liversedge. 

Oaplatzi's  TTniversal  Exchange  is  the  best  and 

safest  medium  for  acqairing  and  disposing  of  Apparatus  at  tair 
valuation.    EsUblished  IbS::. 

Wants  and  Offers  of  good  cheap  Tools,  and  all  kinds 

of  technical  appliances  invited.  Commission  Sales,  Valuations,  and 
Exchanges  10  per  cent. — Caf  latxi,  Cbenies-street,  Tuttenham  Court- 
road. 

16  bore  Hammerless  G-un.  eight-air  Musical  Box, 

Zither,  Camera,  and  Lens.  Wanted,  Wood-turning  Lathe,  tw  80fU 
Oxygen  Cylinders,  Gem  Camera. — Vkvers,  Market- street,  Leeds. 

Engine  and  Boiler,  liH.F.,  fixed  on  tank,  with  all 

flttincs.  Exchange  for  shaping  machine.  Sin.  lathe.  (.  an  be  seen 
working.— Ph'Kh I \  Cyclx  Woans,  76i,  HoUoway-road,  N 

Bowden*s  Pressure  Ghauge,  tested  to  lOulb.,  new 

three  months  ago.  brass  cylinder,  )>ored,  2in.,  faced,  port  holes  cut. 
Offers.— >K  IN  o,  Shecmeee. 

Portable  Harmonium,  four  stoxra  (two  rows) ;  1}H.P. 

Turner  E«e-engine  ;  i-plate  Lancaster  photo,  outfit ;  circular  saw,  &c. 
What  offers  ?— lU,  Wandsworth-road. 

Wanted,  back-geared  or  screwcutting  Lathe.    I  offer 

Bhyclk.  sewing  machine,  and  several  useful  articles  in  exchinge.— 
37004,  Messrs.  Smith,  132,  Fleet-street,  London. 

Harness  10  guinea  constant  corrent  Batterv;  will 

exchange  for  safety  bicycle,  m  talae  of  6  gnineaa,  or  offers.— Addreee 
Bnooxs,  3,  Aiexandra-road,  Norwich. 

Capital  cushion  Safety,  diamond   frame,  balls  all 

Eirts,  iocluling  head  and   pedals,  hammock   saddle,  round  cranks, 
xcbangc  for  good  lathe.— Maanis,  Mark  house- roa  J,  Watham-tow. 

Oratnme    Shunt    ByaamOf    60v.     8a.     laminated 

armature.  Sxchange  for  pneumatic  or  caahioa  t:r«  ssl  ty.— Dvmam  ', 
i,  Rassell'torrace,  Loagley^road,  Tooting. 


Knighrs^PraotioalDictlonaryofKeehABlM.'' 

30  3*.  parts.  Exchange  for  Ratehet  Brace,  Twist  DriDa,  or  Hwnr^ 
in  good  condition.— 38,  Camden-road,  Lmdon. 

Aqua  Thruster  (will  raise  water  from  50  to  100ft) 

to  be  exchanged  for  Tangye's  or  similar  pnmp.— CoLum,  LyntikOTpf, 
Ealing. 

1892  Safety  Oyole,  best  make.  Bates  U  eoshioBi. 

Bown's  finest  hu^t,  Ungent  wheels.  Exchange  good  lathe  with 
appliances  (treadle)  — TancTOX,  Sd,  Essex-road,  London. 

Treadle  Lathe,  sewing-machine  stand,  Sjin.  centra, 

2<>in.  bed,  hard  m4ndr«l,  leading  screw  poppet,  gunmctal  pulley  sad 
hand-wheel,  h  'ud-rest,  two  teca,  face  plate,  five  chu  -ks ;  bcaubAdlj 
finished  tool  for  clockmaker  or  amateur.  Wanted,  good  beach  sr 
hand  drill,  stocks  and  dies,  or  offers.— Suttov,  27,  Clapham-road. 

A.  back-geared  Lathe,  with   sUde-mt,  &c.,  wanted. 

Will  give  in  exchange  a  first-class  HannoKicM,  fire  octeves,  eif kt 
stop*,  walnut  case,  as  cood  as  new,  beautifal  tone,  London  maker, 
cost  £16.-33,  Crass  well -street,  Landport 

Mahogany  Biunial  I«antem,  blow-through  jeCi, 

cs«*.  complete.    Exchange  Lancaster's  Instantograph  set,  coaplett. 
F.  RoBiNSOV,  7,  London-road,  Ashby-road,  Bristol- 
Engine,  inch  bore,  partly  finished,  all  parts,  natsnl 

metals,  not  been  me*sed  about.  Wanted,  wood  printing  press,  erewx 
or  demy,  or  offers.— P.  GaKXOK,  Chelmsford. 

OoUectlon    Stamps,  Coins,   Books,  Eu?rs?ingi, 

Paintings,  &c.,  &c.  Wanted.  Mitre  Cutting  Machine,  ftc  ,  or  vast 
offers  ?-OtonoB  GaxriTT,  110,  Wemeth  Hall-road,  O  dban. 

48in.  Blcyol'^,  balls   front   wheel,   cones  back,  good 

sad<ile  and  tyrv,  worth  Si)*.  Exchange  anything  useful.  -K.  NcTTiLC, 
Geoffrey- strtet,  Ramsbottom. 

6Sin.    Bioycle,    number    of    Exglish    MscHinc, 

«*  Carpenter  and  Builder,"  and  ••  BuiHer."  Exchange  safety  hicjcl* 
or  engine.— J.  P.  Cockkurn,  23,  West-street,  Berwick-on-Twnd. 

itn.  Taps.  Whitworth  pitch,  one  each  pluj?.  secooda 

and  toper  and  machine  Up.  What  offers?— Biaxan:>  Gaxix,  1, 
Elmtree-torrace,  Cockermouth. 

First  class  Taps  (Whitworth  pitch\  plug  and  taper, 

Mn.,  8-lS,  and  }  ;  about  half  a  groes.  What  offers:— Siaxiss 
GaxEM  ,  1,  Elmtree -terrace,  Cockermouth. 

Vulcanite  Telephone  Oases.    Several  for  disposal 

No  reasonable  exchange  refused.— W.  CLirFono,  Charlbnry,  Oxford- 
shire. 

8iH.P.  Vertical  Engine  and  Boiler  eombined,  c>m* 

plete.  Exrhanffe  for  4}  screw-cuttin*  lathe,  and  cash  U>  rsiae.— 
W.  A.  Yoi'xo,  Engineer,  Somersbam,  Hunts. 

Diamond  Safety,  Bown's  balls ;  large  Hagic  Lanten 

Slices,  brass  Loco.,  five-keyed  Piccolo.  Any  aS  <rc  excnanxed  far 
modern  clarionet,  oboe,  or  cornet,  B  or  E-flit.— Kbllktt,  31, 
Thornton-street,  Brixton,  8.W. 

Wanted,  small  Drills,  Chuck.  Taps,  Dies.  Fretoiw,  is 
exchange  for  usefU  electric  offers.- Ross,  Langley,  Slough. 

Six-plate  18in.  Wimahurst  Infiuenoe  Machine,  in 

food  work Imr  order.    Good  exchanffe  uken.— Tuo>.  SuTCLi7rx,Bev        < 
.inthwaite  Hall,  Linthwaite,  near  Huidersfield. 

Bound.— " Illustrated    London  News"  (good 

condition),  for  years  1050,  18M.  IBfiO.  1069,  167U,  1671,  Ib~72,  uaiH^i. 
Offers  all  or  part.— BanitaaD  GnxxM,  Cockermouth. 

Two    single-needle    Telegraph    Instruments. 

batteries  and  other  apparatus  ;  msnne  boiier,  internal   tubes  aadSrt 
box,  valve,  dome.    Exchange  offers  requested. — Scaivx.N,  Broom&rli 
road,  Chelmsford. 

62in.  Bicycle,  balls  both  wheels,  cow-horn  ban  and 

hollow  forks,  for  one-horse  boiler  or  anythiuii  usefuL — 1£,  H«['«- 
street,  Derby. 

Set  of  model  Engine  Oaatiztgs-  horizontal,  (?}liDder 

1  by  a,  value  Ss.  Wuat  exchange  offers?— H^aais,  Eut-*trte*, 
Credition. 

Lachaell's  English  Ooncertlna  and  mahogtnr 

box.  coet  £5,  and  is  quite  new.  Exchange  for  a  diamond  frsm%  ^* 
base,  ball  steer,  for  pneumatic  tired  wheel*,  crank,  spindle  t^i 
chain ;  wheel  and  frame  to  be  finislicd.- Apply  to  Jas.  R.  Sam,  ^ 
Smith-street,  Rochdale,  Lsncashirc. 

Dynamo,  21  volts,  best  make,  perfect  condition,  ia 

encbange  for  lathe,  tools,  ftc,  value  £3.  Offers  requested.— A.itu«, 
U,  Holborn  Viaduct. 

First  dass  IE  P.  Electric  Motor,  best  mtke  and 

condition.  Exchange.  Want  lathe  and  tools  or  offers.— AvT««,l(. 
Holborn  Viaduct. 


THI    BIXPKJHY     SALE    GOLUXl. 

AdvirHtem^nti  ars  interUd  in  ihit  oohimn  Mi  (h» 
rats  of  6d.  for  th4  ^tt  16  ^ords,  and  6d.  for  smf 
tmuoding  8  words,      * 


Htw  mnrtnlea  Mae  list  of  Borewa, 

NffTO  for  Modal  Work,  drawn  to  actual  slia,  seat  M 


Bolts  and 

rM«iptsf( 
"Uqmmm  Cous,  ISi;  Kirkgata,  Leeda. 

Xillar's  Electric  Depot,  14,  Deansgate, 

cheater.— Beet  of  ererything  olactrieaL  Large  atock.  Lew  piiM*- 
Catalogues  Sd. 

Wheel-outtinjr  and  Diridinir  to  is  taMhsifla* 

«otor,  la  brass  oaly.— CIm«,  Beliada-atreet,  Eunslot,  Leeda. 

Tarn  o'  Shanter  Hones.— Fine,  medium,  iksip 

enallties— rasor,  knife,  joiner's— Is.  Sd.,  Is.Sd.,  and  is.,  accordiafl* 
Ase,  poet  free.  Try  these  famona  hoaoa.— Tan  o'  Saannm  HoniOs.* 
O^Bora,  Stair,  Aynhira. 

Telescopes,  Reflectors  and  Befraetors,  seoond-hsad* 
for  aala.  Takes  iaatrumento  of  cUente  when  exchanging.— Cab  via 
Widford. 

Brassflnishing.   Turning,   Ornamental    Wronslii 

Iron  Work,  Polishing,  Lacquering,  Ssc.  Model  work  execatsd  t* 
special  designs:  also  experimental  work.  Materials  for  venrtun 
ribbon  Ironwork  kept  by— Waltku  AnDaxan  and  Co.,  41a,  Lews' 
Belgrave-street,  Bclgravla,  London. 

Dr.  Newell' s  Bamedles.  — fTested  bj  80  yssrs 

eractlce.    1,  Chest  and  throat ;  2,   Blood ;   S,   Debility ;    4,  Piils  « 
nealth.— At  Lxwis's  and  dealers. 

Anderson's  Patent  Expandinjr  Oentre-bitt 

cut  to  doubte  their  site— S-lSm.,  Is.-Sd. ;  S-lCn.,  Ss.  j  iin.,  St^' 
All  Tool  Dealers,  or  3,  Poulton-road,  Seacombe. 

Fretwork  and  Oarwinff.— Oatalofoo  of  all  feoolfi 

and  materials  with  VfiOO  illustrations,  Sd.— Maanna  Baoa.,  Ilettla. 

Beponsse,  leather,  picture  ftaminff ,  and  bursieaai 

work.    List  of  (oola  and  matonals  (^•e.^-Rannan  Bnoa.  Sattla. 

Isathe  Ohuck,  self-centring,  grips  i  wirstoiddl 

weighs  Itos.,  finished  bright;  no  rubb.sa. 

Karrellons  Prodootion  for 

monialsfrom  engineere  and  aamervaa  bayem.   fia. 
Baooaair  and  Co.,  Chnrlbnty. 


Door  PlatM,  Standi  F]sftai,SBd  fSM 
atlowect  prissa.   IsHsiatw  ftss^^Dsaowi  s—  tsa^ 
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LTKEWOBK     FOR     AHATEUSS.  - 

XVI.' 

{OmHnued  from  pagt  421.) 

The  HMkd-B««t. 

I    VM    stated   (p.  417,   Vol.  Un.),  In 

nieakmg  of  the  daad-oenb9  lathe  uut  a 

Dg  bar  fitted  to  the  tro  poppeta  might  be 


ment  of  either  is  optional  and  aaboidinate  to 
the  tAste  of  the  amateur. 

The  handreat  illnatrated  by  Fig.  183  is 
the  kind  which  was  oommonly  used.  It 
oonsista,  first,  of  a  sole- piece  made  of  wood, 
to  reet  on  the  lathe-bench,  and  having  a 
T-ehaped  groove,  B,  to  reooive  the  large 
square  head  of  a  bolt  (Fig.  184)  threaded  at 
the  other  end  to  take  a  mnged  nut,  and  bj 
means  of  this  the  sole-pieoe  is  fixed  on  the 

The  angular  part,  properly  called  the 
chair,  ia  a  piece  of  beech  or  valnut  wood, 
placed  end-grain  up  and  shaped  in  the  form 
of  a  chair. 

The   aeat  is  bored  through  Tertically  to 


The  perpendicular  part,  which  repieaenta 
the  back  of  the  chair,  haa  a  aqnare  hole 
bored  through  ita  middle  to  take  the  aqnare 
shank  of  a  squaie-headed  bolt,  having  ita 
other  end  thrMided  and  used  for  the  pnrpoae 
of  fixing  the  piece  by  which  the  tool  ia 
actually  supported  when  turning.  Thia 
piece,  which  le  commonly  made  of  oak  or  of 
walnut,  and  with  the  wood  on  end  grain,  ia 
shaped  on  the  top  like  the  jaw  of  a  Tioe,  and 
projects  from  the  back  of  the  chair.  The 
lower  part  thina  down  for  about  two-thirda 
of  its  length,  and  becomes  straight.  It  has  a 
slot  cut  iu  its  middle  to  take  the  bolt,  which 
is  fixed  inaide  the  back  of  the  chair  by  meana 
of  a  hexagon  nut  shown  in  Fig.  183,  when  it 


Fig  183. 


Fig.  185. 


Fig.  189. 


Fig  186. 


Fig.  188. 


or 


r^n^ 


Fig.  191.     FiG.192. 


193 
FiG.  194..Fig195 


FiG.197.FiG.198. 


M  ior  ti^porting  the  tool.  The  hand- 
M^  pnparly  tpeakmg,  ia  used  exdusiTely 
B  ne  mnaing  mandrel  lathe.  There  are 
TMUTariatiM  of  re^  and  the  employ- 


take  a  atrong  screw,  or  au  iroa  bolt  which 
screws  into  a  square  nut  fitted  in  the  aub- 
stanoe  of  the  sole -piece  nnderneath.  The  head 
of  this  screw  may  be  turned  spherical  and 
have  holes  bored  throueb  it  diameter  wise,  so 
that  it  may  be  tightened  with  a  lever  inserted 
in  one  of  these  hotea,  instead  of  with  a 
spanner  applied  to  the  hexagon  nut. 


is  wished  to  fix  the  piece  after  it  has  been 
adjusted  to  the  correct  height. 

It  will  be  Been  by  these  detaila  that  the 
hand-reat  can  be  turned  in  all  directions,  for 
working  on  the  material  either  eidewaya 
or  facewaya.  The  rest  can  also  be  shifted  . 
awa^  or  brought  nearer  at  will,  aa  may  be 
required   by  the    size    of    the  piece  b^% 
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klreadj  mat  with  ;  CBTdinm.  Platen 
the  o;iter).  Cardiam  and  Pecten  an 
iMd  in  Chapter  XXVII. 
IK  now  to  tha  Vertehmta,  wa  Bnd  i 
Telopmsnt  of  luid  fonni.  Of  the  Am- 
the   tng  »nd  the  toftd,  and  aiao  thi 


ra.  320.  Pio.  321. 

ler,  whfoh  ii,  of  cootn,  more  fre- 
B  wktai  dweller  than  »  Und  one.  01 
itlUk,  bU  the  four  orden  (bm  Tabic 
haptor  XSTll)  are  prMent— Unrde  *oi 
rtilia,  inakea  for  the  Ophidia,  tortoitet 
Chelonia,  erooodilM  far  the  OmMdilia, 
I  of  A.TM  ia  but  foailj  repteaeuted  ; 
higbstt  oImi  In  the  Aiumal  Eingdom, 
ia.  has  an  immGniie  development.     In 

oat  the  details  of  thii  the  itndent  will, 
I,  refer  to  the  Table  of  the  order  of 
ia  (Table  XXVI.,  Chapter  SXXII). 
<it  order  but  one,  that  of  tha  Impla* 
HarmpiBlia,    U    represented    by    the 

i  the  Whale  Order,  or  OstaosL  b;  the 
the  great  Order  of  Ungrilata,  or 
mimala,  bj  oertain  extinot  fjrnu  and 
tin  existing  fornu.  Of  tha  extinct 
re  have  Anohitherinm  (we  the  last 
,    Hippolherinm,    and    Cainotheriutn, 


the  a: 

The  Roilentia.  or  )tnaw:ng  animalB,  occur  ii 
the  form  LagoDo;e,Uie  beaver,  the  sqnitrel,  iini 

Tne  CarniTon,  or  fleeb-eating  animila,  liki 
the  Ungnlata,  have  extinct  formi  and  exUtiai 
forma.  The  chief  of  the  eitinot  formi  a^ 
Haohaicodoa  [saimetar-toothed  aaimal),  Hyn 
nodon  (hyena- toothed),  Amphioyon  (a  dog-Uki 
camiTcie],  Potomatherium  (an  otter  •  liki 
animal),  ufifi  (amphi).  abont  ;  »<•»  (knon),  t 
dog  ;_  -raraftos  (potamoe),  a  river.  The  exiatini 
Camivora  met  with  in  tha  Miooene  rocks  an 
the  fox  otter,  bear,  and  caL 

The  Inaeotivora,  or  ingect-Gating  aninialB.  ari 
represented  b7  the  Haorotherinm  (big  animal) 
a  large  form  of  ant-eater. 

LaatI;,  the  highest  order  of  all,  the  PrioiatM 
hare  many  forms  presarrod  in  the  Uiooeni 
rooka.  There  ia  the  Bemnopitheona,  a  long- 
tailed  Indian  monkey ;  the  Oreopitheona,  i 
baboon  ;  the  Colobna,  a  preaeet-da;  Uinmbleai 
monkey  ;  the  Dryopitheona,  a  gibbon-like  ap< 
(the  jaw  ia  ahown  in  Fig.  322) ;  the  Plio 
pttbecns,  an  anthropoid,  or  min-like  ape,  an< 


om  (a  hog-like  animal),  Maatodon 
Oi  uid  Dinotherinm  (Fig.  323).  Both 
It  had  elephant-like  proboaoea.  The 
naot  theaboTj  namea  are  now  given. 


the  gibbon  itaelf.  Onoa  again  a  list  of  derivt' 
tiona  ia  given  ;  ffifirot  (temnos),  holy  ;  tcS^koi 
(pithekoa),  an  ape  ;  iptot  (oreoe),  a  maontaia 
Dpuc  (dtna),  an  oak  ;  itXeiiui;  (pleiou),  more. 

£.  How.— The  Hiooene  epoch  was  one  o1 
Kreat  change.  Before  ic,  and  dnring  itaearliei 
Cimta,  the  Alpine  maantaius  ateadily  rose,  oon' 
volnting  and  overthrowing  the  Eocene  rocks 
and  raatoring  the  chain  of  lakes  of  tbe  OtigO' 
Dtne  time  in  the  north  part  of  Switzerland 
Looking  mentally  over  Europe  from  west  U 
east,  we  aeein  thoBediatantagea  that  the  North 
Atlantic  was  land,  and  that  towards  the  aontb 
the  Atlantic  and  MediMrianean  Sea  ran  intc 
eachother  to  the  north  ot  whatia  now  Spain. 
A  shallow  aea  covered  the  aoath  and  eaat  ol 
Spain,  the  weat  of  France.  Belgium  (the  low- 
lands region),  north-west  Germany,  north-east 
Ilalj^astern  Enrope,  and  Asia  Minor,  South 
Earope  waa  an  archipelago,  with  the  Pyrenees, 
the  centre  of  Spain,  the  centre  of  France,  the 
Alps,  and  the  Carpathians  placing  the  part  of 
islanda.  Britain  and  northern  Europe  were 
still  land.  From  ttat  ahallow  soatb  European 
sea  a  branch  ran  from  the  Gilf  of  Lyons  np  the 
valley  of  the  Bhine,  then  tnrned  to  the  north- 
eaat  throngh  northern  Switzerland,  sending  up 
anarmtoMayeace,  whilst  the  main  body  worked 
throngh  Bavaria  to  run  into  the  sea  Ijing  over 
what  is  now  Hungary.  The  Mayenoe  b^sin  and 
the  Vienna  basin  in  those  daya  were  like  the 
Black  Sea  ot  to-day.  Tha  climate  appears  tc 
have  been  tropical  or  snb-tropical  at  Qrtt,  with 
a  gradoat  diminutioa  of  temperature  aa  time 
kvent  on,  uatil  a  temperate  age  obtained. 

F.  PfiODr.CTB. — Tbe  only  eoonomioal  DM  that 
Is  made,  as  far  aa  I  know,  of  the  Miooene  rooks 
id  the  employment  ot  Uie  talnns  of  Toniaina 


ppoa),  a  hone  ;  eoivdc  (kainos)  recent ; 
uatoa),aBippjei  9np  (ther),  an  animal ; 
0,  >  hor.  That  fa,  the  borae-like 
h«  i«Mat  animal,  the  hog- like  animal, 
4-diivad  tOoUiad  animal,  Anohither- 
Dtnolfaariam  han  baen  explained 
U  aod«nBB|«Ut«  naimala  there  are 


30HS    OF    TESLA'S    EXPSSIKZHTB 
SIMFLIFISS. 

ALTHOUGH  aix  montha  have  eUpsed  sinoe 
Nikola  Tesla'a  epoch-making  lecture  at 
the  Royal  loBtitntion,  the  extraordinary 
.ntereat  excited  by  hia  experiments  has  in  no 
ivay  declined,  and  there  are  few  who  take  any 
praotioal  part  in  electricity,  whether  aa 
imateurs  or  profaaaionala,- but  have  longed  to 
prodoce  for  themaelvea  some  of  tha  wonderfnl 
jhenomena  which  he  dealt  with  so  cleverly 
ind  withal  oa  modaetly.  Ai  Lord  Bayleigh 
aid,  he  has  "given  os  food  for  intelleotnal 
lOntemplatlon  for  a  lonff  time  to  ooma  " ;  but 


we  are  not  content  to  contemplate — we  want  to 
imitate.  Our  imaginattons  have  been  qniok- 
ened,  and  if  we  cannot  go  forward  on  onr  own 
account,  we  at  leaat  want  to  keep  paoe.  Few 
will  have  at  hand  the  neceasary  appliauoaa 
used  by  Tecla  in  prodtioing  the  brilliant  effeota 
which  were  the   wonder  of  those  who  were 

Srlvilegad  to  witnesa  them  last  Februa^. 
!enoE,  we  feel  aure  that  our  readera  will  M 
gratified  to  learn  that,  owing  to  tha  recent 
reaearohea  of  Hona.  Andrea  Qinlio  Boaai,  It  haa 
been diioovered  that  many  of  Teala'a  eiperi* 
meat*  can  be  reprodnoed  by  meana  of  appoiatni 
which  everyone  who  "dabbles  in  eleoliioity," 
HI  practiata  it  as    a  profetaion,  will  have  at 

Teela  uied  an  induction  coil  of  a  apecial 
form,  and  passed  throngh  ita  primary  ooil  a 
special  oscillatory  current  in  producing  high 
frequency  and  high  potential.  The  current 
was  sent  from  an  alternating  dynamo  into  the 
primary  of  a  transformer,  tbe  leoondary  being 
conneoted  through  a  magneto -static  interrupter 
to  two  brasB  knoba,  between  which  a  aerios  of 
disohargea  takea  place.  From  these  knoba  wera 
taken  bads  to  the  primary  terminals  of  an 
induction  coil,  not  directly,  however,  bt>t 
throngh  a  capacity  formed  by  Leyden  jars.  It 
U  thna  seen  that  when  a  spark  occurs  at  the 
hrasa  knobs  an  oscillatory  diaoharge  snrgea 
throngh  the  added  capacity  to  the  primary  of 
tha  induction  coil.  The  rate  of  the  oadllation 
ia  abont  one  million  per  second. 

One  of  the  moet  curioua  and  aatoniahing  ot 
tbe  experimenta  performed  by  Tesla  with  tUa 
current  was  tc  touch  the  poles  of  hia  appara- 
tus with  one  hand  whilst  he  held  a  OeUsler 
tube  in  the  other,  the  latter  being  instan- 
taneoDaly  illnmlnated.  Thisoon  be  lepiodnoed, 
BO  M,  Bosai  t«lls  na,  with  a  simple  BhnmkorS 
coil. 


which  characterised  that  nsed  by  Tesla.  On 
placing  oue  hand  on  one  of  the  poles  of  the 
coil,  and  holding  a  Qeissler  tube  in  the  other 
hand,  the  tube  became  luminous,  though 
not  very  brilliantly  luminous.  This  Inminoaity 
waa  manifested,  too,  even  when  two  or  tiiree 
persons  joined  their  hands,  the  first  tonohing 
[he  coil,  whilst  the  third  held  the  tube. 

A  Oeiaeler  tube  waa  illtuninated  by  merely 
placing  it  near  one  of  the  terminal}  of  the 
Khumkorff  ooil.  The  light  was  more  intense 
near  the  oentre  of  the  tube  if  the  latter  was 
itotated  ;  hat  if  held  in  the  hand,  the  whole  of 
the  interior  was  luSused  by  an  intense  glow. 
I  he  tube  became  oompletely  luminous  aUo  if 
connected   to  earth,  and  not  toncbed  by  the 

Ai^other  experiment  performed  by  RoEsi  was 
aa  follows  :  An  ioanlated  Gelasler  tube  waa 
placed  at  a  short  diatanoe  from  the  ooil,  the 
pnles  of  the  latter  not  being  connected.  If  it 
were  held  perpendicular  to  the  generating  line 
of  the  cylinder  (coil),  the  liiiht,  which  waa 
evident  in  the  opposite  position,  disappeared. 

The  elimination  ot  etectrodea  in  tbe  Qeissler 
>abe  did  not  appear  t«  affect  the  general  reanlt. 
itossi  constructed  a  tube  abont  a  ;ard  long,  in 
which  he  made  a  vacuum,  then  filled  it  with 
witer  vapour,  and  finally  absorbed  the  latter 
by  meana  of  potash.  The  tube,  when  held  in 
the  baud  near  the  ooil,  became  brilliantly 
Ulaminat«d,  Moreover,  by  insulating  the  tnbe, 
and  then  placing  it  abont  a  yard  from  the  ooil, 
in  anoh  a  poaition  that  the  prolongation  of  ita 
axia  wonld  impinge  upon  one  of  the  poles  ot 
the  ooil,  the  some  result  was  obtained ;  bat  the 
slow  was  inberasified  by  approaching  the  toot 
cowards  the  tnbe,  whilst  one  of  thehanda  graapa 
the  other  teimlnal  ot  the  coil. 

Moas.  Boaai  considers  that  these  axperimenti 
may  be  performed  by  anyone  who  poMesseithia 
simple  apparatus,  and  that,  in  ali  probability, 
lome  of  the  more  oomplicatsd  experimenta  Of 
Pesla  may  be  imitated  on  the  small  BOale  by 
^ually  simple  meana.  Ko  donbt  some  ot  onr 
readera  will  teat  this  for  themselves. 


THE    FULHEN    AKHESTIB. 


lery  low  totsDtlal  tsaxtm 
Totably  no  battw  noi  d 
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than  a  pair  of  dischnga  plate*  Kparatcd  bj  a  nnall 
air  gap,  and  ooitn«cted,  the  one  to  line  and  thfl 
otbn  to  Rround.  With  10Degrcirciut<,ot  uncaitaiu 
intalatiau  and  incceued  poCeatiil,  a.  new  aneater 
bacame  a  neoaauty,  bat  not  until  tha  ground  retam 
rdrrmlt  rune  into  ([BDatal  uaa  fur  ^tctric  power 
1  did   the   matter  of  piovidinK  an  in- 

aneater  appear  BO  formidabl     " 

tbe  umpter  method  to  be  the  better,  a 
pBtimenCs    hae    been    oandocted    with   a   ti 
adaptinft  the  oldeet  and  nnip1«it  atreeterto 


ths  original  tomi  oi 


;   but   each  diMliargede  i 


maieorleu  of  the  eatbon,  lendering  it  lets  rffective 
foi  ninteuire  ditcbarge*.  In  the  improTed  form 
the  digchargba  act  but  oace,  and,  (»>nseqnentl^,  ue 
in  the  beat  peuihla  aonditiDn  for  that  particular 
diaoharga. 

Fie.  '.1  illnitratfa  the  new  "  Fnlmen  "  arreitoT, 
oonauting  of  two  fine  braia  wire),  which  are  her- 
inetJcally  ualed  into  a  ainall  glua  tube,  la  that 
their  Innar  eadi  lap  tor  Jin.  with  Ain.  of  ipace 
batweaD  them.  Thau  form  the  diichargen,  which 
kla  alwajB  clean  and  bright.  Ten  tuiea  are 
■ttauhed  to  the  poioeUin  oovar  of  the  aireiter  box 
by  Bott  mbber  plug>,  which  fit  tightly  into  holai 
provided  (or  thti  purpoHe.  The  ptu|!B  aro  kept  in 
•djaatmcut  by  knots  near  the  outer  extremitiei  of 
iht  fnae.  Whan  the  cover  ii  attached  to  the  porce- 
Uin  boi,  Bhonu  io  Fig.  2,  the  free  endi  of  the  f  uhi 
kppioach  tbe  teimioati  of  the  line  Bud  ground  OOD- 
neotiona.  Theie  latter  conaiat  of  oaiboD  rods,  and 
Bie  located  in  yeitioal  channalB  in  the  poicalain 
box.  The  ends  of  the  upper  fuae  are  connected 
EaapeotiTelT  to  line  and  |;rouDd  by  tmaJI  carbon 
wedga*,  which  reat  on  their  extnnutieB,  and  con- 
Uenatly  bear  against  the  ctrhon  rods. 

IntUa  poaibon  the  armter  is  ready  for  action, 
and  oSera  a  free  passaga  to  earth  for  an  atmoBpbado 
diicharge,  except  tar  ,',!□.  of  fpaca  between  the 
diachargOTB.  A  lightning  diBchBrxe  will  bridge  this 
nan,  sorting  an  arc  which  will  thort-eirouit  tbe 
djnnmo  current  at  that  point,  and  (he  oauBxqnent 
nuh  of  cuTTsnt  IB  uuflioient  to  entirely  cooiaoie  the 
fnae  and  allow  the  carbon  wed  gee  to  drop  aud  con- 
Dect  tuBs  number  two. 

There 


of  the  an  ot  any  oi 


tha  porcelain  cover.  Piopei  groovea  and 
tion  preveat  abort- circuits  in  tha  porcelain  box, 
iMldaring  tha  apparatus  certnin  to  act  for  10  dis- 
Cha^ea,  which  ii  conBidernd  sulKuieDt  lor  out 
looality  during  one  itorm,  alter  which  the  arruteri 
ahonld  be  inBpecttd  and  the  vacant  Bpacaa  filled  with 
new  fuaes,  allowing  the  carbon  wedgea  to  reat  on 
the  top  fuse  aa  before.  TbesaarreBlera  we  applicable 
to  oan,  pole  line,  ci  station,  and  measure  Sin.  h; 
4Jin,  hy  2*in.  They  are  pat  upon  the  market,  bj 
C.  8.  Van  Nuia,  130.  Libtrlj -street,  Naw  York.- 
Elettricat  }for'd  (S.Y.) 


changed  1^  Iheolnmay  derloe  of  tha  ordinary  plate- 

The  law  price  and  good  qnality  of  plataa  and  cnt 
fllmi  contribute  in  no  small  degree  to  the  success 
and  popularity  of  the  mugi^iue  camera.  There  is, 
I  howavar,  Btill  a  bar  Io  its  vary  geueral  ute— that  ia, 
the  tugb  price  at  whiuli  these  uiitniments  have  been 
held.  As  their  cauatruction  haa  been  somewhat 
complicated,  and  aa  good  wnrkmaiiihip  la  nFCMJiary 
to  inaore  accuracy  and  reliability,  the  cost  of  manu- 
(aotore  hae  been  ao  great  aa  to  namnt  existing 

The  engraving  repreaaots  a  magazlua  cimers 
which  ia  reliable  m  its  action,  and  at  the  same  time 
so  simple  that  its  construction  ia  quite  within  the 
range  of  the  amateur  or  ordinary  mechauic. 

A  plate  holder  or  kit  ia  required  for  each  plaie  or 
Sim.  The  holder  cooaista  ui  a  hud-wood  Icaine  a 
little  larger-fuside  measurement— than  tha  plate 
or  the  film  holder,  with  a  pito  cf  thin  veneer  Rlup.d 
to  the  back.  The  upper  edge  of  each  holder  i> 
bevelled  on  the  front,  while  tha  lower  edge  ii 
bevelled  on  the  rear,  as  ahown  in  Fig.  3.  Two 
washers  or  bura  let  into  the  upper  part  of  tbe  frame 
project  into  tbo  apace  which  recaivts  the  pli*-    ~  ' 


A   COSVIiHIENT    CAUERA." 

WHILE  it  ma*  be  too  asrly  to  say  the  old- 
time  plate-holder  camera  has  bad  its  day. 
it  eaonot  be  denied  that  magazine  cameras  of 
Taiioua  kinds  are  aupersediog  tha  oM-faihionad 
camera,  eepedaliy  among  tourists  and  othert  who 
doaire  to  acc^mpltrh  a  great  der>l  phobigraphically 
In  a  vary  abort  time.  Tha  magazine  camera  is  in 
photography  what  the  Qatlini;  gun  ii  ia  warfare  : 
it  enablea  uie  operator  to  not  only  secure  a  great 
number  of  subjects,  but  it  often  allows  him  to  gat  a 
view  which  would  be  lost  if  tha  platea  were  vt  bo 

■  Bj  <}■(>,  U.  HorainB,  is  the  BeitM-fie  .iHcncsn.         tile*,  lot  noe!^g  Um  U 


....  I  lower  part  of  the  frame  _  ^ 

a  button  which,  when  tamed  traiisvertely,  holds  the 
lower  edge  cf  tbe  plate  in  the  holder.  In  Ihe  face 
of  the  holder  at  Uie  upper  comers  are  formed 
nDtchea  for  receiving  tha  ntba  of  the  hooka  which 
are  naed  tor  changing  the  plates. 

Tbe  camera  box  is  divided  h;  a  vertical  partition 
into  two  compartments.  In  the  front  compartment 
ia  located  the  leua  and  abulter,  white  tha  rear  com- 

Eartment  is  aubdivided  into  two  similar  chambers 
y  a  horizontal  partition,  which  extends  towards  tbe 
vnitical,  leaving  a  space  which  ia  aufficient  to  allow 


To  the  rear  end  of  the  camera  box — which  ia 
removable— ia  attached  a  pair  of  pillow  apringa, 
which  hold  the  plate  holders  in  the  two  chambers  in 
contact  with  the  VBTticnI  partition.  To  the  snd  of 
each  spring  is  attached  a  follower,  which  hears 
agtinst  tha  plate  holdeTB.  The  upper  follower  bss 
square  edges  all  round ;  tha  upper  edge  of  the 
lower  follower  is  bevelled  in  the  lame  manner  aa 
the  plate  holdera. 

The  Tcrtical  partition  haa  opposite  the  lens  a 
rectangular  opening,  throngb    which  tha   plate 


»  formed 


nide. 

vea,are 

id  ahiltlng-lod,  wUak 


■tides  in  the  j[roovei.  Ihe  upper  enda  of  iheas  nl 
are  redaced  m  thickneaa,  and  bent  rearward  iligU^ 
to  cause  the  niba  at  the  ends  of  tha  bar  to  anisr  Ih 
Botchee  in  the  upper  oomara  of  the  holder.  Alb 
the  fint  plate  ia  exposed,  the  ebittiug-rod  i)  piSs 
down,  thns  carrjmg  tbn  plate. holder  frcjstk 
upper  chamber  downward  into  the  lower  cbsnba 
in  front  of  the  follower,  which  is  forced  bac^ra 
by  the  engagement  of  thebovetled  lower  edeeojtl 
plate-holder  with  the  bevelled  upper  edgscJQ 


P^. 


followef.  After  the  aecoud  eipoaura  tba  pM 
holder  ia  drawn  down  in  irout  of  tha  fint  pW 
holder,  and  au  on. 

It  will  be  seen  ihat  the  magaxine  Inay  hi  aa 
tor  any  number  of  plates. 

Hie  Imaiatha  camera  iUottratedia  a  widtHl 
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■ic  of  abort  fociu.  It  ii  Hied  at  euch  a 
fiom  (he  pUta  ai  will  eoHtile  it  to  cut  a 
.rp  image  at  a  distance  of  Sft,  Va  foousiDg 
im  ia  provided,  u  it  is  fcnmtl  ttuit  Iwttec 
u  be  Moured  in  a  camera  ol  thia  kind  b; 
le  lenain  &  &xed  (Maition.  The  Isns  tube 
led  with  a  revolving  liiaphiagm  located 

ot  thia  kiod,  anitable  for  hind  cameraa, 
nrchwed  from  the  dealers  with  or  witboat 
'.  A  rra;  aimple  and  efficient  ihnttra  is 
L  Fig.  4.  It  is  inurted  in  alote  formed 
long  tube,  behind  and  very  near  the 
m.  Hie  narrow  end  of  the  pUte 
ng  -the  flied  portion  of  the  ahnttar  la  pro- 
th  san,  ee,  which  act  aa  guidee   for  the 

A  clip,  e,  plaoed  on  the  lower  end  of  the 
nuidaa  the  lower  end  ot  the  slide  B.  It  is 
lace  br  a  lip  on  the  lower  and  o(  the  plate 
plate  and  the  ilida  are  each  provided  with 
It  cqMDin^  s  little  larger  than  the  Ui^t 
ot  tlw  diaphngm. 

ptate  A  ia  pivoted  a  sprlng-prMBed  trigger, 
angagM  in  the  cotdui  in  dke  adga  ot  the 

One  end  ol  the  spring  F  ia  ineartad  In  the 
tho  other  and  beiog  attached  to  the  slide  B. 
IT  and  of  the  slide  B  ii  bant  ovet  and  per- 
ls raoaive  a  stoat  string,  whioh  extendi 
the  top  of  the  camera,  and  is  oaed  for 
le  shutter. 

ioner  surface  of  the  cvnsra  top  is  attached 
iog,  the  free  end  ol  which  projects  orer  the 
d  aim  of  the  trigger  d,  and  is  provided  with 
I  sxtandiog  through  the  oaman  top.  Bj 
this  bnttm  the  trigger  is  opaiBtad  and  the 
I  releMsd.  As  the  slide  Is  carried  down- 
the  spriae  the  hole*  in  the  slide  and  plate 
le  for  an  instant,  thnsmaking  thaexposare. 
;a  th«  diaphragm  it  is  neoaasarr  to  open  the 

the  oamara.    To  prevent  the  exposure  of 

a  swinging  door  (not  ahown}  ia  provided. 
Mos  the  opening  in  thavmtical  partition, 
ig  the  access  of  light  to  the  plate.  For  time 
■  the  shutter  is  set  open  bf  satohing  the 
L  the  middle  notch  and  using  the  cap.  The 
the  sbntter  ia  varied  br  uiing  sprinn  ot 
itrength.  a    i-     e 


TRIO   LOW-WATBK  ALAEK. 

device  for  an  deotrio  low-water  alum  in 
iction  with  steam-boilers  hu  been  patented 
ici  b/  Mr.  U.  S.  Mathews,  ot  Montreal, 
It  IS,  aawiU  be  Been  from  the  illostra- 
ipla  and  ineipiustvs,  and  can    be  eaailj 


BRITI::^H   ASSOCIATION. 

PRBSIDEHTS  ADDRESS. 

THE  uxtv-secoud  meot'iDg  of  the  Dritiah  Associa- 

maoced  on  Wediiesda;  >t  Edinburgh,  when  the 
following  addreu  wu  daliverod  by  Sir  Archibald 
Qeikie,  LL.D.,  D.Sc,  For.Sec.R.S.,  F.RS.S, 
F.GS.,  Director-General  of  the  llsological  Survey 
of  the  United  Kiugd.  m. 

LingeriuB  for  a  moment  over  local  sarociations, 
we  shall  9ad,  he  said,  a  peculiar  apptcpiiatenoss  in 
the  time  ol  this  renewed  visit  of  the  Assodatioa  to 
Edinburgh.  A  hundred  jears  ago  a  remai^able 
gnnp  ot  men  was  discussing  here  the  groat  problem 
of  the  history  of  the  earth.  James  Hutton,  after 
many  years  of  travel  and  reflectLon,  had  communi- 
cated to  the  Royal  Society  of  this  dty,  in  the  vsar 
17SS,  the  first  outline)  olhia  famous  "Theory  of  the 
Earth."  Among  those  with  whom  he  took  ooansel 
in  the  elaboration  of  his  doctriuea  were  Black,  the 
iUnatrtous  diaooverer  of  "fixed  ali''and  "latent 
heat "  ;  Clerk,  the  esgadnui  inventor  of  the  system 
of  breakiog  Ihe  euemy'e  line  in  naval  tactics  ;  Hall, 
whoso  fertile  logFinnity  devised  the  Gnt  ajstem  of 
aiperunents  In  illustration  of  the  struoturs  and 
oT^n  of  rooks;  and  Playtair,  through  whose 
sympathetic  enthusiaam  and  literary  ^■''"  ••  • 
— —   came   ultimately    *-    *■'    — 


his  efforts  to  piarca  the  ved  that  shrouded  the 
hlitoiy  of  this  globe,  he  paced  the  streets  amid 
which  we  are  now  gathered  together:  with  them 
he  sought  the  cratgs  and  ravines  around  us,  wherein 
N'ature  has  laid  opno  so  many  im^iresaivs  rsoords  of 
her  past ;  with  them  he  sidliea  forth  on  those 
memorable  expeditions  to  distaut  parts  of  Scotland, 
whence  be  returned  laden  with  treasures  from  a 
field  of  observation  which,  though  now  so  lamiliar, 
was  than  almost  untrodden.  Tbe  centenary  of 
Hutton's  "Theory  of  the  Buth  "  ii  an  event  in  the 
'      *     '  ■"'  lost  flttin(fly  oels- 


Hntton'a  Theoir  of  ths  Xarth. 

It  was  a  fundamental  doctrine  of  Huttou  and  his 
school  that  this  globe  has  not  alwsys  worn  ths 
aspect  which  it  bears  at  present ;  that,  on  the  oon- 
procts  may  everywhere  be  culled  that  the 


understood   and 


trarv, 

land  wl 


in  poaition.  A  easing  is  supported  by 
or  othai  means  in  the  water  in  the  boiler, 
smbly  upon  braeketa  attached  to  the  tubes 
and  wltlUa  tha  casing  is  a  ball  Scat,  whidi 
t  lalb  with  ths  water.  When  the  water 
ts  lowest  level  the  ball  raataapoa  a  spring 
L  oontact  point  at  ite  free  end,  as  shown 
red  on  an  iosnlated  plate  attached  to 

.    .. 1,  the  other 

0  the  c       ■■ 

Jiaged  b:   —  , — 

I  latter  la  pressed  on  by  tt 
la  wires  an  connected  wirn  a  Daii«ry  or 
Itabla  aonrce  ot  electric  sauply,  and  in 
litis  a  bell,  gong,  or  other  kind  ot  alarm,  of 
oved  oonetructlon,  the  alarm  beiog  sounded 
itabllshing  of  tha  electric  circuit,  which  is 
shed  when,  the  water-ievel  fsliing,  the  ball 
own  tha  free  end  of  the  spring. 


lin  the  colony  from 

obtained  within  the  eoloay.  This  method 
dure  will,  it  is  hopnd,  induce  soma  of  Ihe 
<r  Sooteh  iroomuuri  to  devslop  the  iron 
New  South  Wales  and  to  mAnufictnrs 


they  an  now  portions  of  the  dry  land,  they  wen 
originally  shwits  of  gravel,  saud,  and  mud,  whioh 
had  bean  wcro  from  the  face  ot  long -vanished  con- 
tinents, and  after  being  spread  out  over  the  floor  ot 
the  sea  were  consolidated  into  compact  stone,  and 
ware  finally  broken  np  and  raised  ouce  more  to 
form  part  of  the  dry  laud.  This  cycle  of  change 
involved  two  great  systems  of  natunil  processes. 
On  the  one  hand,  men  were  taught  that  by  the 
action  of  mnning  water  tbe  materials  ot  tha  solid 
iaud  an  in  a  state  ot  continual  decsy  and  transport 
to  the  ocean.  On  the  other  baud,  tbe  ocean-fioor  is 
liable  from  time  to  time  to  t>e  nphsaved  by  some 
stupendous  intemsi  force  akin  to  that  which  gives 

further  peroeivad  that  not  only  had  the  consolidated 
materials  been   dlBrapterl   and  elevated,  but  that 

among  them,  and  had  coaled  and  crystallised  in 
large  bodies  ot  granite  and  other  eruptive  rocks 
which  form  so  promioent  a  feature  on  the  earth's 
surface.  It  was  a  special  characteristic  ot  this 
philosophical  system  that  it  sought  in  the  changes 
now  in  progress  on  the  earth'a  surface  an  explana- 
tion of  thnSB  which  occurred  in  older  times.  Its 
founder  relusad  to  invent  caasas  or  modes  ot  opera- 
tioD,  for  those  with  which  he  was  familiar  seemed 
to  him  adequate  to  solve  ths  pnUems  with  which 
he  attempted  to  deal.  Nowhere  was  the  profound- 
ness of  his  insight  more  astonishing  than  in  the 
clear,  definite  way  in  which  hs  proclaimed  and  re- 
iterated his  doctrine,  that  every  part  ot  tha  surface 

is  oontinually  undergoing  decay,  and  is  thus  ^owly 
travelling  lo  the  sea.  He  saw  that  no  sooner  will 
tha  sea  ficior  be  elevated  into  new  land  than  it  most 
necessarily  beome  a  prey  to  this  universal  and  un- 
ceasing degradation.  Haperoaivedthat,  asthetrans- 
port  ot  diamtegrated  material  is  carried  on  chiefly  by 
mnning  water,  rivers  must  slowly  dig  oat  for 
themselves  tbe  channels  in  which  they  fliw,  and 
thus  that  a  system  of  valleys,  radiating  from  the 
water-parting  ot  a  country,  must  neces-sHly  re- 
sult from  the  desceut  ot  the  atraams  from  the 
mounl4iin  crests  to  the  sea.  He  discerned  that  this 
ctaieless  aud  widespread  decay  would  eventually 
lead  to  tbe  entire  demolition  of  the  dry  lat.d  ;  but  he 

prevented  by  tha  operation  ot  the  uudarground 
forces,  wberthy  new  continents  are  upheaved  from 
the  bed  of  the  ocean.  And  Ihua  in  his  system  adue 
proportion  is  maintained  between   land  and  Water 


and  tha  condition  ot  the  earth  as  a  habitable  globe 
is  preserved.  A  theory  ot  the  earth  so  dmple  in 
outline,  so  bold  in  conception,  so  full  of  suggastlou, 
and  resting  on  eohroada  biso  ot  observation  and 
reflection,  ought,  we  might  think,  to  have  oom- 
manded  at  onca  tbe  atleution  of  men  of  sdenoa, 
even  if  it  did  net  immediately  awaken  tha  interest 
ot  the  ontaide  world  ;  but.  as  Playtair  sorrowfully 
admitted,  it  attracted  notice  only  very  slowly,  and 
several  yean  elapsed  before  anyone  showed  himHlt 
publicly  coDcemed  about  it,  either  as  an  anemy  or  a 
friend.  Some  ot  its  earliest  crjtica  asaalled  It 
for  what  they  asserted  to  be  its  irreligious 
tendency— an  accusation  which  Hutton  repuiuated 
with  much  warmth.  The  sneer  levelled  by 
Cowper  a  few  yean  earlier  at  all  Inqniriea 
into  the  history  ot  the  universe  was  perfectly 
natural  and  intelligihls  from  that  poet's  point  ot 
view.  There  was  then  a  widespread  IwUef  that 
this  world  came  into  existence  some  6,0OD  yeara 
ago,  and  that  any  attempt  greatly  to  increaaa  that 
aotiqiutj'  was  meant  as  a  blow  to  the  authority  ot 
Holy  writ.  So  far,  however,  from  aiming  at  the 
overthrow  ot  orthodci  beliefs,  Hattou  e^dently 
regarded  bis  "Theory"  as  an  important  contribu- 
tion in  aid  of  natural  religion.  He  dwelt  with  nn- 
faignad  pleasnra  on  the  multitude  ot  prooh  whioh 
ha  was  able  to  accumulate  of  an  orderly  design  In 
the  operations  of  ^natun,  decay  and  renovatloa 
being  so  nicely  balanced  aa  to  maintain  the  haUt- 
able  eondition  ot  the  planet  But  as  he  rat  used  to 
admit  Hie  predomlnanoa  ot  violent  action  In  tar- 
restrial  dianges.  and  on  the  contrary  contended  (or 
the  efficacy  of  tha  quiet,  oontinuous  proeeases  which 
wa  can  even  now  see  at  work  around  us,  he  waa 
constrained  to  require  an  unlimited  duration  of  past 
time  for  the  production  of  those  nvolntlons  of 
which  be  perceived  such  clear  and  abundant  proofs 
in  the  cmst  of  the  earth.  The  general  public,  how- 
evar,  failed  to  comprehend  that  the  doctrine  ot  tha 
bigh  antiquity  ot  the  globe  was  not  inoonsistant 
with  tha  comparatively  recant  appearance  of  man — 
a  distinction  which  seems  no  obvious  now. 
Flarfoir'a  Bzpoeltlon  of  Hmtton'B  Theorr. 
Many  years  might  have  elapsed  befon  Hutton'a 
teaching  met  with  wide  acceptance,  had  its  recogni- 
tion dapauded  solely  ou  the  writings  of  tbe 
philoBopher  himself .  For,  despite  hisfirm  grasp  of 
general  prindplea,  and  his  mastery  of  tha  minutest 
details,  hs  had  acquired  a  literary  style  which,  it 
must  be  admitted,  was  bingularly  unattractive. 
Fortunately  for  his  tame,  as  well  as  tor  thecauss  ot 
science,  his  devoted  friend  and  disciple,  Playtair, 
at  onoe  set  himself  to  draw  up  an  eipodition  ot 
Hutton's  views.  After  five  ^aars  of  labour  on  this 
task  there  appeared  the  classic  "  IlluitrationB  of  the 
Huttonian  Tneory,"  a  work  which  for  Inminons 
treatment  and  graceful  diction  stands  atill  without  a 
rival  in  English  geological  literature.  Though  pro- 
fessing merely  to  set  lort.i  bis  friend's  doctrmes, 
Playtiir'o  treatise  waa  in  many  respects  an 
original  contribution  to  sdenoe  of  the  highest 
value.  It  placed  for  the  first  tima  in  tha 
dearest  light  the  whole  phQcsopby  of  Hutton  n- 
garding  the  history  of   the  earth,  r— '  ~* ■" '' 

led  101  it  a  wide  appreda* 

■sa  with  Hutton,  aiid  from 

^f,  Playtair  gained  such  a 

whole  aubjadt,  that,  disoard- 

~  ~  is  master's  teaching, 

of  the  genarai  scheme  ot  tfatore's  operations 
he  surfaoe  ot  tha  globe,  that  with  only  slight 
and  expansions  bis  treatise  may  serve  as 
a  textbook  to-day.  lu  some  respects,  indeed,  his 
volume  was  long  in  advance  ot  its  time.  Only,  for 
example,  within  the  present  generation  has  tha 
truth  ot  his  teatJiing  hi  ragard 
vallaja  bean  generally  admitted. 
oontnbntad  to  retard  Ihi 


wealth  of 
illustration  which  c 
tion.  From  long  C' 
profound  reflection 
com  prehension  of  tl 
ing  the  non-essential  parts  of 


ragard  to  the  origin  of 
-     '      Varion 


dootiines.    Especially  potent  was  the  iufluenoe  of 

01  Werner,  who,  though  he  perceived 

ooold  be  reoog- 


ine  rnarning  oi  Werner,  who,  though  he  pi 
that  a  definite  order  of  eeqosnce  ooold 

nisad  among  the  materials  of  the  earth'a  ._   .     

formed  singularly  narrow  couceptioua  of  the  gnat 
prooessQS  whereby  that  crust  ttas  been  built  up.  His 
enthusiasm,  however,  fired  his  disciples  with  the 
zeal  of  proselytes,  and  they  spread  themselves  over 
Europe  to  preach  everywhere  the  artifloial  system 
which  they  bad  learnt  in  Saxony.  By  a  curious 
fate  Edinburgh  became  one  of  the  great  head- 
quarters of  Wemerism.  The  friends  and  followsn 
of  Hutton  found  themselves  attacked  in  thstr  own 
dty  byiaalots  who,  proud  ofanporiormineralogiojl 
acqnirements,  turned  their  most  chenshed  ideas  up- 
side down  and  assailed  them  in  the  uncouth  Jugon 
of  Freiburg.  loasmuch  as  subterranean  heat  had 
been  invoked  by  Hulton  as  a  force  largely  instru- 
mental in  consolidating  and  upheaving  the  Bndeot 
tedlments  that  now  lorm  so  great  a  partol  tbe  dry 
land,  hisfollowers  were  nicknamed  Plutoniits.  On 
the  other  hand,  aa  the  a^jency  ol  water  wm  almost 
alone  admitted  by  Weruer,  who  believed  the  rocks 
ot  the  earth's  crust  (O  have  been  chi.fiy  chemical 
precititatas  from  a  primeval  universal  ocean,  thoss 
whim.li)p'«.-l  hi?  views  received  the  eo^ajJ.!.-^  *.»i"*^- 
tivo  namo  «f  ^"■A'aiiv**.   '^'o*.  ^w.*."**-  tA.-Oas»fc  ^«'i 
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i>fTitTi"""g  ntaooli  T««ad  floody  hare  lor  mbm 
yauf,  ind  thongb  mainlT  from  the  jonth,  nd,  aai 
tauasf  of  JameaoD,  mad  the  infloeDM  wbioh  hit 
podSon  u  profnaor  in  the  tainrntr  g^te  him, 
Om  Wenien*s  dootrliiM  oontmned  to  hold  their 
^Me,  ther  ware  erentakU;  abendoncil  e*en  b; 
Jftmaion  himnlt,  tai  the  debt  daa  to  the  mtnair 
of  Hntton  and  PUjbir  wu  tardily  acknowladgad. 


ling  worii 


Tba  Neptnnteta  and  the  Plntoniata. 
The  porniiti  and  the  qoarrala  ol  philotophan 


Dthe  Plutonlata  aiid  Neptuuiita  would 

be  tore  to  f  ortilih  abnndant  matter  tor  the  gratifioa- 
tion  o(  thii  propena^.  Amoog  the  niunet  of  the 
trltndi  and  loUower*  ol  Hatton  then  ii  oua  whiah 
on  thli  ooauion  deearree  to  be  held  in  acpedal 
honour, thatofSIrJameiHaU,otDan|{la«.  Hkring 
aooompanlad  HatUm  in  aoou  of  ias  eieunioiu,  and 
liaitim  illinnwrri  with  him  the  prohlemg  preeented 
bf  the  took*  of  Sootlaad,  Hall  wai  familiar  with 
tu  Tiewi  of  hii  maeter,  and  wai  able  to  mppl; 
him  with  fcaill  Qliutratioiu  of  them  from  diSsreat 
parii  ol  the  oonntry.  Gifted  with  remarkable 
oiCglnalltT  and  ingennitf ,  he  aoon  paicalved  that 
■ome  of  the  qnaitloui  InTolvad  in  the  theory  of  the 
eacth  ooold  probably  be  eolved  by  direct  phjnoal 
•n«rimant.    Hatton,  howerer,  mlatnuted  any  at- 


ig  world. 

Th«  Hodem  Salenoe  of  Oeolosy. 
That  a  hiuidred  yean  ago,  by  the  brilliant  theory 
tHutttm  audthemutfarfleiieraliaatioD  of  Smith, 
IB  itady  ot  the  earth  naeived  in  our  oonntiy  the 
npetiu  whloh  haa  giien  birth  to  the  modam  adence 


ODi  in  the  aolid  rocki  of  hflla  far  remorsd  from  the 
tahare  atiU  further  pramad  home  theae  "  obitinate 
oeitiODiDg*."  But  lot  many  long  oentoilet  the 
iTanea  ol  inquiry  into  aueh  mattm  waa  arraitad 
y  the  paramount  InflaeDoe  of  orthodox  theoloffy. 
t  waa  not  maraly  that  the  Church  oppoeed  iteell  to 
!•  dmple  and  obnoae  interpretatton  of  theae 
atiml  plianoDiena.  Bo  trnplldt  had  laith  beoome 
1  the  accepted  Tlewi  ot  the  earth'a  age  and  of  the 
Utotr  ot  creation,  that  even  layman  of  intelllganee 
' '        -mnidden  — '  ''  — 


Mce*  wUflh  ate  at  work  to-day  have  htm  b 
pention  fnn  a  nmoto  antiauitT.  Bythupk^ 
lalrtheoiT  oo  a  baaia  of  aotaal  obaanatia,  m 
rotidiag  In  the  atndy  of  axlatuiK  optnliaM  a 
uide  to  Om  iDtafpntation  of  tboee  in  £^™*i 


tempt  "tojn 
by  mtcdr  ■ 
bottom  ol  a 


1*  onufUe."    but  of  ' 


an  mamorabie In  thehiitoi 
DMUwdloal  <ndeaTovt  t    ' 


uonlatlOD  by  an 
Tha  NeptmiinB,  in 
triM  that  baMltai 


teethe 


of  Nature  'hloh  natnte  m  petMently  nuad  np,  ud  to 
Boonciteher  taachinpwlththoaeofthellMologlaiu. 
n  the  TBrioDi  theonea  thua  originatlniF  the  amount 
t  knowledge  ol  natural  law  nauaOy  itood  in 
iTerae  ratio  to  the  ahara  P^J^d  In  them  l^  an  nn- 
OQtrolled  imagination.  The  epeenlationa,  foi 
xample,  ot  Bamat,  Wbiaton,  Whitehont,  and 
.thaiB  in  thia  country  oannot  ba  read  now  without 
■mQe.  In  do  aeoaa  were  they  Bdentiflc 
aaeatehee ;  tbey  «aa  only  be  looked  npon 
1  azardlationa  of  learned  unoranoe.  Spitnging 
aainly  out  ot  a  laudable  dealra  to  promote  what 
rat  believed  to  be  the  eanae  ot  true  religion,  they 
lelped  to  ralard  inquiry,  and  excnuad  in  thai 
eepeot  a  baneful  InSnenoe  on  intellectnat  progreai. 
t  a  the  apeclal  gloty  ot  the  Edinborgh  achool  ol 
[eology  to  have  oast  aaide  all  thli  fandlnl  trifling, 
lutton  baldly  proclaimed  that  it  waa  no  part  ol 
lis  philoeophy  to  acoonnt  lor  the  beginnlDg  ol 
hin^.  Hu  oonoem  lay  only  with  the  evidence 
ornubed  by  the  earth  iteelf  oa  to  ita  origin.    Witb 

he  intuition  of  true  ganini  he  early  peroeiTed  thai 

eairalily  be  melted  withoat  lotiDg  ib  oaibomc  acid  ba  only  lolid  haaia  from  which  to  explore  what  hai 
VarlouB  tpedoo*  argumenta  had  been  addueei  akan  place  In  bygone  time  la  a  knowledge  of  whal 
Bgalnit  thla   propodnoD,    but  by  an  ingeuioualj     staking  plaoeto-day.    Hethna  founded  hiiayatem 


aiib  from  the  tpecnlatioiM  of  IbeologiBBi  nd 
Qamologiata,  and  eatnblilhad  a  plaoe  for  it  awag 
tie  recagniaed  inductin  aoienoea.  To  the  td% 
ifluanoe  of  thdr  philoaophieal  ^tfam  the  p»- 
igioui  itrlde*  mate  hj  modttn  Bpaofl  ■»  a 
kfEemeaauntobeattritxitad.  AndhmaOM 
wa  oity,  after  the  lapaa  of  ■  hnndMd  j—a,  mm 
ffer  to  tbeir  monoty  the  gnOaful  hDHp 
1  aU  who  haT*  proBted  by  thalr  IttaK 
lut  while  we  leoogniee  witb  ndmlraliMi  Iht 
ar-reaching  Cnflaeoae  ot  tha  docttiM  olnailMrit 
t  cauattion  in  the  loTaatigaUan  of  the  U*n 
f  tha  earth,  we  mnit  upott  nOadioa  aAnit  IM 
he  doctrine  haabarapMhadtoaDeztmaFdhai 
lot  ooDtamplalMl  I7 Ita oigiMd  toimdKB.  IbUi 
he ailiting oondlUoaa  of  naton  ae  a  phUmd 
.ctnal  knowledge  from  wbiob  to  atut  in  aa  nadq 
nto  tormn  Dcndltleai  waa  logleal  and  foim 
)bviouily,  howerer,  human  experiano^  in  ttt  l» 
enturlea  doling  which  attentiDai  bM  b««a  tamt 
0  sDob  aubjeot^  haa  been  too  brlal  to  wanantiq 
Iwmatio  aaomptlon  that  tha  ndona  natanllM- 
ie«ea  mutt  haTaben  CHiied  on  biOapadvtt 
heMmeaaarBT  and  at  the  mbm  nta  aa  tea 
lanlad  on  now.  TariatlODt  in  amany  ntftaM 
Manlegltimatalyoooaeded  aa  iKiKbIe,th^i« 
o  U  allowed  wltbont  rsaaoDftbU  proof  b  M 


Talne  of  geological 

1  appealto  actual  eapwbneai 

. . ft  and  limQac  rook*  bad  once  been 

moltan,  aMerteJ  that,  had  audi  beca  tlMir  origin, 
thaaa  mawna  would  now  ba  found  in  the  con- 
dition of  gUM  or  «I^.  Hall,  howBTer, 
tadumphantlT  vindloatad  hu  friand'a  view  b] 
nrorlng  tut  baaalt  oould  be  fuiad,  anc 
thaieafier  by  elow  oooling  oould  be  made  U 
renune  a  iwny  texture.  A^ain,  Hntton  hai 
•Martad  that  under  tha  xaat  premorea  which  moil 
b«  ^edlTe,  deep  within  the  earth'*  emit,  chamlca 
"     ■  Tinat  fia  powarfnUy -'-" "    --■"- 


nudei  audi  oondituni 


3nted  a 


[perimenti  Hall  mcoseded  I 

„ J  under  neat  prenore  into  i 

kind  of  marble,  and  even  f  ueed  it,  and  found  tha 
It  than  acted  Tisoromly  on  other  rocka.  Tbea 
admirable  i  nana  i  nfi  nn,  which  laid  the  touodationa  o 
•iperimeut^  Xaology,  oonetitnta  not  the  laaa 
memorable  ot  the  Hrriaei  rendered  by  the  Hut 
bmlan  Kbool  to  the  progreai  of  sdenoe. 

Bmlth'a  Zaw  of  Orff&mio  Saoeeaalon. 

daoi  a*  wa*  tha  iniight  and  lagacioiu  the  inter 

enoea  ol  theae  great  maatan  in  regard  to  tha  hlator 

ol  the  globe,  their  tidon  wa*  neoeeaarily  limited  t^ 
the  oomparatiTdy  narrow  range  ol  aaoertaloed  fac 
which  up  to  their  time  had  baui  eetabllihed.  The- 
taught  mem  to  recc^niee  that  the  preaent  world  i 
bldU  of  the  raio*  ot  an  eariiar  one,  ana  the; 
ezplaiued  with  admirable  perapicacity  the  operatloi 
of  the  proceaae*  whereby  the  degradntion  and  reno 
vation  ot  land  are  brought  about.  Bnt  they  neve 
dreamed  that  a  long  and  ardsrly  aeriea  of  auc 
Buoceadve  deetmctioni  and  renewali  had  tike: 
plaoe,  and  had  left  their  reoorda  in  the  onut  of  th 
earth.  Tbey  never  imngined  that  from  theae  record 
it  would  be  poaaiUe  to  eetablisb  a  detarminata  chn: 
iKdogy  that  could  be  read  eveiy  when,  and  applie 
to  tM  elucidation  ot  the  nmoteet  qoaiter  of  th 
globe.  Ii  WM  by  tha  memonble  obeerTationa  an 
geovallaationa   of   William   Smith  that  thi*  — 


reological  ohangea  a 
Mt  uniTBd  ttul  N'r 


nbilaaophar*  were  building  np  their  theory  ben 
SffliUi  wa*  quietly  aacertaioiog  by  extande 
joumej*  that  Uie  atratiQed  rocka  of  the  Waat  ( 
Ehudand  ooout  in  a  definite  sequenoa,  And  that  eac 
waD-marked  group  of  them  can  be  diacriminata 
tiom  the  othen,  and  identified  aurou  tha  oonntry  b 
me«n*  irf  it*  aoeloeed  organic  remaina.  It  is  neul 
a  hundred  yean  ainoa  he  made  known  bia  Tie*a,  i 
that  by  a  ourioui  ooinddence  we  may  Qtly  celabnl 


tathatc 


. of  Wllliaia  Smith  i 

Jamaa  Mutton.    No  aioRla  disoorai 
and  far-reacbio 


._iitbepi-„-_ ,- — 

ia *iiiiiiimIiiii  which  Smith  eitabliahad.    I 

Ocatft  aerved  merdy  to  determine  the  order  ot  tt 
fbatiOed  rocka  ot  ^glaud.  But  it  *oon  proved  I 
powe**  a  world-wide  vatae,  for  It  waa  loan 
b  fnmiih  the  key  to  the  atmotun  ol  U 
"  detwt  of  tha  earth.    Itibowedthi 


Ut  aetored  that  Natun  mnat  be  coniiatant 
iniform  In  her  working,  and  that  only  in  pro< 
lortion  aa  her  aperatlona  at  the  iiceaeDt  time  an 
vaUhed  and  undentood  will  the  ancient  biitory  oi 
bt  earth  beoome  intellifcible.  Ttmi,  in  hit  honda 
Jie  inveatigatiou  of  the  Preaent  became  the  key  U 
^  interpretatian  of  the  Paat.  The  eatabliabmen 
if  thia  great  truth  wu  the  flrat  iitep  towarda  thi 
nau^uratioD  ol  a  troe  adence  of  the  earth.  Tbi 
lootnne  of  the  uDiiiirmily  ot  o&oaation  In  Naton 
iMcama  the  fruitful  printaple  on  which  the  itructun 
it  modem  geology  cfiuld  be  built  up. 

XTnlfoTmltr  of  aanaatloa. 
Freeh  life  waa  now  breathed  Into  the  atndy  o 
the  earth.  A  new  spirit  seemed  to  animate  thi 
idvanoe  along  every  pathway  of  inquiry.  Fact 
that  had  long  been  familiar  came  to  poBseu  a  wide 
uid  deeper  meaoing  whan  their  ooonection  witi 
each  other  waa  recogniied  aa  parts  ot  one  grea 
barmoniouB  sjatem  ot  oontinuous  change.  In  d< 
department  of  Nature,  lor  example,  waa  thi 
broader  viaioQ  mora  rsmukably  diiptayed 
that  wherein  the  circulation  of  water  betwi 

and  sea  plaja  the  most  oonapicuous  part.     

the  eailiait  timea  men  had  w&tcbed  the  coming  o 
clouda,  the  full  of  rain,  the  flow  ol  riveia,  and  hai 
rccognissd  that  □□  thii  uicelv  ailjuated  mubluar 
the  beauty  and  fettilitj  ot  the  land  depend.  lio 
they  now  learnt  that  thia  beauty  and  feitilit 
involve  a  sontiniui  decay  of  the  terrestrial  lortace 
that  the  soil  ii  a  measure  of  thia  decay,  and  wouli 

tinually  removed  and  renewed ;  that  through  & 
oeaaelesa  transport  of  soil  by  rivera  to  the  sea  th 
face  of  the  land  ia  sloiriy  lowered  in  level  am 
carved  Into  monntain  and  valley,  and  that  th 
miteriaJi  thus  borne  outwarda  to  the  floor  of  th' 
ocean  an  not  loet  but  accumulate  there  to  ton 
rocka,  which  in  the  end  will  be  npralsed  into  nei 

proportions,  wen  thua  aiiown  to  be  tha  . 


ntched  and  Invsatigated.  Bat  it  waa  ••  ■ 
«ka  for  granted  that  no  other  kind  of  pneia* 
nflnence,  nor  any  variation  In  tha  rata  d  MtUf 
lave  thoM  ol  which  man  haa  had  aotnal  oogBtai^ 
las  played  a  peut  In  the  tarrestrl*)  taaeaj.  ttl 
iniformitMian  writara  I^d  thamaalvaa  opa  t*  ■ 
Aarge  ol  "■'"♦■■"'"g  a  kind  otpacpatoal  BSlta 
n  tha  maoUnatT  ot  Nature.  Tharr  eonld  Ub 
he  reootd*  ot  t^  earth'*  hlrtsry  no  avid«Msd 
k  beginning,  no  pcoapeot  of  nn  end.  1I4 
law  that  many  tnooaidvs  reaiovattoeu  and  daba- 
ions  bad  been  effected  on  the  earth'a  mubm,  m 
hat  thii  long  line  ot  vidtdtudea  formed  a  swM  ■ 
*hlch  the  earllatt  wen  lost  In  aotiqalty,  «hiU  i* 
atest  were  still  in  progrea*  toward*  an  appaMi4 
Ilimitabla  future.. 

ProKreaalon  in  Orvanio  Typea. 
The  dlaooveries  ol  William  Smith,  had  tbty  tM 
kdequataly  undentood,  would  have  bean  sMb 
iffer  a  eorreotive  to  this  rigidly  nnifonnltariiaM^ 
Mptioo,  for  they  revealed  that  tha  oust  tt  Mi 
arrth  contain*  tha  long  reooid  ot  an  uumidsWh 
jrder of  progrearion  to organio typ«a.  ThaypM 
that  plants  and  animal*  hava  vulad  widdy  ■*  d^ 
Msdve  periods  ol  the  earth's  hietofy,  tba|Hrf 
ooudition  ol  organio  life  betog  only  t&f  latest  [>■■ 
al  a  long  precedhig  aariea,  each  itap  ot  aUt 


aa  we  trace  it  backward  Into  the 


ig  a^pMtolUiM 
paaL    Andtb^ 


appwiad  upon  the  earth's  lurfaoe, 

BimpliSoation   ol   typea    in  the   oldt. 

pointed  irrealitfbly  to  some  begloning  from  vtia 
the  Ions  proeeasion  had  taken  ita  start.  If,  tba,  I 
could  thus  be  demonstrated  that  there  W  M 
upon  the  globe  an  orderly  marcih  ol  living  btf 
Inim  the  lowliest  gradea  in  early  timea  to  manlta; 


nlani 


aelf  to.dBy, .___    ._    .__    

of  her  domain,  extending  through  tb«  gnd* 
portion  of  the  reoards  of  tha  aalin 
hiitory.  Nature  had  not  beei 

followed  a  vast  and  noble  plan , 

it  might  have  been  expected  that  thoi«  wh*  fr 
covered  and  made  known  thia  plan  ironld  wtt  b 
ascertain  whether  some  aoalogous  pbydaal  p^ 
greiiion  bom  a  definite  ' — ' — '~~  —=-"-'  — ■'* 
diacemil 


ifinite  baginning  mi^ht  not  tl 
framework  of  the  ^ba  ibdt 
ra  ot  the  sdeaoa  laboured  at* 


which  the  siistenca  ot  the  earth  as  a  hubitable  giob 
had  been  establlihad.  It  wa*  Impouihie  to  couceiv 
that  the  aoonomf  of  the  planet  oould  be  maintaina 
on  any  other  btui*.  Without  the  drculation  c 
water  the  life  of  plants  and  ■"■"■^Iv  would  be  im 

,. posnhle,  and  with  that  droulation  the  decay  of  th 

of  a  long  histoi      snrfaoe  ot  the  land  and  the  renovation  of  it*  die 

_■___.    ,^  ...       iutagrated  matariala  an  necessarily  involved.    A 

it  ia  now,  so  must  it  have  baati  In  peat  time.  Hutto 

and  Pigtail  pointad  to  Uw  itralilM  lodn  ol  tli 


found  tha oldeet  recorda  of  the  earth'*  hiatHf* ; 
broken  up  and  effaced  aa  to  be  do  kmgar  lejth  ; 
And  in  the  seoond  plaoe,  they  lived  under  tb***' 
ol  that  *trong  reaiction  agunst  speoulatian  ««■ : 
loUowed  tha  tatter  eontrovmy  batwaasi  th*  B^ 
tuniit*  and  Flutonist*  In  the  earlier  decade*  ol  W 
century.  They  couddered  themaalve*  boinl  k 
search  toi  facta,  not  to  bnild  op  theoriea :  and  d 
in  the  Croat  ot  the  earth  they  could  Snd  no  Ml 
which  threw  any  light  upon  the  primevd  c^ 
atitntian  and  subeeqnent  development  of  our  pbaA 


pntations  that  might  be  offsed  £rom  olfca  1^ 


intton  had  done,  that  in  the  lU* 
the    earth    Itoelf     no    train    d* 
be      tonnd     of     the     brginning     ot     things,    ■■ 
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Md  with  interatt  to  tho  speoalatioas  of  Kant,  i 
MM,  and  Honohel,  on  the  probable  eTolution  of 
?».  saofl,  and  planets ;  bat  it  waa  with  the 
lid  interest  attaching  to  ideas  that  lay  oatride 
Mir  own  domain  of  reiearoh.  Thej  reoogniaed 
raetioal  oonoectaon  between  suoh  specnlations 
bha  data  forniahed  by  the  earth  itadf  aa  to  ita 
hiatory  and  progreaa. 

The  Beginaing  of  Things. 

la  onriooa  lethargy  with  reapeot  to  theory  on 
Mrt  of  men  who  were  popularly  regarded  aa 
If  the  moat  apeonlative  xollowera  of  adenoe 
a  probably  not  hare  been  apeedily  dispelled 
oj  diacovery  made  within  their  own  field  of 
rration.  B^en  now,  after  many  yeara  of  the 
.  diligent  reaearoh,  the  firat  ohaptera  of  our 
at*a  hiatoiy  remain  undiaooyered  or  ondedpher- 
On  the  great  terreatrial  palimpaeat  the 
iaat  inaoriptiona  aeem  to  have  been  hopeleaaly 
ed  by  thoae  of  later  ages.  Bat  the  queation  of 
primefal  condition  and  anbaeqaent  history  of 
planet  might  be  oonaideied  from  the  dde  of 
oomy  and  phydca.  And  it  waa  by  inyeatiga- 
I  of  thia  nature  that  the  geological  torpor  waa 
toaUy  diadpated.  To  our  ilUiatrioua  former 
idaot,  Lord  Eddn,  who  ooonpied  this  chair 
1  the  Aaaooiadon  Iaat  met  in  JBdinburgh,  ia 
Jy  doe  the  rouaing  of  attention  to  thia  aub- 
By  the  moat  oonvindng  argumanta  he 
rad  how  impoadble  it  waa  to  bdiere  in  the 
BOM  doctrine  of  uniformitarianiam.  And  though, 
C  to  uncertainty  in  regard  to  aome  of  the  data, 

umiti  of  time  were  poatulated  by  him,  he 
bad  that  within  thaae  limita  the  whole  evolution 
to  earth  and  ita  inhabitanta  muathave  been 
iriaed.    While,  therefore,  liiie  geological  doo- 

that  the  preaent  order  of  Nature  muat  be  our 
a  to  the  interpretation  of  the  paat  remained  aa 
and  fruitful  aa  ever,  it  had  now  to  be  widened 
lie  leoeption  of  evidence  f  umidied  by  a  atudy 
•  earth  aa  a  planetary  body.  The  aeoular  loaa 
mIL  which  demonatrably  takaa  place  both  from 
«ith  and  the  aun.  made  it  quite  certain  that 
MPeeent  could  not  have  been  the  originid  con- 
Q  of  the  ayatem.  Thia  diminution  of  tempera- 
with  all  ita  consequencea  ia  not  a  mere  matter 
MonUtion,  but  a  phydcal  fact  of  the  preaent 

aa  mudi  aa  any  of  the  familiar  phydcal 
oiea  that  affect  the  aurface  of  the  globe.  It 
be  with  unmiatakable  direotneaa  to  that  begin- 
of  thinga  of  which  Button  and  hia  followers 
1  find  no  aign. 

Terreatrial  Oataatrophea. 

lottiar  modification  or  enlargement  of  the  uni- 
itarian  doctrine  waa  brought  about  by  con- 
id  inveatigation  of  the  terreatrial  cruat  and 
sqnent  increaae  of  knowledge  reapecting  the 
cy  of  the  earth.  Though  Button  and  Play 
believed  in  periodical  cataatrophee,  and,  indeed, 
iied  thaae  to  recur  in  order  to  renew  and  pre- 
I  the  habitable  condition  of  our  planet,  tneir 
;raduaUy  came  to  view  with  repuffnanoe 
to  abnormal,  and  especially  to  'dolent, 
ma  of  terreatrial  vigour,  and  even  per- 
ed  themaelvea  that  auch  alow  and  comparatively 
le  aetion  aa  had  been  witneaaed  by  man  could 
a  be  reoogniaed  in  the  evidence  from  which 
9gioal  hiatory  muat  be  compiled.  Well  do  I 
■nber  in  my  own  boyhood  what  a  cardinal 
le  of  ftdth  thia  prepoaaeadon  had  become.  We 
I  taught  by  our  ^reat  and  honoured  master, 
],  to  oelieve  imphdtly  in  gentle  and  uniform 
attona,  extended  over  mdefinite  periods  of  time, 
^  poadUy  aome,  with  the  zeal  of  partiaana, 
Jed  thia  belief  to  an  extreme  which  Lyell  him- 
ild  not  approve.  The  moat  atupendoua  marks 
matrial  oiaturbance,  auch  aa  the  atruotureof 
t  mountain  chaina,  were  deemed  to  be  more 
faofeorily  accounted  for  by  dow  movementa  pro- 
ad  through  indefinite  agee  than  by  any  andden 
video,  what  the  more  extreme  membera  of 
miformitarian  achool  failed  to  percdve  waa  the 
nee  of  all  evidence  that  terreamal  cataatrophes 
on  a  odoaaal  acale  might  not  be  a  part  of  the 
int  economv  of  thia  globe.  Such  occurrenoea 
it  never  aenoudy  affect  the  whole  earth  at  one 
,  and  might  return  at  suoh  wide  intervals  that 
xample  of  tham  has  yet  been  ohronided  by 
But  that  they  have  occurred  again  and 
i.aad  even  within  comparatively  recent  geo- 
ail  timea,  hardly  admita  of  aerioua  doubt.  Bow 
jt  different  epocfaa  and  in  varioua  degrees  they 
hnve  induaed  the  operation  of  cosmioal  in- 
Mea  lyiog  wholly  outside  the  planet,  and  how 
hmr  liave  reeulted  from  movementa  within  Uie 
'  of  the  planet  itaelf ,  muat  remain  for  further 
irr.  Yel  the  admiarion  that  they  have  played 
n  in  geological  hiatory  may  be  fredy  made 
ont  impairing  the  real  value  of  the  Bnttonian 
doe,  that  in  the  interpretation  of  thia  history 
naia  guide  muat  hem  knowledge  of  the  eziattng 
■Ma  of  thiiadiiil  change. 


Oemoit 


The  loe 

leeant  and  beat  known  of  theae  great 
,   the  Ice  Age  atanda    out  con- 


apicuooaly  before  ua.  If  anyone  aixty  yeara  ago 
had  ventured  to  affirm  that  at  no  very  distant  date 
the  anowa  and  gladera  of  the  Arctic  regiona 
atretched  aouthwarda  into  France,  he  would  nave 
been  treated  aa  a  mere  viaionary  theoriat.  Many 
of  the  facta  to  which  he  would  nave  appealed  in 
aupport  of  hia  atatement  were  already  weu  known, 
but  they  had  recdved  varioua  other  interpretationa. 
By  aome  obaervera,  notably  by  Button*a  friend. 
Sir  Jamea  Bdl,  they  were  beueved  to  be  due  to 
violent  debadea  of  wator  that  awept  over  the  face 
of  the  land.  Bv  othera  thav  were  attributed  to  the 
atrong  tidea  and  currenta  of  the  aea  when  the  land 
atood  at  a  lower  levd.  The  uniformitarian  achool 
of  Lyell  had  no  difficulty  in  devatiog  or  depreaaing 
land  to  any  required  extent.  Indeed,  when  we  con- 
dder  how  averae  theae  philoaophera  were  to  admit 
any  kind  or  degree  of  natural  operation  other  than 
thoae  of  which  there  waa  aome  numan  experience, 
we  may  well  wonder  at  the  boldneae  with  which,  on 
aometimea  the  dendereat  evidence,  they  made  land 
and  aea  change  plaoea.  on  the  one  hand  aubmerging 
mountain  rangea,  ana  on  the  other  pladng  great 
barriera  of  land  where  a  deep  ocean  rolls.  They 
took  auch  libertiea  with  geography  becauae  only 
well-eatabliahed  prooeaaea  of  change  were  invoked 
in  the  operationa.  Knowing  that  during  the  paaa- 
age  of  an  earthquake  a  territory  bordenng  the  aea 
may  be  upraisedf  or  aunk  a  few  feet,  they  drew  the 
aweeping  inference  that  any  amount  of  upheaval  or 
depreaaion  of  any  part  of  uie  earth*a  aurface  might 
be  claimed  in  explanation  of  geological  problema. 
The  progreaa  of  inquiry,  while  it  haa  aomewhat 
curtailed  thia  geographical  licence,  haa  now  made 
known  in  great  detail  the  atrange  atory  of  the  Ice 
Age.  There  cannot  be  any  doubt  that,  after  man 
hiul  become  a  dem'zen  of  the  earth,  a  neat 
phydcal  change  came  over  the  northern  hemiaphere. 
The  dimate,  which  had  previoud^  been  ao  mild 
that  evergreen  treea  fiouriahed  withm  ten  or  twdve 
degreea  of  the  North  Pole,  now  became  ao  aevere 
that  vaat  aheeta  of  anow  and  ice  covered  the  north 
of  Europe  and  crept  aouthward  beyond  the  aouth 
coaat  of  Irdand,  almoat  aa  f ar  aa  the  aouthem 
ahorea  of  England,  and  acroaa  the  Baltic  into 
France  andGrermany.  This  Arctic  transformation 
was  not  an  episode  that  laated  merdy  a  few  aeaaona 
and  left  the  land  to  reaume  thereafter  ita  ancient 
aapect.  With  varioua  aucceadve  fiuctuationa  it 
muat  have  endured  for  many  thousands  of  years. 
When  it  began  to  disappear  it  probably  faded  away 
as  slowly  and  imperceptibly  aa  it  had  advanced,  and 
when  it  finally  vanidied  it  left  Europe  and  North 
America  profoundly  dianged  in  the  character  alike 
of  their  scenery  and  of  thdr  inhabitants.  The 
rugged  rocky  contours  of  earlier  times  were  ground 
smooth  and  poliahed  by  the  march  of  the  ice  acroaa 
them,  while  the  lower  grounda  were  buried  under 
wide  and  thick  dieeta  of  day,  gravd,  and  aand. 
left  behind  by  the  mdting  ice.  The  varied  ana 
abundant  fiora  which  had  apread  ao  far  within  the 
Arctic  Cirde  waa  driven  away  into  more  aouthem 
and  leaa  ungenial  dimea.  But  moat  memorable  of 
all  waa  the  extii^tion  of  the  prominent  larg^ 
animala  which,  before  the  advent  of  the  ice,  had 
roamed  over  Europe.  The  Uona,  hysenaa,  wild  horaea, 
hippopotami,  and  other  creaturea  dttier  became 
entirely  extinct  or  were  driven  into  the  Mediter- 
ranean baain  and  into  Africa.  In  thdr  place  came 
northern  forma— the  reindeer,  glutton,  musk  ox, 
woolly  rhinoceros,  and  mammoth.  Such  a  mar- 
vellous transformation  in  climate^  in  scenery,  in 
vegetation  and  in  inhabitants,  within  what  was 
after  all  but  a  brief  portion  .^f  geological  time, 
though  it  may  have  involved  no  sudden  or  violent 
convulsion,  is  surely  entitled  to  rank  as  a  catastrophe 
in  the  history  of  the  globe.  It  was  probably  brought 
about  mainly,  if  not  entirely,  by  the  operation  of 
forces  external  to  the  earth.  No  dmilar  calamity 
having  befallen  the  oontinente  within  the  time 
during  which  man  has  been  recording  his  experience, 
the  Ice  Age  might  be  dted  as  a  contradiction  to  the 
doctrine  of  uniformity.  And  vet  it  manifestly 
arrived  as  part  of  the  esteblished  order  of  Nature. 
Whether  or  not  we  grant  that  other  ice  ages  pre- 
ceded the  last  great  one^  we  must  admit  that  the 
conditions  under  which  it  arose,  ao  far  aa  we  know 
them,  might  concdvably  have  occurred  before,  and 
may  occur  again.  The  varioua  agendea  called  into 
play  by  the  extendve  refrigeration  of  the  northern 
hemiaphere  were  not  different  from  thoae  with 
which  we  are  familiar.  Snow  fell  and  glaciera 
crept  aa  they  do  to-day.  Ice  acored  and 
poliahed  rocka  exactly  aa  it  atOl  doea  among 
the  Alpa  and  in  Norway.  There  waa  nothing 
abnormal  in  the  phenomena  a«ve  the  scale 
on  which  they  were  manifested.  And  thus,  taking 
a  broad  view  of  the  whole  subject,  we  recognise 
the  catastrophe,  while  at  the  same  time  we  see  in 
ite  progress  the  operation  of  thoae  aame  natural 
prooeaaea  which  we  know  to  be  integral  parte  of  the 
machinery  whereby  the  surface  of  the  eiurth  is  ^con- 
tinually transformed. 

The  Age  of  the  Barth. 

Among  the  debte  which  sdence  owes  to  the  Bnt- 
tonian achool,  not  the  leaat  memorable  ia  the  pro- 
mulgation of  the  first  well-founded  conceptions  of 
the  high  antiquity  of  the  globe.    Some  aixtnousand 


years  had  previoudy  been  bdieved  to  comprise  the 
whole  life  of  the  planet,  and  indeed  of  the  entire 
univerae.  When  the  curtain  waa  then  firat  raiaed 
that  had  vefled  the  hirtory  of  the  earth,  and  men, 
looking  beyond  the  brief  apan  within  which  they 
had  auppoaed  that  hiatory  to  have  been  tranaacted, 
beheld  the  recorda  of  a  long  viato  of  agea  stretchinff 
far  away  into  a  dim  illimuable  paat,  the  proapen 
vividly  impreaaed  thdr  imaginwion.  Asmmomy 
had  made  known  the  immeaaurable  fielda  of  apace : 
the  new  adence  of  geology  aeemed  now  to  reveal 
boundleaa  diatencea  of  time.  The  more  tiie 
terreatrial  chronidea  were  atudied  the  farther 
could  the  eye  range  into  an  antiquity  ao 
vaat  aa  to  defy  all  attempte  to  meaaure  or 
define  it.  The  progreaa  of  reaearch  continually  for- 
niahed additional  evidence  of  the  enormoua  duration 
of  the  agea  that  preceded  the  coming  of  man,  whfle. 
aa  knowledffe  increaaed,  periodathu  were  thought 
to  have  followed  each  other  conaeculivdy  were 
found  to  have  been  aeparated  by  prolonged  interval! 
of  time.  Thua  the  idea  aroae  and  gained  univeraal 
acceptance  that,  juat  aa  no  boundary  could  be  aet  to 
the  aatronomer  in  hia  free  range  through  apace,  ao 
the  whole  of  bygone  etemirr  lay  open  to  the 
requiremente  of  the  geologist,  rlaylair,  ze-edioinff 
and  expanding  Button*s  lanffuage,  had  dedarea 
that  neither  amon^  the  recor£  of  the  earth  nor  in 
the  planetary  motions  can  any  trace  be  dia<YiTered 
of  the  beginning  or  of  the  end  of  the  preaent  order 
of  thinga ;  that  no  aymptom  of  infancy  or  of  old  age 
haa  beoi  allowed  to  appear  on  the  face  of  Natura, 
nor  any  dgn  by  whicn  dther  the  paat  or  ttie  futue 
duration  of  the  univerae  can  be  eatimated;  and 
that  although  the  Creator  may  put  an  end,  aa  Be 
no  doubt  gave  a  beginning,  to  the  preaent  ayatem, 
auch  a  cataatrophe  will  not  be  brought  about  by 
any  of  the  lawa  now  exiating,  and  ia  not  hidieated 
by  anything  which  we  percdve.  Thia  dootrine  waa 
naturally  eapouaed  with  warmth  by  the  extreme 
uniformitarian  achool,  which  required  an  unlimited 
duration  of  time  for  the  accomplishment  of  auch 
dow  and  quiet  cydea  of  diange  aa  they  conceived 
to  be  alone  recogniaable  in  the  recorda  of  the  earth'a 
paat  hiatory. 

Kelvin  and  Tait. 

It  waa  Lord  Kdvin  who,  in  the  writinga  to  whidi 
I  have  already  referred,  first  called  attention  to  the 
fundamentally  erroneoua  nature  of  theae  concep- 
tiona.  Be  pointed  out  that  from  the  high  internal 
temperature  of  our  globe,  iacreaaing  inwarda  aa  it 
doea,  and  from  the  rate  of  loaa  of  ite  heat,  a  limit 
may  be  fixed  to  the  planet*a  antiquity.  Be  showed 
that,  ao  far  from  there  being  no  dgn  of  a  beginning, 
and  no  prospect  of  an  end  to  the  preaent  economy, 
every  lineament  of  the  aolar  ayatem  beara  witneaato 
a  gradual  diadpation  of  energy  from  aome  definite 
atarting-point.  No  very  preaae  date  were  then,  or 
indeed  are  now,  available  for  computing  the 
interval  which  haa  elapsed  dnce  that  remote  com- 
mencement, but  he  estimated  that  ttie  surface  of 
the  globe  could  not  have  consolidated  leaa  than  20 
miluona  of  years  ago,  for  the  rate  of  increase  of 
temperature  inwards  would  in  that  case  have  been 
hiffher  than  it  actually  is;  nor  more  than  400 
millions  of  years  ago,  for  then  there  would  have 
been  no  sendble  increase  at  all.  Be  was  indined, 
when  first  dealing  with  the  subject,  to  believe  that, 
from  a  review  of  all  the  evidence  then  avail- 
able, some  such  period  as  100  millions  of 
years  would  embrace  the  whole  geological 
mstory  of  the  globe.  It  ia  not  a  pleaaant 
experience  to  discover  that  a  fortune  which  one 
has  unconcernedly  believed  to  be  ample  has  some- 
how taken  to  itself  wings  and  disapp£ared.  When 
the  geologirt  was  suddenly  awakened  by  the  ener- 
getic warning  of  the  pnydoist,  who  assured  Um 
that  he  had  enormoudy  overdrawn  his  account  with 
past  time,  it  was  but  natural  under  the  circum- 
stances that  he  should  think  the  accountnnt  to  be 
mistaken,  who  thus  returned  to  him  didionoured 
the  large  drafto  he  had  made  on  eternity.  Be  saw 
how  wide  were  the  limite  of  time  dedudble  from 
phydcal  condderations,  how  vaffue  the  date  from 
wmch  they  had  been  calculated.  And  though  he 
could  not  help  admitting  that  a  limit  must  be  fixed 
beyond  which  his  chronology  could  not  be  ex- 
tended, he  consoled  himself  with  the  reflection  that 
after  all  a  hundred  millions  of  vears  was  a  tolerably 
ample  period  of  time,  and  might  possibly  have  been 
quite  Buffident  for  the  transaction  of  adl  the  pro- 
longed sequence  of  evente  recorded  in  the  crust  of 
the  earth.  Be  waa  therefore  disposed  to  acquiesce 
in  the  limitetion  thus  imposed  upon  seological  his- 
tory. But  phydcal  inquiry  continued  to  be  pushed 
forward  with  regard  to  the  early  history  and  the 
antiquity  of  the  earth.  Further  condderation  of  the 
infiuenceof  tidal  friction  in  retarding  the  earth's  rota- 
tion, and  of  the  sun's  rate  of  cooling,  led  to  sweeping 
reductions  of  the  time  allowable  for  the  evolutkm  m 
the  planet.  The  geologist  found  himself  in  the 
ph'^ht  of  Lear  when  his  bodyguard  of  one  hundred 
knighte  waa  cut  down.  *'  What  need  you  five-and- 
twenty,  ten.  or  five  P ''  demanda  the  inexorable 
phyddat,  aa  ne  remoradeady  atrikea  alice  after  alioe 
from  hia  allowance  of  geological  time.  Lord  Kdvin 
it  wilUng,  I  believe,  to  grant  ua  aome  twenty  mil- 
liona  of  years,  bat  Prof  .Tait  m^ydAVAs^^^*^  ^»i&mbI^ 
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with  less  than  ten  milliuiiu.  In  scientific  as  in 
othei  mundane  queetions  there  may  often  be  two 
aides,  and  the  truth  may  ultimately  be  found  not 
to  lie  wholly  with  either.  I  frankly  confess  that 
the  demands  of  the  early  geologists  for  an  un- 
limited series  of  ages  were  extravagant,  and  even, 
for  their  own  purposes,  Uinnecessary,  and  that  the 
physicist  diu  goua  service  in  reducing  them.  It 
may  also  be  freely  admitted  that  the  latest  conclu- 
sions from  physical  considerations  of  the  extent  of 
geological  time  require  that  the  interpretation 
given  to  the  record  uf  the  rocks  should  be  rigor- 
ously revised,  with  the  view  of  ascertaining  how  far 
that  interpretation  may  be  capable  of  m(Mification 
or  amendment.  But  we  must  also  remember  that 
the  geological  record  constitutes  a  voluminous  body 
of  evidence  regarding  the  world's  history  which 
cannot  be  ignored,  and  must  be  explained  in  accord- 
ance with  ascertained  natural  laws.  If  the  conclusions 
derived  from  the  most  careful  story  of  this  record 
cannot  be  reconciled  with  those  drawn  from  physical 
ooniiderations,  it  is  surely  not  too  much  to  ask  that 
the  latter  should  be  also  revised.  It  has  been  well 
said  that  the  mathematical  mill  is  an  admirable 
piece  of  machinery,  but  that  the  value'  of  what  it 
yields  depends  upon  the  quality  of  what  is  put  into 
it.  That  there  must  be  some  fiaw  in  the  physical 
argument  I  can,  for  my  own  part,  hardly  doubt, 
though  I  do  not  pretend  to  be  able  to  say  where  it 
is  to  be  foimd.  Some  assumption,  it  seems  to  me, 
has  been  made,  or  some  consideration  has  been  left 
out  of  sight,  which  will  eventually  be  seen  to  vitiate 
the  oondusions,  and  whidi,  wheu  duly  taken  into 
account,  will  allow  time  enough  for  any  reasonable 
interpretation  of  the  geological  roc.rd. 

The  Universal  Degradation  of  the  Land. 

In  problems  of  this  nature,  where  geological  data 
capable  of  numerical  statement  are  so  needful,  it  is 
hiurdly  possible  to  obtain  trustworthy  coifrputations 
of  time.    We  can  only  measure  the  rate  of  changes 
in  progress  now,  an<r  infer  from  these  changes  the 
lAD^th   of  time   required   for   the    completion  of 
zesalta  ach'eved  by  tne  same  processes  in  the  past. 
There  is  fortunately  one  great  cycle  of  movement 
which  admits  of  careful  investigation,  and  which 
has    been   made    to   furnish   valuable    materials 
for  estimates  of  this  kind.    The  universal  degra- 
dation  of   the    land,    so  notable  a  characteristic 
of   the   earth's  surface,    has    been    regarded   as 
an  extremely  slow   process.    Though  it  goes  on 
without    ceasing,     yet     from    century    to    cen- 
tury it  sAems  to  leave  hardly  any  perceptible  trace 
on  the  landscapes  uf  a  cjuutry.    Mountains  and 
plains,  hills  and  valleys,  appear  to  wear  the  same 
familiar  aspect   whicli   is  indicated   in  the  oldest 
pages  of  history.    This  obviuus  slowness  in  one  of 
the    most   important    departments   of    geologiced 
activity  doubtless  contributed  in  large  measure  to 
form  and  foster  a  vauue  belief  in  the  vastuess  of 
the  antiquity  required    for    the   evolution  of  the 
earth.    But,  as  geok^gists  eventually  came  to  per- 
ceive, the  rate  of  degradation  of  the  land  is  capable 
of  actual  measurement.    The  amount  of  material 
worn  aw3y    from  the   surface   of   any  drainage- 
basin  and  carried,  in  the  form  of  mud,  sand,  or 
Savel,  by  the  main  river  into  the  sea,  represents 
e  extent  to  which  that  surface  has  been  lowered 
b^  waste  in  any  given  period  of  time.    But  denuda- 
tion   and  deposition  must  be  ei}uivalent  to  each 
other.    Xi  much  material  must  be  laid  down  in 
sedimentary  accumulations  as  has  been  mechanically 
removed,  so  that  in  measuring  the  annual  bulk  of 
sediment  bonie  into  the  sea  Ly  a  river,  we  obtain  a 
clue  not  only  to  the  rate  of  deuuuiition  of  the  laud, 
but  also  to  the  rate  at  which  the  deposition  of  new 
sedimentary  formations  takes  place.    As  might  be 
expected,  the  activities  involved  m  the  lowering  of 
the    surface   of   the    land    are   not    everywhere 
equally    energetic.      They    are     naturally    more 
vigorous  where  the  rainfall  is  heavy,  where  the  daily 
range  of  temperature  is  lai^e,  and  where  frosts  are 
severe.     Hence  they  are   obviously   much    more 
e£fective  in  mountainous  regions  than  on  plains ;  and 
theiz  results  must  constantly  vary,  not  only  in  dif- 
ferent basins  of  draiuage,  but  even,  and  sometimes 
widely,  within  the  same  basiu.    Actual  measure- 
ment of  the  proportion  of  sediment  in  river  water 
shows  that  while  in  some  cases  the  lowering  of  the 
surface  of  the  land  may  be  as  much  as  7.^,„ft.  in  a 
year,  in  others  it  falls  as  low  as  ;,-„V,,)ft.    In  other 
wordfi,  the  rate  of  deposition  of  new  sedimentary 
formations,  over  an  area  of  sea-floor  equivalent  to 
that  which  has  yielded  the  sediment,  muy  vary 
from  1ft.  iu  730  years  to  1ft.  in  6,800  years.    If 
now  we  take  these  results  aud    apply   them   as 
measured  of  the  leugth  of  time  required  for  the 
deposition  of  the  various  sedimentary  masses  that 
form  the  outer  part  of  the  earth's  crust,  we  obtain 
some    iudicitiou    of    the    duration    of    geological 
history.    Ou  a  reas-uablo  comp  itation  these  strati- 
fied mviaes,  whore  most  fully   developed,   attain  a 
united  thf.::kuess  of  uot  Iei<6  than  10,OUOft.    If  they 
were  all  liid  down  at  the  most  rapid  recorded  rate 
of  deuudation,  they  would  require    a  period    of 
73  millions  of  years  for  their  oomiiletion.    If  they 
were  l-iid  down  at  'he  slowof^t  rate  they  would 
demaud  a  perio  J    ^f   uot  less  thau  OSO  millions. 
But  it  may  ba  argued  that  ail  kinds  of  terrestrial 


energy  are  growing  feeble,  that  the  most  active 
denudation  now  in  progress  is  much  less  vigorous 
than  that  of  bygone  ages,  and  hence  that  the  strati- 
fied part  of  the  earth^s  crust  may  have  been  put 
together  in  a  much  briefer  space  of  time  than 
modem  events  might  lead  us  to  suppose.  Such 
arguments  are  easily  adduced  and  look  sufficiently 
specious,  but  no  confirmation  of  them  can  be 
gathered  from  the  rocks.  On  the  contrary,  no  one 
can  thoughfuUy  study  the  various  systems  of 
stratified  formations  without  being  impressed  by 
the  fulness  of  their  evidence  that,  on  the  whole, 
the  accumulation  of  sediment  has  been  extremely 
slow.  Again  and  again  we  encounter  groups  of 
strata  composed  of  uiin  paper-like  lamin^u  of  the 
finest  silt,  which  evidently  Fettled  down  quietly  and 
at  intervals  on  the  sea  bottom.  Wp  findsuocessive 
layers  covered  with  ripple-marks  and  sun-cracks, 
and  we  recognise  in  them  memorials  of  ancient 
shores  where  sand  and  mud  tranquiQy  gathered  as 
they  do  in  sheltered  estuaries  at  the  present  day. 
We  can  see  no  proof  whatever,  nor  even  any 
evidence  which  suggests,  that,  on  the  whole,  the 
rate  of  waste  and  sedimentation  was  more  rapid 
during  Mesozoic  and  Palieozoio  time  than  it  is  to- 
day. Had  there  been  any  marked  difference  in 
this  rate  from  ancient  to  modem  times,  it  would 
be  incredible  that  no  clear  proof  of  it  should 
have  been  recorded  in  the  crust  of  the  earth. 
But  in  actual  fact  the  testimony  in  favour  of  the 
slow  accumulation  and  high  antiquity  of  the 
Ideological  record  is  much  stronger  than  might  be 
mferred  from  the  mere  thickness  of  the  stratified 
formations.  Tuese  sedimentary  deposits  have  not 
been  laid  down  in  one  unbroken  sequence,  but  have 
had  their  continuity  interrupted  again  and  again  by 
upheaval  and  depression.  So  f  i^mentary  are  they 
in  some  regions  that  we  can  easily  demonstrate  the 
length  of  time  represented  there  by  still  existing 
sedimentary  strata  to  be  vastly  less  than  the  time 
indicated  by  the  gaps  in  the  series. 

Tlio   Evidence   of  Successive   Baces  of 
Plants  and  Animals. 

There  is  yet  a  furthor  and  impressive  bodv  of 
evidence  furnished  by  the  successive  races  lof  plants 
and  animals  which  have  lived  upon  the  earth  and 
have  left  their  remains  sealed  up  within  its  rocky 
crust.  Xo  one  now  believes  in  the  exploded  doctrine 
that  successive  creations  and  universal  destructions 
of  organic  life  are  chronicled  in  the  stratified  rocks. 
It  is  everywhere  admitted  that,  from  the  remotest 
times  up  to  the  present  day,  there  has  been  an  on- 
ward march  of  development,  type  succeeding  type 
in  one  long  continuous  progression.  As  to  the  rate 
of  this  evolution  precise  data  are  wanting.  There 
is,  however,  the  important  negative  argument  fur- 
nished by  the  absence  of  evidence  of  recognisable 
specific  variations  of  oruranic  forms  since  man  began  to 
observe  and  record.  We  know  that  within  human 
experience  a  few  species  have  become  extinct,  but 
there  is  no  conclusive  proof  that  a  single  new  8p>ecieB 
has  come  into  existence,  nor  are  appreciable 
variations  readily  apparent  iu  form?  that  live  in  a 
wild  state.  The  seeds  and  plants  found  with 
Egyptian  mummies,  and  the  flowers  and  fruits 
depicted  on  Egyptian  tombs,  are  easily  identified 
with  the  vegetation  of  modem  Egypt.  The  em- 
balmed bodies  of  animals  found  in  that  country 
show  no  sensible  divergence  from  the  structure  or 
proportions  of  the  same  animals  at  the  present  day. 
The  hum%n  races  of  Northern  Africa  and  Western 
Asia  were  already  as  distinct  when  portrayed  by  the 
ancient  Egyptian  artists  as  they  are  now,  and 
they  do  not  seem  to  have  undergone  any  per- 
ceptible chaage  since  then.  Thus  a  lapse  of 
four  or  five  thousand  years  has  not  been  accom- 
panied by  any  recoguisable  variation  in  such 
forms  of  plant  and  animal  life  as  can  be  tendered  in 
evidence.  Absence  of  sensible  change  in  these  in- 
stances  is,  of  course,  no  proof  that  considerable 
alteration  may  not  have  been  accomplished  in  other 
forms  more  exposed  to  vicissitudes  of  climate  and 
other  external  influences.  But  it  furnishes  at  least 
a  presumption  in  favour  of  the  extremely  tardy 
progress  of  organic  variation.  If,  however,  we  ex- 
tend our  vision  Y>eyond  the  narrow  range  of  human 
history,  and  look  at  the  remains  of  the  plants  and 
animals  preserved  in  those  younger  formations 
which,  though  recent  when  regarded  as  parts  of  the 
whole  geological  record,  must  be  many  thousands 
of  years  older  than  the  very  oldest  of  human  monu- 
ments, we  encounter  the  most  impressive  proofs  of 
the  persistence  of  specific  forms.  Shells  which  lived 
in  our  seas  before  the  coming  of  the  Ice  Age  present 
the  very  same  peculiarities  of  form,  structure,  and 
ornament  which  their  descendants  still  possess.  The 
lapse  of  so  enormous  an  interval  of  tune  has  not 
sufficed  seriously  to  modify  them.  So,  too,  with 
the  plants  and  the  higher  aniniMls  which  still  survive. 
Some  forms  have  becoma  extinct,  but  few  or  iione 
whicli  remain  displ  iv  any  transitional  gradations 
into  new  species.  Wo  must  admit  that  such  transi- 
tions have  occurred,  that  indeed  they  have  been  in 
progress  ever  since  ort^anised  existence  began  upon 
our  planet,  and  are  doubtless  taking  place  now. 
But  we  cannot  detect  them  on  the  way,  and  we 
feel  constrained  to  >ielieve  that  their  m^rch  must  be 
excessively  slow.    There  is  no  reason  to  think  that 


the  rate  of  organic  evolution  has  ever  scnooilT 
varied ;  at  least,  no  proof  has  been  adduced  of  tatk 
variation.  Taken  in  connection  with  the  testimoiT 
of  the  sedimentary  rocks,  the  inferences  dadncibu 
from  fossils  entirely  bear  out  the  opinion  thit  the 
building  up  of  the  stratified  Grost  of  the  eartii  has 
been  extremely  graduaL  If  the  many  thooisodi  of 
years  which  have  elapsed  since  the  leeAgahsTi 
produced  no  appreciable  modification  of  surriTio^ 
plants  and  animals,  how  vast  a  period  most  hsrs 
been  required  for  that  marvellous  scheme  of  oigiaie 
development  which  is  chronicled  in  the  rocfa! 
After  careful  reflection  on  the  sabject,  I  afbn 
that  the  geological  record  famishes  a  osii  of 
evidence  which  no  arguments  drawn  from  ote 
departments  of  Nature  can  explain  away,  sod 
which,  it  seems  to  me,  cannot  be  satisfsfitonly  is- 
terpreted  save  with  an  allowance  of  time  moA 
beyond  the  narrow  limits  which  recent  pfavMil 
speculation  would  concede. 

The  Iiftw  of  JBvolxitlozi. 

I  have  reserved  for  final  consideration  a  brtad 
of  the  history  of  the  earth  which,  while  it  fan 
become,  withm  the  lifetime  of  the  present  ^Mi- 
tion,  one  of  the  most  interesting  and  fasranating 
departments  of  geological  inquiry,  owed  iti  fiat 
impidse  to  the  far-seeing  intellects  of  Hotton  nd 
Playfair.  With  the  penetration  of  geniiii  ttsn 
illustrious  teachers  perceived  that  if  the  bnad 
masses  of  land  and  the  great  chains  of  momitBm 
owe  tiieir  origin  to  stupendous  movements  wUdk 
from  time  to  time  have  convulsed  the  earth,  thik 
details  of  contour  must  be  mainly  due  to  the  endbg 
power  of  running  water.  They  recognised  tfaalH 
the  surface  of  the  land  is  oontinaallv  worn  dowa,! 
is  essentially  bv  a  process  of  sculpture  that  m 
phvsiognomy  of  every  country  has  been  derelopei 
valleys  being  hollowed  out  and  hiUs  left  stsiimifc 
and  that  these  inequalities  in  topos^phieal  deH 
are  only  varying  and  local  accidents  in  the  pncm 
of  the  one  great  process  of  the  deeradatioD  of  tti 
land.  From  the  broad  and  groins  ootliDfliaf 
theory  thus  sketched  we  have  now  aavanced  sal 
ever- widening  multiplicity  of  detail  into  a  fdh 
and  nobler  conception  of  tne  origin  of  scenery.  Iki 
law  of  evolution  is  written  as  legibly  on  the  ksd- 
scapes  of  the  earth  as  on  any  other  page  of  tfas  Bool 
of  Nature.  Not  only  do  we  recognise  that  fti 
existing  topography  of  the  continents,  initesd  of 
being  primeval  in  origin,  has  g^radually  beat  dt* 
veloped  after  many  precedent  mutations,  but  wsni 
enabled  to  trace  these  earlier  revolutions  ta  fti 
structure  of  every  hill  and  glen.  Each  monnta^ 
chain  is  thus  found  to  be  a  memorial  of  many  fse" 
cessive  stages  in  geographical  evolution.  Wittfa 
certain  limits,  laud  aud  sea  have  changed  pkM 
again  and  again.  Volcanoes  have  broken  out  aid 
have  become  extinct  in  many  countries  long  bsiM 
the  advent  of  man.  Whole  tribes  of  pksii 
and  animals  have  meanwhile  come  and  gosi, 
and  in  leaving  their  remains  behind  tfaaa 
as  monuments  at  once  of  the  slow  devalop- 
ment  of  organic  types,  and  of  the  proloofid 
vicissitudeB  of  the  terrestrial  surface,  have  faniiMd 
materials  for  a  chronological  arran^meot  of  Ai 
earth*8  topographical  features.  Nor  is  it  only  fna 
the  organisms  of  former  epochs  that  broad  gennl* 
isations  may  be  drawn  regarding  revolutiooi  k 
geography.  The  living  plants  aud  animals  of  to^ 
have  been  discovered  to  be  eloquent  of  aociw 
geographical  features  that  have  long  since  vsniikid 
In  their  distribution  they  tell  us  that  climates  km 
changed,  that  islands  have  been  disjoined  fna 
continents,  that  oceans  once  united  have  iMi 
divided  from  each  other,  or  once  separate  have  b0V 
been  joined:  that  some  tracts  ox  land  havsdii* 
appeared,  whUe  others  for  prolonged  periodi  i| 
time  have  remained  in  isolation.  The  picssatad 
the  past  are  thus  linked  together  not  msz«i][l9 
dead  matter,  but  by  the  world  of  living  things,  hAb 
one  vast  system  of  continuous  progression.  lattt 
marvellous  increase  of  knowledge  regarding  tti 
transformations  of  the  earth's  surface,  one « tkt 
most  impressive  features,  to  my  mind,  is  the  povtf 
now  given  to  us  of  perceiving  the  manystnkhl 
contrcMts  between  the  present  and  former  sapiA 
of  topography  and  scenery.  We  seem  la  ki 
endowed  with  a  new  sense.  What  is  sssnkf 
the  bDdily  eye — mountain,  valley,  or  plain— MM 
but  as  a  veil,  beyond  which,  as  we  raise  it,  riaotf 
of  long-lost  lands  and  seas  rise  before  us  in  a  itf^ 
retreating  vista.  Pictures  of  the  most  diverse  uU 
opposite  character  are  beheld,  as  it  were,  throi^ 
each  other,  their  lineaments  subtiy  iuterwovso,  aid 
even  their  most  vivid  contrasts  subdued  into  <si 
blended  harmony.  Like  the  poet,  **  we  see,  but  sot 
by  sight  alone  "  ;  and  the  "  ray  of  fancy  "  whiflk, 
as  a  sunbeam,  lightened  up  his  landscape,  is  for  m 
broadened  and  brightened  by  that  plav  of  the  iat- 
gination  which  science  can  so  vividly  exdts  and 
prolong.  A'lmirable  illustrations  of  this  modip 
mterpretation  of  scenery  are  supplied  by  the  disM 
wherein  we  are  now  assembled.  Ou  every  side  of 
us  rise  the  most  convincing  proofs  of  the  rea^ 
and  potency  of  that  ceaseless  sculpture  by  whifit 
the  t;l cements  of  landscape  have  been  carved  into 
their  present  shapes.  Tom  where  we  may,  etf 
eye^  rest  on  hills  that  project  above  the  lowland, 
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LETTERS  TO  THE  EDITOR. 


— »♦» 

[W4  do  not  liolA  ourulves reapontible/or  the opiniona of 
0ur  eomsp<nuUiU§,  The  Editor  retp^^fuUy  requests  that  all 
eommwueatkma  should  be  drovm  up  as  briefly  as  postibU^I 

AU  eommunMotiona  should  be  addressed  to  CA0EOITOB0/ 
lft«  BvoLUB  MaOHAVio,  883,  Strand^  W.O, 

AH  Cheques  and  Pos^^ffice  Orders  to  be  made  payaUe  to 
J.  Pasuiobb  Sdwaadb. 


In  order  to  /aeUUate  re/erenoe,  OorrespondentSt  when 
speahhuff  of  any  letter  previously  iHserted,  will  ol>lige  by 
msHiioning  the  number  of  the  lieUer,  astcdl  as  the  page  on 
ttkichU  appears, 

*'  I  woold  hare  evetTone  write  what  he  knows,  and  as 
orach  as  he  knows,  bat  no  more :  and  that  not  in  this 
only,  hut  in  all  other  subjects :  For  sach  a  person  may 
have  some  particular  knowledge  and  experience  of  the 
nature  of  such  a  person  or  such  a  feuntain.  that  as  to 
other  things,  knows  no  more  than  what  everybody  does, 
and  yet,  to  keep  a  clutter  with  this  little  pittance  of  his, 
will  nnoertake  to  write  the  whole  body  of  phTsicks,  a  vice 
from  whence  great  inoonvenienoes  derive  their  original." 
•—MontaigneFs  Essays, 

»•» 

OONSTELIiATIONS  VISIBLE  AT 
UADBAS  ON  D^OBMBBB  28-OOOXJI<- 
TATION  OF  TTB^lNUS  —  UOUNTING 
STAB  OHABTS— OUOKOO-SPIT— OVAL 
OB  BLLIPSB— TBLBSCOPB-SBXTANT 
— M.  DBIiONCLB  AND  THB  SKOON— 
LOQABITHMS  OF  PBBIHBLIA— TBB- 
BBSTBIAIi  TBMPBBATUBB  IN  PAST 
AaBS— '<THBBB  IS  NO  DEATH  "...TO 
OBBDULITTT  —  LBVELLINQ  —  CLINO- 
2CBTBB,  AND  aSOLOGICAL  MAPS— 
THB  OBOOODIIiE  AND  THE  ALLI- 
aATOB-THE  SUN'S  PABALLACTIO 
INSaUALITT— BATS  OF  LIGHT  FBOM 
DIFFBAOTION. 

[33852.1—1  PEBHAPS  ought  to  add  to  the  reply 
coutaiDedin  the  twelfth  paragiaph  of  my  letter 

(33788)  on  p.  502,  that  it  was  intended  as  an  answer 
to  the  questiou  with  whioh  '*  Nogo  *'  concludes,  on 
p.  488,  and  to  that  alone.  The  words  **  Orion  stood 
right  OTerhead,"  as  applied  to  the  aspect  of  the 
heayena  at  Madras  at  oh..  a.m.  on  Dec.  28,  are 
merely  a  piece  of  "high  falatin',"  or  penny-a- 
lining,  as  at  that  date  and  hour  the  tail  of  Leo  and 
part  of  Virgo  would  be  near  to  the  observer's 
zenith,  and  a  Ononis  would  be  close  to  the  horizon, 
just  to  the  north  of  west,  every  other  conspicuous 
star  in  Orion  having  already  set.  Possibly,  though, 
the  writer  did  not  know  that  constellation  when  he 
saw  it. 

In  reply  to  "  Al  Fard"  (letter  33793,  p.  503),  I 
must  reiterate  my  previously- expressed  suspicion 
that  the  ^an/irn/ ik/mamic  was  in  error  in  its  pre- 
diction of  the  time  of  dieappearance  of  Uranus  at 
its  last  occultation  on  July  3.  Mr.  Channon  talks 
(in  letter  33761,  p.  478)  of  his  "  local  time  being 
behind  Greenwich,*'  which  unquestionably  it  is,  to 
the  extent  of  3m.  403. ;  but  he  omits  to  add 
whettier  his  chronometer  or  clock  is  set  to  Green- 
wich or  Betford  Mean  Time.  In  an  overwhelming 
majority  of  cases,  Greenwich  time  is  now  kept 
through  the  length  and  breadth  of  Great  Britain. 
Of  course,  Betford  is  north  of  Greenwich  (which 
would  tend  to  depress  the  moon  in  the  sky)  and 
west  of  it  (which  would  shift  our  satellite  to  the 
eastward).  These  combined  causes  would  alter  the 
times  of  disappearance  and  reappearance  of  the 
planet  to  an  extent  only  to  be  accurately  arrived  at  by 
a  most  operose  calculation — a  calculation  occupying 
nine  closely -printed  pages  in  Locmis's  '*  Practical 
Astronomy '' !  and  for  which  it  is  absolutely  certain 
our  Editor  would  point-blank  refuse  to  give  up  the 
space.  The  distance  between  Dulwich  and  Green- 
wich is  a  practically  negligible  quantity  for  our 
present  purpose. 

At  the  solicitation  of  *'  F.**  G«tter  33795,  p.  503), 
I  have  turned  back  to  query  76957  (on  p.  135),  but 
I  regret  my  inability  to  give  him  advice  of  any 
value  on  the  subject  on  which  he  seeks  it.  Stiff 
cardboard  is  the  best  material  to  moimt  maps  on 
for  u»e  in  an  observatory,  of  course  singly ;  but, 
equally  of  course,  even  a  single  map  thus  mounted 
is  awkward  to  hold  if  it  be  very  large.  But  that 
it  necessarily  destroys  the  connection  of  the  central 
parts  of  a  map  with  its  graduated  edges,  it  would 
make  big  maps  more  portable  to  cut  them  into 
sections,  of  such  size  that,  when  moxmted  on  card- 
board, they  might  easily  be  held  in  the  hand. 

The  insect  concerning  which  query  77848  is  put 
on  p.  513  is  the  common  **  frog-hopper  "  (Aphro- 
phora  spumaria),  and  its  secretion  is  familiar  to 
country-folk  as  **  cuckoo-spit,**  presumably  because 
it  is  to  be  found  on  every  hedge  during  the  sojourn 
of  the  cuckoo  with  us. 

If ,  as  is  most  likely  the  case,  the  writer  of  query 
77849  (p.  513)  means  by  '*  oval  *'  an  ellipse,  he  can 
describe  one  simply  enough,  thus :— First  let  him 
draw  a  straight  line  of  we  length  of  the  greater 
diameter  of  lus  ellipse.  This  is  csiled  its  major  axis. 
Now  let  him  cross  this  centrally  with  another  Une 
"igidlj  i^ right  angleB-H)!  **  square  ''—to  it,  of  the 


length  of  its  shorter  diameter,  or  minor  axis.  He 
must  next  take  exactly  half  the  length  of  the  major 
axis  off  with  a  pair  of  compasses,  and  setting  one 
leg  of  the  compasses  at  either  end  of  the  minor 
axis,  move  the  otiier  one  about  until  it  cuts  the 
major  axi^,  which  it  will  obviously  do  in  two 
places.  These  are  the  so-called  '*foci**  of  the 
ellipse,  and  into  each  a  pin  is  to  be  firmly  stuck. 
This  done,  let  him  place  a  sharp -pointed  pencil 
vertically  on  either  end  of  either  diameter  (the 
shorter  one  or  minor  axis  is  the  handier  of 
the  two),  and  let  another  person  tie  a  loop  of 
thread,  or  very  thin  string,  tightly  round  the 
pencil  point  and  the  two  pins.  Finally,  if  the  pencil 
be  placed  inside  of  the  loop  thus  formed,  and  be 
carried  round,  keeping  the  string  alwavs  stretched 
tight,  the  required  ellipse  will  be  described. 

**  Titan  '*  (query  77850,  p.  513;  can  perfectly  well 
use  his  eyepiece  for  a  3in.  object-glass,  with  which, 
though,  of  course,  it  would  give  a  higher  power 
than  it  did  with  the  Igin.  A  3in.  objective  would 
require  a  tube  45in.  long,  more  or  less. 

I  cuuld,  I  think,  show  "  Gamma ''  (query  77859, 
p.  513)  how  to  make  a  primitive  form  of  quadrant 
vrith  sitrhts  and  a  plumb-line;  but  the  sextant 
proper,  being  a  rtflecting  instrument,  is  hopelessly 
beyond  the  capability  of  any  beginner,  however 
handy  he  may  be  with  tools. 

The  **item  of  news'*  concerning  M.  Deloncle 
and  his  suggested  monster  telescope  in  the  fourth 
paragraph  of  your  Scientific  News  on  p.  525,  ad- 
mirably illustrates  the  kind  of  stuff  which  is  palmed 
off  on  the  public  for  science  in  the  newspapers. 
The  moon  is  very  approximately  239,000  miles  from 
the  earth.  Now,  239,000  miles  «  420,610,000  yards, 
so  that  M.  Delonde's  telescope  would  have  to  be 
armed  with  an  eyepiece  giving  a  magnifying  power 
of  420,640,000  tmies  to  bring  her  within  a  yard  of 
us!  Any  comment  on  this  would  only  spoil  its 
effect. 

Probably  owing  to  my  own  obtusity,  I  rather 
fail  to  appreciate  the  relevance  of  the  argument 
employed  by  **  Amateur  *'  in  letter  33823  on  p.  527. 
"  The  risings  and  settings  of  the  sun  or  moon  "  are 
the  actual  quantities  sought ;  and  hence  to  give 
their  logarithms  would  be  to  give  what  was  usdess 
to  every  human  being.  But  the  pwihelion  distance 
of  a  comet  is  measured  in  terms  of  the  mean  radius 
of  the  earth*s  orbit,  and  in  order  to  convert  this  into 
linear  distance  we  must  multiply  the  number  of 
miles  in  the  earth's  mean  distance  from  the  sun  by 
the  fraction,  proper  or  improper,  represented  by  q. 
Let  us  take  "Amateur*s"  own  example,  that  of 
Dr.  Weias's  elemets  of  Denning*  s  Comet,  and  see 
where  his  method  of  giving  the  natural  number 
lands  us.  What,  then,  is  the  distance  of  this  comet 
when  in  periheUon  ?  It  is  1-9659  times  92,392,447 
miles,  and  I  would  appeal  to  everyone  familiar 
with  the  rudiments  of  logarithms  to  corroborate 
me,  when  I  say  that  it  is  immeasurably  easier 
to  add  the  log.  of  92,392,447  to  that  of  1-9659, 
than  it  is  to  multiply  out  the  natural  numbers  they 
represent  at  full  length.  If  **  Amateur  "  wUl  con- 
sult the  Nautical  Almanac^  he  will  find  on  each  page 
devoted  to  the  planetary  ephemerides  at  Noon,  a 
column  headed  *'  Log.  of  True  Dist.  from  the 
Earth.*'  Perhaps  he  would  like  these  distances 
given  in  miles,  as  not  only  comprehensible  to  him- 
self, **but  to  his  family  as  well.*'  If  so,  he  had 
better  address  the  eminent  Superintendent  of  the 
Xautical  Abnanac^  Mr.  A.  M.  W.  D>wning. 
Surely  astronomers  may  be  trusted  to  have  found 
out  by  this  time  what  is  most  useful  and  convenient 
to  them. 

Has  Mr.  Ayors  (letter  33820,  p.  527)  ever  read 
Archibald  Geikie's  "  Textbook  of  Gaology  "  ? 

If  "  O.  J.  L."  (letters  33836  and  33837,  p.  529) 
is  going  to  believe  Miss  (or  Mrs.^  Florence  Marryat's 
cock-and-bull  stories  simpl//  oeeattse  they  are  in 
print y  and  without  the  most  rigid  personal  inves- 
tigation into  their  foundation,  he  cannot,  con- 
sistently, or  in  common  fairness,  refuse  his  assent 
to  the  objective  reality  of  hundreds  of  mediaeval 
miracles ;  to  the  well- attested  exploits  of  witches,  to 
haunted  houses ;  to  Cagliostro ;  to  Mother  Shipton ; 
or,  to  come  nearer  to  our  own  day,  to  the  resurrec- 
tion from  the  dead  effected  by  the  '*  Irvingites  ** 
some  time  (I  think)  in  the  *30*s.  I  myself  sat 
only  yesterday,  for  6^  hours,  hearing  evidence 
which,  as  reported  in  to' day* s  paper,  seems  to  point 
in  the  most  definite  way  to  one  conclusion ;  and  yet 
having  heard  it,  and  having  had  an  opportunity  of 
listening  to  the  cross-examination  of  the  witnesses 
by  counsel,  and  of  cross-examining  them  myself,  I 
came,  without  hesitation,  to  a  diametrically  opposite 
decision  to  that  which  the  printed  report  would  in- 
dicate as  the  equitable  one.  Faith  is  as  wholly  and 
utterly  out  of  place  in  the  investigation  of  scientific 
fact  as  it  is  in  deciding  a  legal  one. 

Does  "A.  C.  G."  (letter  33839,  same  page)  know 
anything  of  ZoUner's  mental  condition,  or  the  state 
he  was  m,  at  the  time  of  his  death  ? 

"  One  Often  in  Need  "  (query  77875,  p.  530)  will 
scarcely  improve  upon  the  old-fashioned  surveyor's 
level  and  staff.  If  he  merely  requires  to  know  the 
heights  of  mountains,  a  really  good  aneroid 
barometer    and    Mr.    G.    J.    Symons's   **  Pocket 


Meteorological  Tables  *'  will  supply  all  his  needs. 
♦»  Would-be  r.G.S."  (query  77879,  p.  537)  can 


get  an  excelleut  clinometer  of  the  boxwood-rale 
pattern  from  Troughton  and  Simms  for  a  gaioea. 
It  is  the  very  thing  for  field-work.  I  fancy  that 
they  have  one  with  a  pendulum,  which  is  a  little 
cheaper,  but  the  other  is  worth  the  extra  2  or  3 
shillings.  There  are  more  expensive,  though  scareslj 
more  effective,  ones.  If  your  correspondent  wsati 
a  single-sheet  Geological  Map  of  EngUod  lad 
Wales,  he  can  hardly  Improve  upon  that  of  Sir 
Andrew  Bamsay,  published  by  Stanford  at,  I  think, 
some  25  or  30  shilliugs,  who  also  publishes  a  fonf- 
sheet  map  of  the  entire  British  Isles,  whioh  ii 
rather  more  expensive ;  but  if  *•  Would-be  F.G.S." 
is  going  to  work  in  any  particular  locality,  ha  had 
better  obtain  the  map  or  maps  of  the  district  he 
proposes  to  vibit,  coloured  geologically,  in  the 
lin.  series  of  the  Ordnanoe  Survey.  The  shesti 
vary  in  price  from  4  shillings  to  8  shillings  and 
sixpence. 

•♦P.  A."  (query  77S32,  p.  537)  will  find  that 
the  crocodile  and  the  alligator  are  not  idsntical, 
though  they  resemble  each  other  to  a  conridoabte 
extent.  Imprimis,  the  crocodile  is  found  in  Aaa, 
Africa,  and  the  West  Indies,  the  alligator  onths 
American  continent  only.  Tne  Gavial  (the  crooodfls 
of  the  Ganges)  has  an  enormously  long  snout  with 
a  great  cartilaginous  lump  at  the  end  of  it.  These 
beasts  grow  sometimes  to  the  length  of  25  ft.  The 
crocodUeof  the  Nile  has  a  flat,  Uunt  nozzle,  the 
older  ones  are  some  30ft.  long.  The  alligator  hss  a 
broad  blunt  snout,  it  is  under  20ft.  long,  and  itt 
hind  feet  are  only  purtiaUy  webbed.  If  *'F.  A."  u 
in  London,  he  should  ;visit  the  reptile  house  at  the 
Zoological  Gardens :  he  will  learn  more  there  from 
a  quarter  of  an  hour's  inspection  than  he  could  from 
a  page  of  written  description. 

In  reply  to  query  77892,  p.  537,  fuUy  in  is 
intelligible  form  would  occupy  a  large  amount  ol 
space,  and  demand  a  knowledge  of  the  htfto 
mathematics  which  I  must  entreat  *' A  Girl  nam 
Kashmir  "  to  forgive  me  for  saying,  she  evideotlj 
does  not  possess.     No   observations  within  bee 


possess, 
la  enabl 


power  could  enable  her,  I  should  think,  to  dstsot 
and  calculate  a  change  of  some  2'  in  the  lunar 
longitude,  for  this  is  the  quantity  with  whidi  we 
have  to  deal.  The  ordinary  meridianal  obaervatioiif 
of  the  moon  (or  those  made  out  of  the  meridian  with 
the  altazimuth)  give  her  ILA.  and  Dec.,  and 
then  these  quantities  are  converted  into  longitade 
by  the  familiar  operations  of  spherical  trigo- 
nometiy.  We  know  what  the  change  in  the 
moon's  longitude  would  be  if  the  sun  were 
infinitely  distant,  and  we  are  further  aware  that 
the  sun  is  less  thian  400  times  as  far  from  us  as  the 
moon,  so  that  she  is  notably  moxe  perturbed  in  that 
part  of  her  orbit  nearest  to  him  than  she  is  in  the 
more  distant  part  of  it.  Hence  the  retarding 
action  of  the  tangential  force  during  the  moon's 
first  quarter  is  greator  than  the  accelerating  iuoe 
during  her  second  quarter,  and  so  on :  so  that, 
during  her  first  and  third  quarters  she  is  something 
like  ^  behind  or  iu  front  of  the  position  she 
would  occupy  if  the  tangential  force  were  equal  in 
the  four  quarters  of  her  orbit,  as  it  evidently  would 
be  if  the  son  were  infinitely  far  off.  Hence  the 
moon  is  about  4  min.  (in  time)  behindhand  at  tiu 
first  quarter,  and  as  much  in  front  of  her  proper 
place  at  the  third.  The  only  thing  that  prevsoti 
this  from  affording  an  excellent  method  of  deter- 
mining the  Solar  Parallax  is  the  difficulty,  or  impos- 
sibility, of  our  observing  the  exact  ctrtttre  of  the 
moon  with  sufficient  precision.  As  for  popularising 
Delambre*s  calculations,  it  would  take  a  very  miuh 
cleverer  man  than  I  am  to  do  that. 

The  luminous  beams  which  seem  to  connect  tiM 
partly- closed  eyes  with  the  flame  of  a  candle  have 
their  origin  in  diffraction  through  the  eyeUsbei. 
"M.  T.  W."  (query  77909,  p.  537)  will  surely  find 
the  subject  of  diffraction  treated  of  in  one  of  his 
books  on  Optics  ? 
A  Fellow  of  the  Boyal  Aatronoml  ceil  Sooiaty. 


A  PS£P  AT  MABS :  BE  VABIATION  Tt 
SYirODIO  PSBIODS.  — AN  ANALYSIS 
OF  THB  TOMATO. 

[33853.]— On  the  m'ght  of  28th  July,  between 
10.50  p.m.  and  11.20  p.m.,  I  obtained  an  exceed- 
ingly interesting  view  of  Mars  by  employing  s 
power  of  250  on  my  Sin.  refractor.  There  was  too 
much  wind  to  be  pleasant  and  the  edge  of  the  diie 
would  sometimes  '*  boil "  terribly ;  but  in  spite  of 
all  this  the  south  polar  cap  appeared  far  moce 
distinct  thsji  I  had  ever  before  seen  it,  and  the 
way  in  which  what  I  suppose  was  the  effect  of 
irradiation  caused  it  to  bulge  out  from  the  genenl 
outline  of  the  disc  was  very  remarkable.  Theie 
was  plenty  of  detail  (aptparently)  on  the  surfaos  of 
the  planet,  but  as  the  wind  grew  brisker  the  longer 
I  waited,  I  was  reluctantly  forced  to  abandon  ai^ 
attempt  at  identification.  I  certainly  wished 
mjself  30"  farther  south  or  the  planet  30"*  farther 
north. 

When  I  saw  my  second  query  in  print  (**  £.M..*^ 
15  July,  page  488,  query  77786),  ''When  wiUhs 
(Mars;  return  to  opposition  in  780  minus  19  days?  *' 
it  occurred  to  me  that  I  had  put  a  ridiculous  sort 
of  poser;  but  I  really  do  not  see  that  ttia  fint 
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At  a.  5,  1891 


farolfttjpg  fhe  iron  with  rabber-ooAted  tape,  I 
wound  on  aeven  layen  of  No.  18  ootton-oovered 
wire  abont  1*8  onm.  ooTaring  each  layer  with 
ifaeUac  yaniiflh.  Nexi  morning,  wheo  I  oame  to 
try  the  inanlation  between  wire  and  iron,  I  f  onnd 
what  appeared  to  be  a  leak,  whidi  gare  a  reriftanoe 
ol  600  ohma,  from  which  I  oonoluded  that  the  wire 
was  not  aotnally  in  contact  with  the  iron. 

In  connecting  one  end  of  the  wire  and  the  iron  to 
galvanometer  the  needle  gave  a  large  deflection, 
and  on  revening  the  wires  a  current  flowed  in  the 
opposite  direction,  which  indicated  thjit  the  shellac 
Tarnish  not  being  quite  dry  acted  as  the  exciting 
medium  between  the  copper  and  iron  through  the 
tape  and  ooTering.  This  accounted  for  the  leak, 
^e  damp  yamish  acting  as  a  poor  conductor.  After 
aevsnl  hours  baking  in  an  oven  these  effects  dis- 
9;ppmndf  and  the  insulation  became  good. 

Kaodonald. 


OAXiL-BBIiLS. 

[33859.]— It  sometimes  occurs  where  the  tele- 
phone or  other  call-bell  is  situated  in  one  room 
that  it  is  desirable  to  ring  several  extension  bells 
simultaneously  in  other  parts  of  the  building. 
Hithflcto  great  difficulty  has  been  found  in  making 
the  ordinary  bell  of  the  trembling  type  fulfil  these 
ecnditions  satisfactorily ;  but  the  dimbnlty  may  be 
eaaOy  oyeroome  in  the  following  simple  manner, 
which  may  be  unknown  to  man; 


Gonneot  the  wire  0,  Fig.  I,  direot  from  cofls  to 


ny. 
,di] 


Tift. 


-f'f^-f' 


terminal  D,  thus  cutting  out  of  circuit  the  ooDtact 
pillar,  and  connect  these  bells  B  in  series  with  an 
ordinaiT  trembling  bell  (unaltered),  A,  in  Fig.  2. 
it  will  be  found  the  whole  number  of  bells  bo  con- 
nected will  act  as  trembling  bells,  and  work  most 
suispctonly. 

The  cells  shown  interspersed  between  the  bells 
may  be  dispensed  with  if  the  main  battery  is^suffi- 
flisntly  powerful  to  overcome  the  resistance. 

M.  W. 


SILTBBIKa    SPBCT7LA. 

[33860.]— In  answer  to   letter  33796,  «*C.  D." 
may  find  the  foUowiug  reactions  what  he  wants  :— 


♦80 


NH-NO, 


56  101 

KOH   -    KNO,    ->- 

2AgOH    +  C.H„Oe  -  CeHj.O,  + 


3d 
NH^OH 

125 
AgOH 
216         18 
Ag, +  H,^ 


*^  033 


»H„0, 


342  18         saccharic  acid 

OwH,«0,i+  HjG  +  a  dilute  add  -  2C5**„w« 
4-  the  add  which  remains  intact  acting  merely  as  a 
carrier  of  w  ater.  ir-j  -^  ^ ;  ,k\-j 

(*  Paipfci  by  weight  entering  into  the  reactions).  Y* 

Ko  reaction   takes  place  between  AgNO,  and 

NH.VOj.    The  object  in  mixing  them  before  add- 

iD^r  the  £:0H  is  that  the  NH^OH  may  be  liberated 

'  m  contact  with  the  AgNO,.     This  giyes  a  faster 

reaction  and  a  finer  predpitate  of  AgOH. 

A  probable  source  of  failure  is  in  the  use  of  too 
much  acid  in  converting  the  sucrose  into  glucose. 
This  acid  ought  to  be  neutralised  after  the  conver- 
sion with  KOH.  O.  F. 


OIL   ON  BOUaH   WATBB. 

[33861.]— I  ironcBD  in  ^our  issue  of  the  22nd  a 
oommunication  Qet.  33816)  headed  "  OU  on  Bough 
Water,"  signed  D.  Blackburn,  in  which  he  relates 
his  experience  of  the  use  of  ou.  It  im  very  gratify- 
ing that  the  use  of  oil  is  coming  so  much  to  the 
front  now,  and  it  is  to  be  hoped  that  ere  the  winter 
sets  in  all  who  do  business  m  great  waters  will  be 
wise  enou^  to  profit  bv  Mr.  Blackburn's  experi- 
ence. I  have  advooated  the  use  <rf  oil  for  a  long 
time,  and  had  personal  experience  of  its  great  value 


in  subduing  the  turbulence  of  broken  water  in  my 
capacity  of  sailing  and  steamship  master,  and  have 
devoted  mudi  time  and  money  In  endeavouring  to 
ihtroduce  something  effldent  and  simple  to  distri- 
bute the  ofl.  I  ssnd  you  a  few  nports  from  those 
who  have  put  this  apparatus  in  use,  which  certainly 
verify  all  that  Mr.  Blackburn  vouches  for  as  to  the 
efficacy  of  oil  when  used  to  calm  the  sea. 

If  1  had  known  Mr.  Blackburn's  address,  I 
would  have  sent  him  a  note  to  thank  him  for  his 
testimony.  I  fear  much  patience  will  have  to  be 
exerdsea  befon  projudice  can  be  overcome,  and, 
no  doubt,  many  valuable  lives  will  be  lost,  as  well 
as  much  property,  en  the  value  of  oil  as  a  sea- 
calmer  wul  be  simdently  well  known. 

O.  O.  Oonves. 

Oroft  House,  Cwrt-y-vil-road,  Penarth. 

[The  reports  are  certainly  all  very  satisfactory. 
We  cannot  reproduce  them ;  but  Gapt.  Gouves 
would  probably  send  to  inquirers  interested.— Ed.] 


THB   TOMATO   AS   A   SUSPBOTBD 
SOUBOB  OF  OANOBB. 

[33862.]— In  letter  33814.  malic  add  was  stated 
to  be  the  active  (or  medidnal)  element  of  the 
tomato.  If  so,  it  could  never  become  the  source 
of  cancer,  unless  as  a  solutive,  in  breaking  up  and 
dissolviog  away  the  tumorous  depositions  of  effete 
matter  stored  up  in  the  cellular  tissues  and  vital 
organs,  and  from  which  cancer  takes  its  origin 
(further  and  injuriously  developed  by  prematuro 
'*  cutting  "  and  other  maltreatment) .  In  such  case, 
the  cancer  form  would  not  appear,  as  such  tumorous 
congestions  would  undergo  what  is  called  "  colloid  *' 
degeneration,  to  be  taken  up  by  the  absorbents,  and 
carried  to  the  throat,  and  oe  thero  expellable  as  a 
moro  or  less  dimy,  glutinous  phlegm.  Periiaps  it 
was  the  obeervaticm  of  some  such  solutive  process  as 
this  that  led  to  the  notion  or  idea  of  the  tomato  as 
being  a  source  of  cancer.  Since  reading  of  this,  I 
have  on  two  or  three  occadons  eaten  both  the 
Wnglish  and  fordgn,  and  I  think  the  succulent 
juices  they  contam  aro  the  best  calculated  to 
favour  the  breakiog-up  of  sdurrous  cancer  and  its 
elimination  dther  superfididly  or  internally  in  the 
way  I  have  stated.  Mxureover,  they  seem  to  strongly 
assimilate  in  flavour  to  the  onionS|  which  aro  well 
known  for  thdr  property  of  drawmg  away  infec- 
tious matters  in  the  system,  and  wero  some  ome  ago 
recommended  in  this  jounial  as  a  euro  for  cancer 
itself. 

Malic  add  also  largdy  abounds  in  apples,  garden 
rhubarb,  and  in  hemes  of  the  mountain  ash- the 
two  first  well  known  for  their  value  as  a  therapeutic 
diet,  the  latter  for  breaking  up  rheumatics  and 
paralysis.  Beasoning  bv  analogy,  thereforo,  the 
tomato  is  moro  likdy  to  be  a  preventive,  and  not  a 
cause,  of  cancer.  I  speak  with  moro  confidence 
both  of  the  naturo  of,  and  remedies  for,  cancer,  as 
I  have  treated  it  several  times  with  great  success, 
and  have  gone  throush  it  myself  in  a  critical  form. 
Its  cause  is  very  simple,  and  I  do  not  think  that  its 
cure  should  be  so  hopeless  and  raro  as  it  appears 
to  be.  Le  Mexide. 


life  in  the  animal,  is  to  bes  the  whole  questioD.  I 
will  gntnt  that  I  mvsdf  am  reprasented  \ij  s 
certam  diemioal  equation ;  but  suppose  I  died,  ny, 
by  asphyxiation,  a  chemist  would  still  repsesent  ms 
by  the  same  formula,  if  decoinpodtion  had  sot 
commenced.  Why  then  am  I  not  still  sttrs? 
What  is  the  differonoe  ?  It  is  because  there  ii  sa 
ingredient  wanting  which  the  chemist  eimoC 
analyse.  I  opine  (m  the  absence  of  other  evidssee) 
that  Ufe  is  something  apart  from  chemistiy  ssd 
apart  from  electridty.  This  state  of  u^unanoe  ii 
discouraging  ;  but  it  is  better  than  to  flllm  tfasgspi 
from  puro  imagination. 

To  produce  an  amoeboid  by  dropping  watsr  on 
earth  seems  to  me  about  on  a  par  with  Virgfl*!  bMB 
produced  from  the  rotting  carcase  of  a  cow. 

Worcester.  Oh.  Boblnson. 

THB  OBiaiNAL  8TATB  OF  KATTBB. 

[33865.1— Mb.  W.  H.  S.  Monx  (letter  33763)  on 
the  Nebular  Hypothesis,  speaks  of  the  **  origiosl** 
state  of  matter.  &c.  I  would  ask  him  why  poi- 
tulate  for  something  which  it  is  impoadUe  for  mn 
or  anybody  dse  to  prove?  Suppoee  two  dark, 
revolving,  moving,  solid  bodies  met,  and  liy  their 
concosdon  evolvM  a  sdf -luminous  nebula,  would 
not  thdr  solid,  cold,  and  dead  matter  be  the 
'* original"  state  of  the  matter  of  thi»  nebnUP  I 
cannot  resist  the  thought :  Whatever  is.  hss  been, 
always  will  be.  But  constant  diange  takes  placed 
whidt  we  aro  but  witnesses,  unable  to  ^^puin  the 
whence,  whither,  and  why.  F.  w.  H. 

"MULTUK  IN  PABVO"— nr  THB 
BBaiKNINa. 

[33866.]— "  Oxrr  of  nothing  nothing  can  corns.'' 
But  the  world  does  exist ;  thereforo  it  must  dwaji 
have  beem.  Matter  must  be  eternal;  intaDed 
eternal,  too.  If  these  propodtions  aro  not  true, 
then  intellect  exists  and  is  nothin^^  and  dosi  not 
exist  at  the  same  moment,  which  is  the  redueiien  «f 
absurdity. 

A  cause  is  a  fact  in  nature,  and  the  effect  of  that 
cause  is  a  fact  also  and  a  necessary  sequence,  sad 
ndther  could  exist  without  the  other ;  consequsnfly 
the  same  reasoning  whidi  applies  to  intellsct  appUas 
equally  to  matter. 

further,  in  reasoning  about  the  "  In  the  Beg{&- 
ning  "  I  cannot  go,  and  if  any  of  your  able  cone- 
spondents  can  lead  me  ever  such  a  little  rtip 
further,  I  shall  be  delighted  beyond  measure. 

Ih  B. 


ANALYSIS   OF    TOKATOBS. 

[33863.1— In  answer  to  "Nun.  Dor."  338U), 
the  following  is  given  by  Prof.  Church  in  his  hand- 
book to  the  food  collection  at  the  Bethnal  G-reen 
Museum,  as  the  analysiB  of  ripe  tomatoes : — 

In  100  parts,     ^^^^l 

Water  898  ....  14  16i 

Albumen 1*4  ....    0  08 

Sugar    60  ....     0  420 

Malioadd    07  ....    0  49 

Gelloloseandpectose..     1-3  ....    0  91 

Mineral  matter  0'8  ....    0  56 

For  one  part  of  flesh-formers  in  tomatoes  there 
aro  about  four  parts  of  heat-givers,  reckoned  as 
starch. 

That  there  is  any  matter  contained  in  them  con- 
dudve  to  the  formation  of  cancer  may,  I  think,  be 
dismissed  as  purdy  chimerical  and  absurd. 

W.  T.  A. 


THB    OBiaiN    OF    LIFB. 

[33864.]— Last  week  I  wrote  a  roply  (now 
published)  to  Mr.  DemeDgel*B  letter  on  *'  Gosmic 
Theories.*'  I  did  so  on  the  hypothesis  that  he  was, 
like  myself,  genuindy  in  searoh  of  truth ;  but  his 
letter  (33799;  of  this  week  makes  me  wonder  if  he 
is  not  possessed  of  that  "  little  knowledge  "  which 
is  proverbially  a  dangerous  thing.  He  calmly  states 
his  assured  belief  that  a  drop  of  water  f  alline  on  a 
grain  of  esxth  might  produce  an  animal !  I  could 
name  several  intellectual  giants  in  the  world  of 
science,  who,  Faust-like,  would  give  half  thdr 
kinffdom  to  be  able  to  perform  this  neat  little  ex- 
perunent  with  success ;  but  for  some  reason  they 
have  never  succeeded.  What  is  the  reason  ?  it 
may  be,  as  Mr.  D.  says,  that  these  animals,  as 
corpses,  consist  of  carbon,  nitrogen,  and  water ;  but 
to  assume  that  this  formula  oompreheods  also  the 


THBBB  IS  NO   DBATH :   TO    **  SIGMA" 

[33867.]— I  AM  by  naturo  a  sorotic  and  habitoallj 
suspidous  of  bdng  deodved,  and  I  was  bom  with- 
out the  faculty  of  being  superstitious.  Yet  sosie 
things  have  occurred  to  me  whidi  I  cannot  for  tht 
life  of  me  comprehend  by  any  inquiry  or  proose  d 
reasoning,  ana  if  ** Sigma"  or  any  en  your  resdn 
can  duddate  them  I  should  be  delighted.  I  viH 
not  now  trouble  you  with  moro  than  one,  thoo^ 
the  others  aro  still  moro  unaccountable  to  my  thini- 
ing.  By  way  of  preface  I  would  just  say  that  I 
have  oome  to  the  oondudon  that  death  is  not  Isp- 
sing  into  unconsciousness,  nor  even  so  much  as  dsap ; 
but  that  which  makes  the  body  consoions  by  meiDi 
of  the  brain,  is  consdous  all  tlie  time  it  is  separating 
itself  from  the  brain,  and  ceases  to  requue  il«p 
when  it  no  longer  needs  the  constant  rqjMir  of  ia 
substance.  If  anytldng  wero  to  occur  to  me  in* 
dividually- that  is,  singly— which  was  aiypareatly 
beyond  the  boundary  of  naturo,  I  should  instsotly 
jump  to  the  condusion,  however  vivid  it  might  H 
that  I  was  under  a  temporary  ddusion  of  the  bisin, 
and  if  it  were  ropeated  I  should  oertainly  seek 
medical  advice.  I  am  a  man  who  has  lost 
the  dread  of  death,  if  I  ever  had  it ;  but  I  haves 
strong  desiro  to  do  my  duty  in  life  towardi  the 
memory  of  my  late  parents,  and  to  my  wife  and 
children,  and  ihat  bemg  accomplished,  I  look  fiff- 
ward  with  interest  to  the  great  secrot.  The  sddur 
fears  not  death,  but  he  does  fear  to  desert  his  po4« 
What  I  want  '*  Sigma  "  and  S.  Bottone  (the  latter 
seems  to  know  anything)  to  answer  is  a  meta- 
physical calculation,  for  thero  is  such  a  thing,  and 
hero  is  one. 

Supposing  thero  aro  two  middle-aged,  strong* 
minded,  not  to  say  stubborn,  individuals,  man  m 
woman,  both  in  good  state  of  bodily  health,  ndther 
of  them  superstitious,  strangers  to  fear,  how  many 
chances  to  one  aro  thero  that  they  should  b>th  of 
them  have  the  same  mental  ddudon,  in  exactly  the 
same  way,  at  exactly  the  same  moment  ?  I  think 
there  must  be  millions.  Is  it  not  impossible  ?  It 
seems  so  to  me.  Why  it*s  a  phydcal  impossibQitrP 
And,  if  80.  the  only  other  alternative  is  that  the 
cause  was  beyond  the  boundary  of  nature,  asfar  as 
nature  is  kn  >wn.    Here  is  a  case  in  point. 

The  morning  my  late  stepmother  died,  my  wiib 
and  I  wero  in  the  kitchen  of  her  reddenoe,  and 
about  nine  o'dock  a.m.  I  passed  from  the  kitobsn 
through  a  door  into  the  hall,  my  irife  was  dose 
behind  my  heels.  We  had  no  sooner  entssed  the 
hall,  mo^g  towards  the  front  door,  than  thsn 
came  a  loud  double  knock  at  the  fiottt  door,  hsaid 


Ana.  fi,  IflSS. 


ENGLISH  HBOHANIO  AND  WOBLD  07  BaiENOB:    No.  U28. 


I9  Um  ■amnt  alto.  "Wilter,"  in;  wife  Mid, 
''thara'i  tlia  poatiD4D."  "  No,"  I  tepliBd  :  "  do 
htt»w  b>TB  eoma  thnmgh,"  Bnd  I  kt  onoe  opaoed 
tha  door,  my  wila  eloae  to  ma,  and  to  oni  blank 
•MontihrneDt  do  od«  wu  there.  Ws  went  to  the 
(Dia,  looked  along  tbfl  road,  Dot  a  wral  wu  to  be 
mm,  and  tbe  road  affords  no  hiding  place  of  any 
Um  either  way,  tnd  the  knocker  ooud  not  have 
■tscknp.  It  it  heavy,  and  mint  have  been  lifted 
I7  aniNiwiif*  hand.  By  no  posidbls  means  could 
onresDHa  have  been  deceived  by  the  apoDtineoDa 
OMCkiDg  at  wcod  or  noiie  pouibly  made  in  the 
honae.  If  I  were  nnder  an  hallucinalinu,  my  wife 
■ad  larTant  were  also.  My  late  etetj-Diother'a 
Ideaa  of  tbe  oeit  stale  were  orthodox  and  totally 
dl*ana  bom  mine,  and  I  feel  aatisfled  it  wai  an 
'*'  "  o  that  ahe  bad  found  mlae  were  correct. 
Ii.  HutoMcKa. 


[33868.]— Fdbhy  chapa  are  printen  in  the  mia- 
tacaa  thery  make — faanier,  perhaps,  my  writing, 
irtkidl  In  tbil  caw  may  have  originated  one.  What 
I  wnte  was,  that  I  would  not  have  lisked  the 
"Write  me  down  an  an"  by  taking  up  a  subject 
whidi  spedaliy  exposea  one  to  rididUe,  if  I  had  not 
bam  lad  to  do  eo  bj  the  bona  fide*  of  the  authoress 
Ot  tta  book  reriewed.    "  Write  me  up  and  down  " 


^__    _, 1  Is  not  a  anbjeot  eaay   ..   

with,  OMDK  to  tlw  wioos  tricks  and  importnres 
IhatwwaeartalntoBpiiDgoatofit.  "A.  S.  L.'s" 
—*■"<**  at  £30  wonld  be  an  eipenaive  luxarj  in 
Hen  flf  mnsUn  ottttiAii  pinned  together;  bat  the 
on*  b  a  eonlDrinit-boz,  aiad  apparently  the  other  is 
aot.  I  huJf  aefaiDwladge  the  soapioioD  attached 
la  ABBid-eatlneti,  and  lowered  ga^  and  other 
bat   so  did  FltseDoe   Marryat,  who 


moment— Col.  Oloott'a  "  Uosera  World  "  (I  think 
'-  -"--  titlB)  and  Prof.  Crookea's  "  Hesearohfls  in  the 
of  Spiritualism." 

as  1  navB  said  abovs,  "  the  medium  "  does  not 
"  altrayi  hide  behind  a  KiTBen."  As  to  the  reason, 
yoa  might  just  as  well  aak  why  darkness  is  nseee- 
■ary  Co  develop  a  phutoftraph,  as  the  aiDie  role  and 
reasm  hold  good  in  both  oases.  Neither  of  the 
mediums  have  yet  been  proved  impoaton  through 
whom  1  have  seen  these  Ihinga,  for  the  aimple  reason 
tbat  they  were  not  piofessionali,  never  having 
taken  a  peany  piece  for  their  aervioes,  therefore 
they  had  nothing  to  gain  or  lose  by  aimuliting 
phenomena. 

Ilia  neat  paragraph  I  most  certainly  give  a  moat 
emphatic  denial  to — tbat  every  poasibleprecaation 
ia  Uken  »ot  to  detect  fraud.  It  may  be  so  with 
those  who  trade  upon  it ;  but  it  ia  not  ao  with  the 
i^iritoaiist  pare  and  simple.  The  best  advice  I  can 
give  in  this  case  ii  to  seek  out  the  ovidenoo  amongst 
your  owD  family  and  friend*,  where  there  can  M 
no  poeajbility  of  cailnsion  or  fraud.  Rather  than 
putobstades  in  the  way  of  an  earnest  seekor,  we 
would  far  rather  help  them  up  the  diffionlt  ladder 
of  the  attainment  of  knowledge.  Aa  to  the 
meaningless  "[.'latitudes  written  by  mirits,"  I 
would  ask  anyone  to  lay  on  one  side  the  bigotry  ot 
preconceived  ideas,  aod  ssarob  into  our  literature  (a 
list  maybe  had  from  Bams,  15,  Southamptoi 

when  I   think  the  "  platitudes  "  will  vani 

empty  sir.  As  tar  as  my  knowledge  permits,  I  will 
slaaly  help  any  of  our  readers  who  desire  to  ~~ 
further  into  this  subject.  Q.  S.  ftTyndce. 

210,  Victoria  Dwellings,  Battersea. 

IU,TBBIAXISA.TIOH,   &o. 

[33870.]— As  might  be  eipected,   the  acconnl 
gave  of  some  of  my  ezperienoee  (33S02,  p.  505)  is 

rather  atartUng   to   many,  and  brings  me ' 

waMBBot'"    And  permlHoo  beimr  given'to  try   questions.    I  bare  not  time  at  present  to  _ 

tto  iMnlt,  the  gai  Ml  turned  dp  ftfll,  with  the   »''6»«  ''^J.  »"4  l'5^J^f*  merely  slightly  tondiing 
..—  ._.   ..  ^.  .  ..  -  ™.  .  .. ..  .  J.  .  .•^-  ..  ,  ..    nnnD  matters  linked  to  the  deepest  mysteries  of  our 

itsDce  can  do  little  more  thjm  raise  fresh  quss- 

II.    But  I  am  just  starting  for  a  stay  of  a  few 

[   weeka  at  the  seaside,  and  it  we  are  favoured  with 

:    mach  of  the  samesoit  of  weather  as  has  been  thiu 

far  served  out  as  a  anmmer  season,  I  shall  probably 

be  glad  to  occupy  myself  at  times.    If  so,  I  propose 

,    to  write  a  few  columns  dealing  systemaaeaAy  with 

,  I  the  lubjfct,  though  I  ahould  have  preferred  to  await 

the  expect^  papers  fiom  Mrs.  Besant,  at  I  ahoold 

[  <  have  to  traverba  similar  Rroondi— and  mott  liksly 

also  soma  of  her  vians.     Juat  now  I  will  only  reply 

'  shortly  to  speciBo  points. 

I      "  0.  J.  L."  ia  mistaken  in  bii  suppoalHOQ.     Mes- 

M   marie  pEisMi,  indudiig  trancp,  are  one  ot  the  means 

if  iudncini;  the  condilinn  of  receptivity  which  per- 


treats  mathsmstioal  alatraotionB  as  facts,  and 


fact,  but  oertatn,  that  Uie  fashionable  ether 
theories  are  the  ontoome,  not  of  loienlifle  Invealln- 
tion,  but  ot  the  puerilities  of  what  is  "'"ll"^ 
Sjiiritaalism — ottbs  attempt  to  give  reaemblaiiae  to 


Skff^h 
ndOaaoa 


»wa*,  I 

iMtonablnrrad— the  figure  sunk  lowsT  and  lower,   ' 
IID  It  snnh  out  of  slgCt,  clothes  and  all.    Optical   ' 
Olwion  t   Lintsni  trlok  r    ^diculoua  humbug  F    I   ' 
<miy  ii]|ieat  the  statements  in  this  strange  volums  ; 
hn  be  it  rMncoib«md  this  was  a  ImgibU,  lelid 
■mtunt  able  to  oonTarse ;   and  as  the  question  , 
pKKMMad  was  not  presneditated,  the  Optical  theory  i 
wHliiotsti&d,  and  there  was  no  mesmerism  etthar 
n«  da's  may  be  in  It,  for  all  I  know.    I  won' 
■^ne  that  point.  0.  J.  !■. 

[83869.]— "  I  vanLS  have  every  one ' 
kMwa,  as  modi  as  he  faiows,  and  no  more.''  An 
uIdu"  Sigma"  haaevtalnlj  not  toUowed  in  this 
SMa,  aa  I  ean  iaMj  to,  alter  an  experience  ot 
wmnj  Ottean  yaara  of  the  phanomena  termed 
wUtad,  and  that  in  many  catea,  without  the  aid  of 
oaA  hmmdb  ot  oa)riiietB,  and  most  certainly 
■Willi  alias  I  til  11  ii  apfDveo  taot.  not  suhjeotive,  but 
AJmUto.  "  Sigma'*  "  Mary  Jane  theory  ia  one  of 
Ika  TOT  iild>stiMik  arnments  ot  our  oppeuenta, 
ymj  BiM  ill  Amt*,  and  possibly  easily  assimilated 
W  penooa  who  Uu  to  follow  a  bell-wether- those 
noloannot  or  will  not  think  tor  themsdvss.  I 
■n  Mat*  one  or  two  raasons  why  I  cannot  accept 
Ikknutla  idak. 

1.  XkKT*  nan  a  spirit  form  grow  up  tromap- 
pHMtMtthingMM  OD  the  bed  ot  a  iwls  in  good 
fnlUt,  11m  index  of  the  scale  going  round  until  it 
■hAm  1161b.,  Bid  index  springing  to  zero  when 
fcJgcB walkadotfandcommEamongatui.  ■!.  In 
iKfiilpA  (between  •ersn  and  nine  o'clock  on  a 
■mmar  arening)  I  have  aten  and  h?aid  a  spirit 
IsBileBva  the  non,  walk  down  a  stain,  out  iutu  a 
HHwi.  walk  the  length  of  the  garden,  about  luOft, 
■rSOOn.lntoaBreenbousa,and  bring  out  a  bunoh 
rf  papss.  From  the  seme  room  tbi-y  have  gone  up 
two  or  three  step*  to  Uie  fUorabofe,  and  bsve  b«eu 
NM  looking  ont  on  the  street  below,  i.  In  anothor 
honaa  I  urn  teen  in  full  gaslight  from  one 
■VallMr-tail  hnner,  a  litUe  mateialisad  fembie 
i^Ut  Un  np  in  his  diair  and  carry  across  the  room, 
anoSaman  weigbina  just  n]-- 
]B^««iglkingnpwar&ot  IJit 
onat^  tbuina  mixed  circle  ot 


k,  thata  hand-grip  from  one  of  them  has  been 

"Anna's"  article,  I  have 

kjHgfat  trait,  flowers,  stones,  and  other 
-Stmto  the  room;  but  Ihey  were  cer- 

. «•,  at  I  haTS  eaten  the  fruit  some- 

timia  daja  aftsmrd* ;  the  flowers  I  have  seen  in 
a  glats  mora  than  a  week  afterward*,  and  wheat, 
BUI,  and  bailry  that  brongbt  h^ve  been  dried  and 
■okspt. 

CjtMj,  "  A.  B.  L."  (33803),  the  "  matarialiaed 
ifUt''  Mm  do«s  clothe  itself  from  exiatiug 
■•iHU.MldBatflolTbMit  beensaid,  but  proven, 
Itet  tta  IMdiom  it  ladueed  hi  weight  thereby  in 

mtm^wmm;  twonuoM  ot  sTidanee  oeoui  at  the 


mits  t! 


of    I 


not 


koXth 


atural 
idition,  wbich  miy  be  cultivated,  but  whioh  may 
soiuly  manileatad.     I  have  often  pro- 
effects   upon  atroDgera   without  their 
conBciDDsnets ;  but  ia  such  cuei  oo'y  alight  effacta 
'  are  produced.       Whan,  however,    ibt    faculty    ii 
I  strongly  dafeloped,  either  naturally  or  by  frequent 
'  meimeiio  action,  no  passes,  no  apparent  cbaoge  ol 
'  ordinary  condition  ia  neeetsary. 
{     I  cannot  answer  tbe  qustion  whether  a  mesmsrist 
ids  the  thoughts  of  his_  subjects.     I  do  not  tltiok 


iatbac 


ve  sod  a  psssi 
Bhichinduca 


MOf  tl 


L  sgent ;  but  thers  a 


do  mutually  react  wheo  fiatatatocilicd  "  rapport' 
is    fully    datelnpi-d,  but    in  no  case  are  thoughts 

duced— iLduced,  in    electric    i.hraso— but  wil 
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brain  ul  the  sub 

ect  or  "b 
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V>ir 
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mind 
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is  3  failure. 
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"0.  J,  L 

•  Kiys.  p.   523 : 

H  nebular  mat 

ercan  a 

ulidify  iot 

a  solid  uuiveiae. 

mate 

ia  by  DO 

possible.     Why? 
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TO>llllT 
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,f.     Th 

•vapour. 

mrgh'.  fill  Muy  conceivable  vacuous  apJC'i;  but  th. 
tMi  Ihtt  tbey  cui  condenie  to  a  lolid  pitce  ui  ic 
givea  no  warrant  tor  the  statement — now  too  oftei 
made  almost  as  ona  ot  fict— that    this   ice  cm  b< 

Kiduc^  out  otnon'mattur— the  hypothetical  ether 
tt  notion  is  just  a  revival  of  The  old  meUphyiica 
ideas  of  "eulietance,  accidents,  and  forms,"  worked 
into  the  holch- potch  ot  Theosophy,  and  too  much 
adopted  by  that  psaudo-scienoa  w  the  day  which 


'££ 


with  those  ot  apiritnaliim  ;  but  let  thisdi 

I  noted — these  facts  of  mine  are  phtnamma  a/  tAs 
init,  a  region  of  whiah  little  is  known,  llieydo 
>t  coiiflict  with  any  experimental  facta  or  ordinaif 
itural  lawB.  They  belong,  probably,  to  tfat 
dream"  faculties  whioh  no  one  has  explained. 
Ou  tbe  other  hand,  the  spiritnalistio  pretences  of 
materialisation  are  directly  opposed  to  aU  the  proTad 
laws  and  facta  ot  acienoe  and  experlenee,  and 
iDTolve  the  capacity  to  oreate  matter  (oreation 
means  ooll  action,  atrknging),  say,  from  tlw 
"  ether,"  and  not  mnely  that,  which  might  be 
conceivable,  but  to  endow  it  with  orsanisation. 

In  reply  to  "  A.  S.  L."  (33812,  p.  629),  I  OM 
assure  him  that  ezttaotditMij  at  M  miT  Bod  blt 
atatementa,  they  are  quita  smipte  compared  wttk 
many  which  I  could  give  fnnn  my  enNoianot.  Thtr 
reooided  a  form  of  «ap«rlment  wbioh  I  b»*o  taa- 
quently  used  in  varions  ways  when  I  was  inTssU- 
gstingthis  subject.  His  remark  that  tliOM  attand- 
mg  i^aneea  are  not  prerlontly  uMtmerlted,  I  have 
already  dealt  with.  As  to  tha  spirit  photiwr^iht^ 
their  mode  ot  prodnotimi  bat  often  been  axpblDad ; 


great  many  more,  and  mnoh  bett« 
believe  fliem  to  be  anything  bat  delib 
frauds  on  the  part  ot  tome  one.    I  hc^  mnohth* 

and,  not  to  ndnee  mattan,  of  neailr  the  wbola  of 
the  spiritnalistie  bmineti  oonduoted  Vr  {ootesBonal 

pbenomena  of  the  mttmerf  o  order. 

I  may  augntt  to  "  Hattw,"  f.  S29,  that  poaaVr 
Kent's  high- talutln'  metapl^aicB  closely  bdrdar  on 
nonsense,  and  tbat  it  It  not  sate  to  trntt  to  lawi 
laid  down  by  people  who  define  what  th^  know 
nothing  about— (that  is  metaphysics)-  Kant  mar 
say  that  "  an  elapsed  etemi^  it  an  impottiUll^,'' 
and  jet  it  la  a  certain^,  because  the  mind  cannot 
concaive  an  abaolnta  b^inning;  if  "ICatttr" 
thinks  heoan,  jutt  let  Urn  go  ImmE  In  mlad  to  tbat 
heglunlDg,  and  see  II  he  doe*  not  want  to  aak, 
Wnat  wai  before  thiaf  An  eternal  snooession  of 
changes  Is  qnite  oonoeivabte,  and  no  dictum  of  Kant 
(who  talked  more  rabbUh  than  most  men,  Hegel 
perhaps  being  his  netrest  competitor)  will  nuke 
untrue  that  whichis  conceivable,  any  more  than  ita 
being  coooeiTable  will  make  it  true.         SlcniK. 

THE  LIKIT  OF  THB  UNITBB8B. 

[33371.]- 1>  regard  to  a  Umit  aadgned  to  be 
universe,  as  implied  by  Mr.  Edinn  Holmaa, 
Biichner,  in  "  Force  and  Matter,"  p.  6,  tajt, 
speaking  of  the  "visible"  stars:  "But  a  aimpta 
otueriation  must  convince  us  that  these  stars  an 
□ot  the  limit  of  apaoe.  All  bodies  obey  tha  law  of 
gravitation,  and  attract  each  other.  In  assumlngi 
now,  a  limitatioD,  the  attraction  most  teod  to- 
wards an  imagined  cantie  of  gravity,  and  the  eon- 
srquenee  would  be  the  corglomeration  ot  all  matter 
in  one  celestial  body.  However  great  the  dis- 
tances may  bo,  snch  a  onion  must  happen ;  but  aa 
it  doea  not  happen,  although  the  world  exiats  from 
eternity,  there  can  be  no  attraction  towarda  a  oom- 
mon  centra.  And  thia  gravitation  towardsa  oantm 
can  only  he  prevented  ^  there  being,  b^ond  the 
bodies  visible  to  us,  others  still  f  arthsr  whidi  attract 
frnm  without,  and  so  on  aU  infimttin.  Grsry 
imagined  limitatian  would  reader  the  sxisteiioa  ttt 
tbe  world  impossible." 

Mr  Holmes  (letter  33732)  says,  turHisr,  ravolo- 
tion  fiom  ii.Siuty  seemi  incompatible,  &c. ;  yet  a 
commencemeDt  ot  revolution  appears  to  metot»> 
qnire  an  impulse  from  "  without."  Does  this  not 
imply  a  paradui  ?  It  there  be  "  something  "  witb- 
<  ut  the  universe,  the  univania  cannot  be  what  tha 
eipreasion  implies—"  all "  there  is  '.  Bat  "  all  there 
ia''  and  scmo^hing  besides  "outside"?  Are  not 
such  terms  merely  relative  as  to  positioD  F  If  some- 
thing be  "outside"  (without)  tbe  universe,  tha 
uuivFrse  must  be  "outside"  ot  tha  something f 
What  are  attraction  and  repulsion  but  "foroa"ui 
relation  to  position  V  The  one  sets  from  aoentra 
(within), the  othertowardsBoentre(withont] ;  but 
they  are  but  "one"  force.  P.  W.  S. 

BTBBILIBBD  WATSK. 
[3387'i  ]— Tbkbz  ia  so  much  reason  to  bellere 
that  cholera  is  chiefly,  if  not  entirely,  propagated 
by  the  water  used  for  drinking,  that  a  few  caasa  of 
cholera  nostras  often  do  much  good  in  directing  the 
attention  ot  the  popnlaoe  to  the  impoitanee  ot  sani- 
tation JD  Eeneraf,  and  the  use  of  pare  water  Id  pai- 
ticiJar.  Many  people  boil  the  water  supplied  to 
them  if  it  is  to  be  used  for  drinhJai^Vnii.'ii.  >»  'mli 
eatj  to  ni««ti  x-sftnAa  ■«"- -'^i^  ■'«*~ '***-^'^ 
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been  Bt«rili>ed.  The  Caninltbig  Conmiittae  uf 
Public  Hj^eae  of  Fiance  hu  for  b  loiig  Ume  do- 
rind  to  wd  to  ita  duintacting  plint  some  apparatus 
daufoed  forthe  aterilisatbni  □(  w&ler  b;  heat,  which 
it  might  indnce  dtiaa  to  procure,  or  which  it  might 
md  Id  localitiea  viaitM  by  na  epideimc  when  the 
DMurity  tharafor  tkould  be  daiuongtrat«d.  Thit 
project  hu  jost  been  pat  ia  sieantion,  after 
nninwont  trial*,  bf  Messn.  Boaait,  Geaeate  and 
Henchei,  In  the  following  wsf:  The  drinkiog 
watar  ii  lad  into  a  pnmp,  whance  it  ia  sent  to  tbe 
lowei  put  o(  ft  metallic  cvlicder  contaioiug 
»  worm.  When  thia  cylinder  la  filled  the  water 
(Mdiel  tha  bottom  of  a  second  cylindei 
omMttaatMl  in  the  aame  way,  and  than  it  ia  finally 
lad  to  a  laoeiTar,  in  which  it  i»  heated  to  130=  C. 
under  pi  fure,  in  contact  with  steam  pipes  con- 
neatedwltbfttoder.  Afterthewateilueboiledfor  a 
oartaln  lenrth  of  time  it  is  forced  into  the  womu  of 
Ihs  two  ojlmderB  designed  for  the  reception,  in  the 
flitt,  ^  tM  pnra  water ;  then,  aiter  cooling,  and  s 
■nbasqaent  filtration  throngh  &  Uyer  of  ailioioDa 
«nd,  It  flow*  onttide.  The  boiled  water  mnat  be 
imtnptly  oonsomed,  for,  like  all  puia  water,  it 
BOwewBl  the  ringolw  power  of  becomuig  rapidly, 
not  tamporaiilT,  mU  infected,  Wh&teTermay  have 
ItMn  nid  of  it,  it  ia  eamly  digaatible  after  it  has 
baen  anffldtDtly  ourated.  It  wonid  be  well,  then, 
to  obtain  It  in  luffldent  qnutltr,  ftt  leaat,  for 
Ainking  pntpona.  The  ooat  of  thii  arrangement 
BKMt  ba  oonitdanbla ;  but  it  ia  an  innnioua  denoe 
for  aooDomiring  the  heat,  aa  tha  oold  Impute  w»tar 
faalpa  to  cool  the  boiled  water,  and  ia  itself  partially 
batfted  bafca«  it  reiehea  tha  boOer.  A  domestio 
■priiance  ot  tlie  kind  might  l>e  made  on  the  am  ill 
iSue,  and  if  placed  near  the  kitchener  or  in  a  floe, 
wonld  otlllae  «obm  ot  the  waste  heat,  and  proTide  ■ 
Oonatant  supply  of  aterilised  water,  which  would 
•oon  bMOma  cool  euongh  to  drink  after  psaaiiig 
ttionoh  the  wonna  or  ooilg  ot  pipes.  The  i^nestioD 
wonld  be  ot  what  to  make  those  wonna,  for  compa. 
oc  lead  pipes  would  aoaicely  do,  and  copper  would 
barMbei  aipensive.  But  peibapa  they  might  be 
madaof  glaw. 

Tint  tmd  water  is  a  protiQo  aoorce  of  diaeaae,  or, 
kt  leaat,  a  moat  reedy  vehicla  tor  ita  conveyance, 
is  wsU  known,  and  in  oaaaa  ot  typhoid  the  dnnking 
water  ia  Inrariably  anapected.  In  a  back  volume 
there  la  aji  Dluatrated  desoiptioD  ot  the  tamoui 
ducago  "  crib,"  by  means  of  which  water  wei 
obtained  from  Like  Michigan  aome  diatonce  from 
the  ahore,  but  typhoid  hu  such  a  death-rate  in 
Chicago,  even  that  aource  of  aapply  ia  snapeoted, 
■nd  1  r^d  that  tha  naw  Sft.  tunnel  ot  the  Chicigc 
Water  Wocksis  no*  apulj  complsted.    It  extendi 


•streme  end.  In  this  wm  it  ia  expected  a  cen 
inpplj  ot  pure  water  will  be  obtained,  in  qnontitj 
•bont  one  nnndied  millions  of  gallona  daily.  Thi 
Uka  wataroeuthe  shore  ia  so  contaminated  witt 
MWage  as  to  be  nndeairabla,  it  not  actually  danger- 
ons.  Tha  Intake  of  the  present  tunnel  ia  H  milei 
from  tha  ahoia  line,  and  it  ia  alleged  the  sewage  ii 
more  or  less  mixed  with  this  water.  The  lorgi 
death-rate  ^m  typhoid  Indicates  sithsr  bad  watei 
otsome  otlier  daogemus  coaditlou  of  things.  Tbi 
atatiatice  ahow  1,4U0  deathafrom  typhoid  pormillioi 
of  Inhabitanla  in  Chicago,  againat  U(l  in  Liudon 
220  in  New  Yot^,  335  in  Boatou.  There  ia  obviousi] 
something  wrong  in  Chicago  ;  but  pouibly  it  ia  no' 
K  much  m  the  coarse  of  supply  aa  in  ruhsequen' 
oontamlnatioii,  and  tha  old  adnce  will  hold  good 
Boil  bU  water  before  diinking,  no  matter  how  puri 
it  may  1m  believed  to  be.        .  A.  P. 


iUlical  /oiir/w(.  Sovember  L!Oth,  IKST,  we  rood:  — 
'  Aa  now  constitoted,  the  General  MediCLiI  Council 
I  for  judicial  and  disciplinary  parposei,  probably 
he  mo«t  costly,  the  least  efficient,  the  moat  cum- 
iroua  tribunal  which  has  bvbt  been  created.  Its 
lowers  are  painfully  hmited  to  proceedings  of 
Imost  Draconian  severity ;  its  conatitution  lb  at 
Uce  feeble,  diSusa,  and  enormoualy  costly,  the 
node  of  investigation  inaufHcieat  and  tedious,  and 
he  droumatoncea  under  which  it  is  called  upon  to 
xerdae  Its  jurisdiction  altoeether  unaatuifactory. 

"  Tbe  powers  which  the  General  Medical  Coondl 
■oaateses  ara  confined  to  removal  ot  the  offenders 
rom  ths  reglater— that  ia  to  asy,  the  ultimate  and 
aost  aevere  punialunent  alone  can  l>e  indicted  by  it. 
!^  ia  obviously  abautd  aod  unjnat  to  ell  parties, 
t  is  as  though  a  polioa-oourt  should  be  confined  to 
uflicting  a  senteitoe  ot  capital  puniahmaut,  and 
nuat  either  prononnce  acqmttal  or  summary  execu- 

Such  istbe  judgment  of  an  enlightened  andtolar- 
ible  medical  jonnal  on  the  Geueral  Mvdical  CiiuncU 
if  Great  Britain  and  Ireland. 

M»dical  Council  is 
body.  Its  miadeeda  to 
lumaiikind',  as  recorded  in  the  aichivea  of  medical 
listory,  may  be  likened  to  one  great  plexus  of 
iruelty  and  crima|  and  as  it  is  also  a  council  ot  the 
noat  coatly  description,  sitting,  I  believe,  at  the 
uet  of  about  £60  an  hooi,  for  about  the  sole  por- 
M>se  of  onisbing  any  medical  man  who  may  happen 
o  be  a  philanthropist,  and  wiah  to  snhEhten  the 
loor  and  ease  the  aufferingi  ot  natme'a  diaeaao,  I 
;hink  "  it  ia  iotolerabla  that  so  confused  [lic]  and 
mpwfect  a  conatltution "  ahonld  any  longer  con- 
tinue. "  Parliament  gave  the  Conucil  birth. 
Parliament  will  one  day  be  called  upon  to  give  it 
,tsdeBth.blow."[AiiEs].— VidoDr.H.A.Alloutfa 
etter  in  the  LteJ>  Timii,  May  IGth,  18S9,  entitled 
"  Vindictive  Action  of  the  General  Madlcat 
Council." 

The  wilful  calamitlaa  and  disgraces  of  the  law- 
lupported  medical  inquiaition  are  mnltifiiiioui. 
It  la  aibitruy  and  cruelly  deapctic,  and  all  who 
work  tor  social  ind  pohticel  piogreaa— for  the 
]ueatioo  we  are  discnaaing  is  neither  an  abstract  or 
a  pure  science  one — would  do  well  to  atrike  a  blow 
that  would  cripple  ita  powara  for  malicianj  hate 
md  cruel  wrong ',  or,  what  would  be  better,  a  blow 
that  would,  aooner  or  later,  help  to  annihilate  snch 
in  eipensive,  backward,  ante- progressive,  and  oat- 
3t  -touch-  with  -  the  -  people  oiganiaation  as  the 
Qeneral  Medical  Council. 

The  doings  of  the  General  Medical  Council  art 
derogatory  to  tha  poaition  ot  social  and  medical 
•cience,  and  opposed  to  the  progrees  of  educatioi: 
and  iutsltigence.  Joseph  Oolllnion. 

WolsiDgham,  Co.  Durham,  July  23. 


E.  a''  no  doubt  undBistanda  what 
"  priestcraft "  has  to  do  with  the  rule  of  th( 
medical  profession  agaiuat  advertisiug.  But  il 
would  l>e  a  great  boon  to  men  like  myself,  lesi 
amply  gifted,  if  the  Editor  would  condeacend  U 
explain. 
The  rule  which   prohibl's    odvertiiicg  is  recog. 


1  on  a  par  with  the  petty  malice  which  ^IdIIt 
liatineulshes  bstween  the  "Mr."  and  '■Dr,,'' 
rhichby  custom  ia  prefixed  to  all  medical  msii'i 
lames,  but  which  "  Mr."  Allioson  haa  hunaalf 
lever  asanmed.  Whatever  the  reault  may  be,  we 
le  Rlad  that  medical  men— of  aa  good  ttandmg  aa 
limaelf,  we  con  asture  "  M.R.C.a.'^  (one  a  notreiy 
liatmt  nei^bonr  ot  hie  own),  sad  m  no  wsj 
redded  to  "  Mr."  Allinson's  views— have  eoDa 
orward  in  the  Esolibh  MxcKisio  to  prot»* 
against  the  action  of  the  G.M.C.— Ed.  "  B.M."] 
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p.  UO},  ot  the  Sth  inst.,  is  worthy  ot  all  commendu 
tion,  and  I  venture  to  thank  him  tor  calllug  atten 
tbu  to  tha  anbjecC  In  snch  a  free  aud  reiolub 
msnner.  When  he  says  tha  Qeneral  Medica 
Conncil  bia  torita  motto,  "  B]  as  you're  told,  ani 
don't  argi^,"  but  that  lie  for  one  doea  not  inteui 
to  obay  It,  he  soouda  a  note  t^iat,  to  me,  ii  gladl' 
welcimed;  end,  no  doubt,  mmy  others  will  bi 
convinced  of  "  Ilaratio's  ''  earnest  conviction  as  b 
the  uMlOSanaas  of  the  Gsueral  lled^col  Cnuncil 
but  more— dan gerousnaas,  and  when  we  have  sue', 
amaa  behind  audi  a.  dictum,  there  should  be  u 
SOruplas,  but  that  au  earnest  deaire  fur  refori 
prompts  his  atricturas,  it  atrictures  they  be,  oi.d  le 
member  that,  never  mutter  how  antagoniatic  w 
might  ba— if  wa  shut  our  eyea  to  the  real  f  lOta— t 
hia  own  ideas,  the  moral  Ivirn)  which  suatoina  bi 
inuieachnient  ought  to  c<rry  the  day. 

I  do  not  wish  Ui  autiripate  how  aoon  tbe  won 
dlOnsMediiul  Star  Chamber  will  be  ab  jlialied.  A 
I  know  ia  that  it  was  well  fco'ched,  and  very  nearl 
•lain,  with  the  prosecution  ot  Dr.  Henry  A.  Allbuti 
of  Leeds.  Sores  of  eminent  opinions  might  h 
•ddu^  out  of  thoseeipressedat  the  time  ot  Di 
Allbutt's  trial;  but  for  the  present!  ihatl  cnuteu 
myself  with   quoting  only   one.    In  the   J'rilii . 


m>mheiBDf  the  Loudon  Stock  Eichango.  Uodei 
these  ciicumttaaces  it  will  probibly  nut  "periah' 
yet  awhile. 

Mr.  Allinson  is  but  rasping  what  ha  has  sown 
and  sown  not  in  ignorance,  but  in  full  knowledg, 
and  after  warning.  Hu  will  tacet  with  but  aciin 
sympathy  from  all  who  (whether  medical  men  o: 
uot)  hold  that,  having  obliiiued  certain  advaDt.<gei 
subject  to  cectaiu  conditioui,  he  was  bound  ir 
honour  either  to  ob:erva  the  cunditiona  or  li 
relinquish  the  advantages. 

I  say  "  Mr."  Allineon  advisedly.  ?Jt.  Alliuaoi 
hai  not,  and  never  bad,  any  claim  to  the  title  o 
■'Dr."  U.B.0.8. 

I  What  we  object  to  ia  the  interpretittiou  am: 
enforcement  of  Uis  law  by  tha  particular  manopol; 
ooQcerned,  which,  our  curiespoudeut  knows  veii 
well,  winks  at  tbe  ' '  adveitiaeoiBut "  of  somi 
doctors'  natii^  at  the  end  of  testimonials  ot  wiui 
and  all  aorta    of    medical    i      ~ 

srtiaemanta  ot  their  books    _ 

pubhahers,  and  cornea  down  on  Di.  Allinaoa  furwha 
IS  practically  tha  sama  thing,  aiiuply  becsuie  he  hu 
dona  other  things  which — wholhor  right  ur  wrotif 
— they  cannot  puniih  him  for,  or  dure  not  try  to 
The  Stats  is  tha  only  body  which  cm  eaftly  b 
intruarod  with  such  power  as  that  poatcinad  by  th 
Gen Rcol  Medical  Council.  Keslly,  ths  otheiboilk 
"  M.Ii.C.S."  aliudea  to  have  no  auch  powers.  Th 
Stock    Eichitnga  cannot  prevent  ouiide    hro^tfli 

from  the  Stock  Eichaugo.  'Dia  judges  must  E^ik 
a  solicitor  oil  the  K.jlts.  not  the  Iuc>~rporatad  Lx 
Society.     Only  in  the  General  Medical  Council  en 

..„  .-:. -:yd  jiidxea  Ifl  all  c:rabine 

""' "  "    "lenuy-biUpenn 
own'-inteflact' 


iiu.wuu  um  u-.n.   prevented   a _j    -— rr. 

Phere  is  a  vagueness  about  this  statement  whub 
ar.  Wheeler  would  do  well  to  remove.  U  i>M 
ioubt  absolutely  accurate  il  it  means  thatjantai 
vho  have  bean  vaccinated  do  all  in  due  tuna  dia. 
iurely  Mr.  W.  doaa  not  mean  to  convey  thia  1 

He  doea  not  aay  that  vaceinatioQ  has  nsvtt  pis- 
ranted  a  solitary  death  from  amall-pox.  IlhadMS 
mply  thia,  he  should  eipUin  what  tie  wiahas  jcan 
■eaden  to  understand.  At  the  London  HospiW  it 
s  stated  (I  regret  I  am  unable  to  quote  tbi 
luthority)  that,  in  twenty-five  years,  amoog  Oe 
jnvacoinated,  the  percraloge  of  deaths  was  So), 
uid  omoDgat  those  who  had  four  vaccine  marks  U 
iroa  only  'To  per  cent.,  which  doea  not  eeam  rseoD' 
ulabla  to  Mr.  W.'s  statement. 

I  am  quite  aware  that  it  is  frequentlj  aasatad 
iat  the  voraaity  ot  tha  most  teepeotable  posna 
trtcomes  tainted  when  they  begin  to  dabble  m 
itatistics ;  but  I  give  you  tbe  statemmit  as  I  read  it 

Further,  Mr.  Wboelar  aaya-not  very  Incidly- 
that  "  there  is  the  heat  of  all  reaaoDa  for  placug  to 
tha  action  of  the  Public  Health  Acta  all  thagaiu 
in  the  amall-pox  unless  you  are  going  to  deny  lb 
beneficial  effecta  of  theae  Aota  on  tha  fevers  otw 
than  small-pox."  I  do  n«*  qoita  follow  what 
Mr.  W.  means  by  "tha  gaiiwia  tha  ■mali-pci'': 
but  auppoae  him  to  mean  the  leeaened  prevalsDC*  of 
that  disease  in  recant  yeoie. 

As  presented  by  Mr.  W.,  the  oaab  as  wsQuI 
can  understand  him,  ia  this;— The  lessened  ma- 
tolitv  from,  or  the  fewer  number  of  cases  {I  doa'l 
know  from  Mr.  W.  which  he  indicated)  at  anuU- 
pox  are  due,  not  to  vacdnation,  but  to  racvt 
aanitary  legislation, 

Mr.  Wheeler  haik  from  Doikugton,  a  ton 
which  haa  aboutoalowa  death-rate  asanyinllit 
kingdom.  Will  Mr.  Whealar  aay  bow  many  aoM 
of  amall-pox  have  occonod  in  that  aalubtioua  bm, 
say,  dunng  the  laat  three  yoara;  or  i£  therein 
been  ary  death  from  it  ?  And  will  ha  also  aay  how 
many  cases  ot  typhoid  fever,  scsrlat  f  aver,  poatpcnl 
f  ever, diphtheria,  and  measlssthere  have  been  doBig 
the  same  period  in  it,  and  how  many  deaths  ttm 

The  point  I  wish  to  emphasise  is  thia:  II  tts 
action  of  tha  Public  Health  Act  has  bsM  K 
beneficial  as  Mr.  W.  aUtee,  M  to  practically  taeak 
small.pox  (I  assume  that  is  what  Mr.  W.  maoMj, 
then  it  should  be  equally  beneficial  m  banliUai 
"  the  fevers  other  than  smallpox,"  and  I  want  ti 
know  from  Mr.  W.  (and  I  choose  the  very  town" 
livee  io,  so  that  he  can  personally  make  mqatriii]. 
whether,  in  the  inatanca  I  ask  about,  thia  ii  on 

I  hope  I  have  made  my  question  dear.  Itllr. 
W.  fiuda  that  small-pox  and  "olhar  fevan''kin 
imultaneouily  disappeared  from  his  town  in  Mr 


8TBIKBS :    OB,    OAFITAt.    VBBSTJS 
LABOUB. 

[33876.1— Xow  that  we  have  got  over  the  exote- 
meutof  a"Djahto  thePole,"  ihe  intense  cold  W 
which  we  have  been  subjected  may  have  calmed om 
ntrvea  aulBciently  to  conaidar  diipaarionaUf 
whether  there  ia  not  soma  workable  plan  whaialif 
the  autagoniam  between  cipital  and  labour, » 
frequently  culminating  in  atrikaa,  which  ara  dial- 
troustobuth,  and  which  divert  Uie  trade  from  tM 
country,  can  be  avoided.  In  my  humble  opini* 
there  ia :  and  I  propose  a  (cheme  which,  I  am  foUj 
aware,  ia  tar  (rom  perfect,  but  which,  itseemilo 
me,  B«  one  who  haa  worked  for  hire,  and  now  aa- 

rendering  disputea  wall  nigh  impoaaibla.  1  tluiil 
it  will  be  conceded  by  all  that  evray  man  or  wonui) 
who  works  haa  a  right  to  /.iv— not  only  to  eiift 
but  to  live  comlortably.  I',  must  also  be  evidail 
that  a  man's  riches  :do  not  conaiat  exactly  in  h 


pfuijilj».r  Bhillinga    he    cii 
L    but  ^»o    on     the    coat 


of    ' 


n  tht 


It  of  out  aoimpoudetit  »: 


week:    but  ^»o    ■ —     .-. 

aarics  ot  liJo  ul  'I'f  t"M  bsm},  Henca,  m  m  u— 
ot  oil  WMes,  I  should  take  that  cammoditywhii 
virtuiUy  rulea  the  price  of  all  tbe  r«at.  This,  1 
consider,  ia  hrcai.  Now,  from  an  avcrige  takm 
ot  individuals  in  this  country,  it  appaais  thai  • 
weekly  wage  of  tha  value  of  o5  qiurtem  loaves  win 


tNGLISH  MECHAMO  AND  WOULD  0*  SOIENOE:   Ho.  U38. 
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ureameat,  tbat  the 

IkIxiqi  ihoold  be  the  vniue  qi  one  qiiarUni  loaf  pir 
heiir,  wh»t«TBr  might  ha  tha  thIoo  o£  the  quartern 
lomf  ftt  the  time  tud  place  n-here  the  IkIioiit  is  per- 
(omied.  (01  coune,  there  ia  no  ueceuity  tostipu- 
lats  that  the  mge  aJiQuld  be  eiKtly  the  value  ol 
ona  qauteru:  on  discuaiioii  bstweeu  labour  ami 
wpilal  Mpn««,taaTca  Beneisll]-,  it  mielit  be  found 
that  a  man  needs  more  thao  one  quartDm  pBt  houi 
to  live  comtottabi;  ;  but,  at  an;  tate,  the  wage  foi 
mukined  InhouT  once  flied  at  a.  bread  value 
latia,  ihould  remain  invariable  at  that  ratio.) 
^kicg,  theroforo,  the  value  at  unskilled  labour  al 
one  qnartom's  value  per  hour's  wrak,  it  will  bo  e«sj 
to  colcalate  the  iiiiniiiiMui  value  o(  any  other  luboui 
by  adding  to  that  the  iateivet  ot  the  time  or  monej 
<p«ot  in  aoquiring  the  suparior  bkill.  In  throwing 
out  ttaeee  auggeations  to  thote  of  jonr  readers  who, 
Uka  my*^,  have  been,  or  are  "  Eoglish  Mechuiica," 
"""'■''      'e  disposed 


particle  of  ;;uiic->ttnti  in  the  nitrocellulose  used  toi 
mjiktii^  xylonite  it  would  be  fatal  to  its  prtjduk^lioi 
— i.e.,  the  impure  form  of  pjiDxilin  has  valuabli 
propertips  oE  which  the  pure  form  is  devoid— B 
rather  iritereatiQg  tact  to  chemical  studenta. 

Mr.  Meniom  in  his  first  letter  aaid  that  suet 
atatemeuta  iujuted  tiie  prospects  ot  his  compau)-'! 
production-  Now  tLe  paauge  quoted  diatiuctl; 
Btates  th»t  xylonite  con  be  m^a  "it  not  Greprooj 
at  leutuou-iuU'immBbla,"  and,  moreover,  calls  i1 
an  "epoch-making  diaoovery.''  It  is  likely  thai 
some  coreleiflly  prepared  imitation  of  hia  ccropany'i 
products  boa  wrought  the  effadts  reported.  Per- 
BontUf  I  wetcoEue  any  artifioial  substance  whict 
prevents  the  killing  of  elephants  (o(  tchich,  ui: 
doubt,  "  Bjs  ''  could  tell  ua  something)  tor  the  lolt 
purpose  in  most  casaa  of  procuring  their  lu>ks~s 
equalled  only  by  the  cruel  slaughter  ot  senli 


for  their  skins. 


A.  £.  B. 


rtlora  .,     .     

of  tha  queittoo,  but  hope  to  nlidt  discnaiicn, 

ia»j  lead  to  some  aolntioii  of  this  important  ques- 
tkn.  I  am  fully  convinced  that  one  o(  Uie  gteateal 
aid*  lo  tha  amicable  settlement  of  the  labour  and 
«^rital  queation  lies  in  the  kindly  feelings  between 
cuitaliili  and  labouren,  and  these  fceliDga  cac 
enlT  attain  full  growth  when  f  oateted  by  a  Chriitiaii 
and  brotherly  spirit  on  both  sides,  aa  oupoied  t<: 
any  raligioiu  or  doai  diatiuctious.  Fur  this  reuoc 
I  hail  with  delight  tha  spread  ot  co-operation,  and 
tnitt  to  see  its  rapid  eitenaloD.  a.  Bottone. 

AOOTTSIIOa. 

[33877.]— Tnz  quality  and  quantity  ol  tone  in  a 
pianoforte  are  greatly  improved  if  the  instrument 
•tand  in  a  voliuue  ol  air  fitted  to  respond  ailhec 
with  its  nonnd  or  lower  partial  tone  to  the  lower 
01  lowest  boea  notea.  It  is  well  known  that  by 
moving  a  piano  about  lo  ditT^rent  placea  in  a  room 
tha  qiiallly  and  quantity  of  its  tone  vary  with 
■very  change  mode  in  ita  pusitioD  ;  and,  as  the 
TOltuna  of  air  in  the  room  remains  precisely  the 
aama  all  the  time  we  are  thus  alteiing  the  poaition 
of  tha  inatnimout,  there  must  lie  a  reason,  I  thiuk, 
which  tha  time  occupied  in  tha  return  of  the  wavee 
doea  not  explain.  I  accordingly  made  on  eiperi' 
maot  which  1  will  presently  endeavour  to  describe. 
Air,  inclosed  in  a  room  or  otherwise,  when  put  in 
nbration,  orrongea  itaelt  in  the  same  relative 
Boonatioal  proportions  aa  does  a  solid  body.    This 


, r  of  the  room 

.  If,  then,  the  air  in  a.  room  form 
I  and  neutral  regmcnta,  it  must  have 
aiOBa  or  a  certain  number  of  vitoatious  of  its  own 
in  MCOldance  with  ila  form,  mass,  and  densi^, 
indapandant  of  that  produced  by  an  instrument 
wiUun  its  masa,  to  wMch  it  responda  either  with 
ita  ground  oi  orertocea.  In  order  to  enable  me  to 
flad  tha  tone  of  a  certain  masa  of  air  I  took  a  violin 
bnait  and  fastened  it  into  a  hoop  with  strinca 
•omawhat  in  the  aame  manner  aa  the  spider  secures 
hia  wab  to  the  twigs ^(_a  ihrub.     I  then  glued  a 
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ODWhidi  I  then  struck  it  witt  

may  mention  that,  to  get  a  olaor  body  of  air,  I 
Bada  ay  experiment  in  a  ball  20ft.  toai-  from  the 
stalreasa  to  the  door,  l^ft.  4iu.  high,  oud  3ft,  oin. 
wide,  the  tamperature  at  the  time  being  7i*  Faiir. 
Holding  the  hoop  with  the  breast  in  a  vertical 
podtion,  and  striking  it  with  the  hammer  on  ita 
oowrex  side  (I.e.,  more  a  kind  ot  a  push  than  a 
blow)  towards  the  volume  of  air,  it  sounded— at 


.  at  7uj.,  E  Sii  vibratioQS  per 
■eCDDd:  at  2in.,  P  34o  vibratiana  per  aecond.  I 
have  haia  omitted  the  fractional  vibrations.  A?  I 
could  not  dose  up  the  apace  oE  the  staircase,  these 
Dotea  are  only  overtones  ot  that  volume  ot  air. 
Tbe  eonclodoo  I  draw  from  above  with  regard  to 
tha  BOimd  of  a  pianoforte  is  that  if  the  grouud  or 
lowar  overtona  of  the  air  in  a  room  produce  the 
■une  Dota  or  number  of  vilffations  ai  tho  lower  or 
lowatt  baas  note  in  tbe  piano,  it  will  then  reepond 
with  its  upper  partial  tones  to  all  the  notes  upiiurrii 
intba  inatrumeut:  Init  if  the  ground  tone  ot  the 
air  is,  say,  as  high  as  the  middle  C  ot  the  piano,  it 
will  reepoud  to  that  note  and  with  its  overtones  to 
all  tha  other  notes  upwards  only,  leaving  the  lower 
baHDOtea  tobereipouiled  to  with  overtones,  when 
ita  nnnd  then  appear*  to  be  of  a  higtaur  jiitch,  and 
Basil  in  quantity  or  volume. 

J.  H.  Sobacht. 

XYLONITE. 

[33878. ]_— Ms.  Mkhmak  might  well  be  puzzled 
it  ha  Imagmad  tbst  I  bad  read  Uie  statement  for  the 
flnt  tlma  on  tha  3Qth  June.  The  perBgraph  pub- 
lidud  in  the  "E.  M."  waa  merely  tne  first  in- 
dapendant  oORoboration  which  I  came  across.  I 
havo  wad  tba  commnnioalion  to  Pholcg.-'iiil.u  otiixa 
31rt,  wUA  awwti  that  were  there  tho  olightijst 


kxosii  the  curiosities  in  the  minea  and  mining 
building  at  the  Chicago  Exliibition  will  be  a  solid 
gold  brick  weifihing  -iUOIb.,  aud  worth  l.^.nodijula. 
It  will  be  tiliibit«l  by  a  mine  owner  ut  Ueleus, 
Muutaaa. 

Tna  largest  tailing- veaael  belonging  to  Britisl 
owuersisthe  5o;/ia/i,  a  tour-masted  steel  "bsrque," 
ot  3,200  teas  register,  but  with  a  daad-wcigiit 
capacity  ot  5.300  tona.  She  was  laimched  the  uuei 
day  at  Port  Gliuigow. 

Aerial  Navigation.— M.  T.  Hyatt  is  convinced 
that  oo  success  can  be  obtained  in  the  goveminii 
of  bodies  fioatiug  in  tbe  air  until  the  method  ol 
progreas  adopted  by  the  insect  ia  fallowed  and  somt 
means  found  liy  which  the  fioatinR  body  can  itaeli 
produce  the  air  required  for  its  Hight.  An  illustra- 
tion ot  this  theory  is  given  in  an  incident  whict 
befell  him  on  travelling  from  London  to  Liverpool 
not  long  ago.  The  wmd  was  high,  the  train  wai 
travBltiog  at  full  speed  when  hia  attention  wai 
attractea  by  a  l>ea  which  kept  up  with  the  train, 
fighting  valiantly  against  the  strong  current  of  air, 
and  now  and  then  rebounding  agaiuat  the  closed 
window  in  its  frantic  e  florts  to  find  a  place  of  rest. 
The  study  ot  this  ttrouge  battle  would  have  de- 
lighted the  heart  of  Sir  John  Lnbbock.  PreMotlj 
the  traveller,  moved  to  compassion,  let  down  the 
window.  The  bee  immediately  Hew  in,  buzziof; 
joyously,  when,  untortunately  settling  on  the  news- 
paper held  by  a  gentleman  who  sat  oppotite,  the 
poor  little  iusect  met  with  instant  death,  being 
knocked  to  the  fioor  ot  the  car  and  trodden  upon 
without  mercy.  Mr.  Hyatt,  who  bad  bean  watch- 
ing with  the  greatest  interest  (his  oonfiimation  oi 
his  ideas  with  regard  to  the  power  ot  the  insect- 
WLDg  in  the  government  of  the  aii,  and  had 
intended  to  derive  more  information  frcm  the 
little  creature  by  sending  it  forth  once  again,  after 
repose,  was  grievously  disappointed,  oa  be  had 
hoped  to  be  able  to  obtain  ccuviotion  ot  the  truth 

Laiiteru  Ficturea  In  Bellsf.— A  method  of 
producing  pictures  on  the  screen  in  relief  has  been 
pattmted  by  Mr.  J.  Anderton,  of  Birmingham. 
Two  views  or  picture)  of  an  objsot  are  taken  m  tbe 
direction  in  which  it  would  be  viewed  by  tha  tno 
eyes,  by  photognpby  or  other  means,  and  theae 
picturea  are  placed  in  on  optical  or  magic  lantern 
with  two  sepoiate  nbjectivea,  or  in  two  or  more 
separate  lantoma.  Into  the  optical  ^etem  of  each 
ohHc'ive  or  lantern  ia  introduced  a  Nicol'a  prism, 
rLUectors,  plate  of  tourmaline,  or  any  other  material 
or  apparatus  that  will  pclariae  the  fight,  and  theae, 
foe  simplicity  say  two  Xicol's  prisms,  are  so  placed 
thut  tho  light  will  emerge  from  ona  lantern  polor- 
isbd  in  a  plana  at  a  right  ang^Ie  to  that  emerging 
fcom  the  other.  These  two  views  so  polarised  are 
lupurpoted  upon  a  screea  of  grouud  glass  ot  any 
other  material  that  will  not  depolarise  or  ellipttcolly 
p.ilaiise  the  enlarged  image  or  representation  of 
tho  two  views  projected  upon  it.  The  superposed 
liews  ore  viewed  by  the  observer  through  a  pair  ot 
analysers,  or  Nioorapriama,  or  any  other  aubstanca 
Dr  ajatem  capable  ot  effecting  some,  and  these— say 
N'icol's  prisms — are  placed  with  their  planes  of  po. 
loriaation  at  right  angles  to  each  other.  The  one 
prism  will  permit  the  one  picture  that  ia  polarised 
in  the  aame  plane  to  reach,  say,  the  right  eye,  and 
-■" "  the  second  piotnre  from  fulling  upon 


;  the  socoud  picture  from  falling  upon  it.  There 
s  then  (as  the  pictures  are  already  superposed  upon 
;ho  screen,  and  ss  upon  each  eye  a  diffureut  picture 
■r  view  falls  upon  corresponding  portions  of  the 
i-tiu!!)  all  the  conditions  under  which  the  effect  of 
[tereoscopic  vioion  is  prodnced,  and  therefore  the 
lombined  picture  appears  in  relief,  giving  the 
mpiession  of  actual  solidity  to  the  observer  nr 
iImivbis.  Uj  the  mctliuti  'lie  r<>lours  uf  the  pit- 
.ures  are  not  in  Buy  way  sflVcted. 


EEPLIEa  TO  QtTlamiS. 

,*  In  t/itir  aniatri,  Carrtspoiidtntt  art  mp4tt-- 
ifiott,  in  «('  ■■ — ' "■-■•!••- 

dntmbtr  of  th*  query  atkcd, 

[77o27.]— SoUir-pathy. —  Perhaps  it  would  be 
news  to  "a.  W.  L."  that  Dr.  Babbitt,  ot  Xew 
York,  has  published  a  woik  on  what  he  terms 
chromopathy  or  colour- healing  by  different  coloured 
lenses  filled  with  water.  Hia  lust  edition  ut  tha 
"  Wondera  of  Light  and  Colour  '^  was  published  in 
ISSO,  I  think,  and  may  be  had  from  Burnt, 
Southampton -raw.  Uia  lenaea  are  in  the  form  of  a 
hollow  double  cciavei,  &\\n,  in  diameter,  having  a 
capacity  of  8oz,  or  lUoz.  He  uses  blue  to  reduce 
inmuumatory  symptoms:  yellow  (or  constipation, 
liver,  kidneys,  chronic  tumours,  bronchitis,  rheu- 
matiam,  despondsncj,  &c. ,  blue  also  for  nervoaa- 
nesa,  aleepleesnesa,  acute  paina,  pleurisy,  &c. ; 
tr:itiapareul  for  hard  tumours,  cancers,  £c.  •,  also 
sun- charged  waters  in  difterent  colours  as  medicine. 

U.  D.  WYKTffi. 

[7 75S7.]— Silver  Band.— I  do  not  ace  how  any- 
one con  give  a  oseful  answer  to  this  qnery  witbcmt 
specimena  of  tbe  sand  which  it  is  Qetired  to  frea 
from  iron,  or,  st  all  tveuta,  withoat  more  par- 
ticuloTB  ss  to  tbe  conditions.  Is  the  sand  mixed 
with  ferrugiuous  earth,  or  is  it  in  layers,  with  only 
occasional  depoait  a  ot  iron  'C  Aa  the  query  is  appa* 
ceutly  of  a  somewhat  commerdol  nature,  would  it 
not  be  advisalile  to  call  in  an  expert  and  let  him 
examine  Uie  beds  or  pits,  and  scggeet  what  on  be 
done  V  Washing,  would  no  doubt  remove  much  ol 
the  iron,  but  peihapa  the  process  would  be  too  ex- 

[77390.] — ImproTementa  tn  Bef raotliis' Tsl»- 
Bcopea.— Crown  and  Hint  rIbss  are  used  for  tha 

Surpoae  mentioned  by  'ilt.  Naah  ;  but  ^cchapa  Itlr. 
ai^tzi  wiU  auawer  the  question,  as  it  is  addressed 
lo  him.    He  may  understand  it.  SsuK. 

[77593.]— VamlaUad  Paper.— Varnished  papet 
can  be  removed  by  means  of  a  scraper ;  but  par- 
haps  it  ia  batter  to  rub  it  off  with  a  bit  of  coaiae 
sanilstoue  and  pUnty  ot  water.  Flastering  over 
with  a  paste  of  caustic  soda  or  potash  woulil  soon 
■often  the  varnish  and  the  paper  too,  when  it  could 
be  easily  removed.  Ntm.  Don. 

[77696.]— Oajnera.— If  this  querist  can  refer  t* 
a  lew  of  the  volumes  recently  published,  he  will 
dnd  some  detailed  directions  lor  making  cameras, 
with  illustrsUous  which  nuy  be  useful  to  him. 
I  preancbe  he  understands  that  camera-making 
requires  a  fiist-daaa  joiner,  and  is  work  not  to  be 
accompliahcd  in  a  hurry.  S.  U. 

[776U0.1-Oamera  Luc  Ida  .—Without  aoma  de- 
scription o(  this  prism,  it  is  not  easy  to  see  how 
any  one  can  say  how  to  adapt  it  for  use  as  a  camera 
lucida.  What  lenses  con  be  wanted  for  such  a 
purpose  V  S.  H. 

[771114.]  —  Partial  "Vacuum.  —  "  How  long 
before  the  air  leaked  in  and  spoilt  tbe  vacuum  "  in 
this  arrangement  would  depend  entirely  on  tha 
workmanship— tbe  cloae- lit  ting  of  the  pistoiks. 
That  would  have  to  ba  very  good  at  GOO  strokes 
per  minute.     What  can  be  the  object  of    such  a 

[ 7 7C1 7.] -Electric  Body- Bait.— Make  it  of 
litUe  split  cylinders  ot  zinc  and  copper,  separated 
by  a  layer  of  canvas  or  cloth  moistened  with  salt 
water.  Several  pattenia  described  in  back  volumes, 
and  soma  say  they  are  useful ;  but  I  Suspect  faith 
has  a  great  deal  to  do  with  the  benefit  deiived. 


Society,  he  will  find  a  series  of  articles  by  Ur. 
Wenhom  which  will  give  him  the  information  he 
nquiree.  The  artidea  were  lepubliahed  in  theae 
oolumna  somewhere  about  Vol.  XllL-XV.  (1  ean- 
*       ust  now,  and  I  suapect  they  a  '     " 


print) ;  but  p«rhapB  ' 


uic  Vital  "^can  help  tha 


devote  to  the  very  siieaal  work  o 
microscope  lenaes.  K.  P. 

[77027.]- Phonograph.- The  querist,  by  look- 
ing up  his  baok  numbers,  can  fled  sn  answer  to  all 
his  questions  in  the  articles  by  Ur.  Qillett ;  but  I 
con  tell  him  that  if  be  mokes  a  phongrapb  he  most 
not  exhibit  it  for  profit  without  permission,  or  he 
will  find  himself  in  the  law  courts.  M.  T. 

[771133.]- Moaalc- Kiib  tho  marble  with  putty 
powder  on  a  bit  of  cloth  or  felt;  bat  is  not  tha 
mosaic  polished  now,  or  has  the  polish  to  bspnt 
on  i  To  bring  it  up  to  the  polishing  stage,  tha 
marble  must  be  rubbed  down  with  Ayr  atone  and 
water;  then  uaeputty  powder.  U.  N. 

[77637.]— Tarnish.— I  do  not  think  there  !i  any 
Tpry  good  treatise  on  tbe  manntactuia  of  vomiahai. 
^ll'ist  uf  the  papers  and  is'nrlis  of  the  kind  deal  with_ 
the   pro  Besses   in   general  titxc<a— '' 


.   -.ifaB.  s 
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Aro.  12,  isn. 


The  natural  numbers  extend  from  10000  to 
99999.  la  the  left-hKnd  oolamn  headed  No. 
ore  pten  the  flrtt  taai  figures  of  the  natural 
numbers ;  the  last  figure  will  be  found  at 
the  top  ot  the  table,  and  the  lo^^arithm  at 
the  intenection  of  the  two  lines — i,e..  on  the 
same  luie  ae  the  first  four  figures,  and  in  the 
same  column  as  the  last  one.  It  will  be 
noted  that,  while  there  are  eeren  figniM  in 
the  cotuma  headed  0,  there  are  only  four  in 
the  remaining  ones.  The  meaning  of  thiii  ia 
that  the  first  three  fignrea  are  identical  for 
the  logarithms  which  succeed  them,  and  this 
arrangement  is  adopted  to  save  space.  But  a 
caution  ie  here  necessary.  The  initial  figures 
do  not  alwajs  neoesssnly  apply  to  all  the 
other  logarithms  in  the  same  une,  because 
the  third  decimal  alters  in  value ;  and  this 
alteration  may  happen  in  any  part  of  the 
line.  This  may  be  seen  in  the  second  line  of 
the  table  above,  where  the  initial  figures  Sol 
apply  as  far  as  the  column  with  0  at  ite 
head,  but  change  to  3o8  in  that  headed  by  1 . 
In  Chambers's  tables  this  change  is  shown 
by  a  line  drawn  oyer  the  first  figure  of  the 
logarithm  to  which  the  altered  initials  begin 
to  O'pply.  Button  pnts  this  line  over  the 
initlaf  figures  of  till  the  logarithms  to  which 
it  appears  in  the  same  line,  Schrtin  substi- 
tutes an  asterisk  for  the  line,  Babbage  a 
little  "  o,"  and  so  on.  Putting  it  in  another 
way,  and  remembering  the  nature  of  the 
c/iaracUriitic  ot  a  logarithm  as  previously 
explained,  we  see  that  while  the  logarithm 
of  36140  is  4'5579681,  that  of  36141  is 
4-5580002.  Now,  with  small  inorements 
in  the  natural  numbers,  their  logaritluas 
ise  in  arithmetical  prOKression,  whenoe 
obvious  that  the  diSerence  between 
logarithms  remains  constant  for 
several  in  suooesaion.  For  example,  it 
will  be  found  above  that  the  difference 
between  any  two  suocasaive  logarithms 
ia  120.  The  difFerenoes  change  very  rapidly 
at  the  beginning  of  the  tables,  and  very 
much  more  slowly  towards  the  end  of  them. 
Now,  as  the  diSerence  to  which  we  ai« 
referring  ie  due  to  the  addition  of  one  unit  to 
fhe  fifth  fia:ure  ot  the  natural  number,  it  is 
pretty  evident  that  to  find  the  logarithm  of 
any  intermediate  one,  we  have  only  to  do  a 
Tule-of-thTee  sum,  and  say  as  1  :  that 
number  :  :  120,  to  the  increment  we  require 
to  our  logarithm.  For  example,  What  is 
the  logarithm  ot  36194-7  ?  The  logarithm 
of  36194  we  find  by  inspection  to  be4-o5S6366, 
so  we  say  I  :  '7  :  :  120  :  64,  and  adding  this 
toourlog.  we  get  4-5586366  +  84-4-S58GloO, 
the  logarithm  required.  All  neoesaity,  how- 
ever, for  doing  such  sum  is  obviated  by  the 
table  of  proportional  parts  at  the  bottom  of 
the  page,  where,  in  the  column  headed  ~  — 
find  84  at  onoe.  The  student  wiU  see  ii 
diately  that,  -had  the  increase  in  the  natural 
number  amounted  to  -OT,  we  should  have 
added  8-4  to  our  original  loKarithm,  or,  ~ 
■itbeen-007,tben0'84.  In Schron's, Hutti 
&c.,  tables,  the  tables  of  proportional  ports 
are  placed  at  the  right-hand  ude  of  the  page. 
In  Law's,  Loomiss,  &c.,  horizontal  lines 
are  carried  across  the  page,  and  step  up 
where  the  change  in  the  third  figure  ot  the 
logarithm  occurs,  and  eimilai  unimportant 
changes  in  arrangement  oocnr  again  in 
other  collections  ot  tables ;  but  if  the  reader 
will  only  thoroughly  master  the  principles 
involved  in  the  construction  of  the  table 
above,  he  will  have  no  difficulty  in  using 
any  other.  Let  us  take  an  example  or  two 
ot  ite  use. 

What  is  the  logarithm  of  36U4?  Re- 
ferring to  the  table  we  find  it  to  be  4'55n0362. 
(N.IS.,  itoli'oo70W2,  because  the  change  has 
taken  place  three  numbers  previouBly).  Or, 
what  IB  the  logarithm  of  36'2036?  The 
logftrithm  ot  36'203  we  find  from  inspection 
to  be  1'j387446.  and  the  proportional  part 
for  G,  72,  so  that  the  logarithm  of  36'2036  is 
l'«5s7518.  Or,  suppose  that  we  wish  to 
find  a  given  number  from  its  logarithm.  Of 
what  nombet  is  6-5583676  the  logarithm. 


Looking  in  the  table,  we  find  that  the  next 
less  logarithm  is  6'5583605,  the  logarithm 
of  3G17100.    Then  we  proceed  thus— 


abstract  numbers.  I  shall  have  further  t> 
explain  their  application  to  t^  trigimometri- 
malfunctions  when  I  treat  ot  TrigtHiometrj, 
which  I  propose  to  do  in  my  next  papM. 


it  leu  diilcieDca  la  6i 


.__  that  the  number  we  are  seeking  is 
3617159.  Next  let  as  multiply  361S4  by 
36-21G.  This,  as  will  be  seen  from  our  pre- 
liminary explanation,  we  do  by  adding  Uieir 
logaritluna  together. 

4'558.5]6B 

1-5583005 

It  joit 

To  have  got  the  entire  series  of  figures, 

1310439-744,  we  should  require  logarithms  to 
a  greater  number  of  decimal  places. 

Let  us  divide  361400  by  8  ;— 

361400  logarithm    5-55T9S81 
Salitiaot  S  logarithm    0  9030900 

4-6518981  the  log.  ot  4517S. 

We  will  now  extract  the  square  root  of 

36205,  which  we  do  on  the  principle  pre- 

~  lusly  explained,  by  diriding  its  logarithm 

by  2— 

2)4-55878S8 
2-2793843  the  logarithm  ot  190  27614 
As  a  final  example,  w:^  will  find  the  5th 
power  of  3'6162. 

3-6182  log.     0-558228* 

the  loxarithm  of  618-21845  2-791U20 
A  word  in  conclusion  about  negative 
characteristics.  First,  as  to  multiplying 
logarithms  having  them:  as  the  quantity 
carried  from  the  mantissa  is  positive,  it  must 
be  dflacteil  from  the  product  of  the  charac- 
teristic and  the  multiplier.  For  example, 
we  will  multiply  the  logarithm  of  0-3G191, 
which  is,  of  course — 

-5580006 


2-2314024 

Here  we  multiply  as  usual  until  we  come 
the  last  5,  from  which  we  carry  2,  and 
say  4  times  -  1  ia  —  4,  and  —  4  +  2  -  —  2. 
But  a  (at  first  sight]  more  serious  difficulty 
may  occur  to  the  student  who  tries  to  dh'iiU 
a  logarithm  whose  negative  characteristic  is 
not  evenly  divisible  by  the  divisor.  In  this 
case  we  make  use  of  a  little  artifice,  and 
adding  such  a  minus  number  to  the  minus 
index  as  -will  render  it  evenly  divisible,  add 
the  same  plus  number  to  the  mantissa,  it 
being  obvious  that  -2  +  2-0,  -5-t-5-0. 
and  so  forth  ;  ao  that  we  make  no  change  in 
the  value  of  the  dividend.  Thus,  w&it  is 
the  cube  root  ot  -036212°  Its  logarithm  is, 
of  course,  2'558852j,  but  we  cannot  divide 


— --l-,«.d     -5i9^i-j5. 

So  that  the  logarithm  of  the  cube  root  of 
•036212  is  f5196175,  the  natural  number 
corresponding  to  which  is  0-33O829O2. 

So  much  tor  the  theory  and  use  of  log- 
arithms. It  the  reader  will  go  carefully 
over  what  I  have  written  on  this  subject 
until  he  has  mastered  what  I  have  been 
endeavouring  to  teach  him,  I  would  fain  hope 
that  the  application  of  the  knowledge  thus 
acquired  will  enable  him  to  employ  intelli- 

fently  any  table  ot  logarithms  with  which 
e  may  provide  himself.  So  far  I  have 
treated  of   them  in   tlieir  connection  witb 


FHTfilOLOGICAI.   SFFECT3  07 
ALTSBHATIHO  CtTSaEtfTS. 

OFlaie  years  more  attention  has  been  deroUd 
to  what  is  known  as  eleotrotbenpytiiu 
was  formerly  the  case,  and  it  Is  probabla  tbt 
what    hsa    been    recently  learned   m  to  tha 
pbyBial<^cal  effects  of  alternating  CDnentiDl 
EiiKh  freqaenoy  will  lead  to  a  atill  wider  <ua  al 
gleOtrioiCy  in  the  treatment  of  diaeast.    It  hu 
been  known  for  some  time  that  the  phjELOlogii^ 
sSeols  of  alternating  coirents  of  modente  Cn- 
i^nenoy  are  more  severe  than  those  prodnoed  bj 
gontinuons  currents  of  similar  strength ;  bit 
raoent  experimental  notably  those  of  M.Tnli, 
bave  shown  that  aa  the  rapidity  ot  altemstim 
inomosss,  the  severity  ot  the  physiological  efliet 
daoreases,  until  at   freqaendea  appropristelj    < 
termed  extraordinary    it  ceases  altogether  at    i 
Dearly  so.    In  electrotherapy  as  it  hH  baca 
praotised  hitherto,  three  varietiea  ot  enncnl   ; 
bave  been  employed :  tha  galvanlo,  that  fnn    '■ 
batteriea;  the  Faradio,   the   altematiaK  ea:-    > 
tenti  given  by  induction  coita  ;  and  tha  Fraot.    i 
Linio,  those  obtained  from  atatlc  maohinaa,   Aa 
weald  be  ezpeoted  the  ateady  current  frontba    { 
t»ttery  produces  phyiiologicale&eoti  mukedlr    I 
diSaient    from   thoae  prodnoed    by  tha  coih    i 
01  the  eleotro.statia  maohinea  ;  bat  the  Famlia    i 
and    Fnnkllnic    currents     are    vety   sinOK   j 
tn  their  aotioiis,  piodnoing  contiactioni  (Ui 
sndnre  aa  long  as  the  onrrent  is  passing,  Hsti-   1 
over,  with   alMmatiog   cnrranCs    the  phniK   { 
logioad  effects  increase   with  the  strenita  of    [ 
DOrrent — at  all  evente,  to  a  oertain  point ;  aad    ' 
their  aaverity  ia  alio  increased  with  the  hiih    : 
potentUl  ot   the    indnoed    oorrenta  tnm  m   , 
ooila.     It  was,   however,  discovered  that  tlu    | 
aaverity  of  the  eSeeta  decreaaea  with  inenaN 
in  the  rapidity  of  the  altamationa  ;  and  many    I 
nthologiats  and  electrioiana  have  latterly  baen 
mveatigating  the  aabjeot — notably,  Dr.  Tatao,    ; 
NikoU  Teala,  and  Prof.    E.  J.   Honaton.    Di. 
Tatum    denooatrated   that    with    altemaliai 
gnrrenta  of  oompaiatively  high  freqoenej  tlw   . 
phyaiological  effects  decieaaed  in  aeverityiaad   ' 

eSeoa 

. ^wSj   , 

cnnents  of  high  freqaenoy  shoold  bf  hamilaaa 
instead  of  being  ratber  more  severe  in  thaii 
effects  than  thoee  ot  moderate  f reqoenoy ;  aaj 
perhapB  the  hypotheaia  pnt  forward  by  Fral. 
Honaton  la  as  good  a  working  notion  ai  ssj-  . 
He  thtnka  that  the  explanation  ia  to  be  foan 
in  the  manner  in  which,  aooording  to  oat  , 
modem  ideaa,  an  electric  disoharge  is  beliarad 
to  pass  throngh  a  ocmdacting  path  or  cinnit, 
namely,  that  the  electrio  energy  is  not  picpa' 
gated  throngh  the  maaa  ot  the  oondnctar,  but 
throngh  a  medium  lying  outside  the  coodacior. 
In  abort,  it  ia  conaidared  that  in  the  osaea^ 
ouireaU  of  very  high  frequency  the  oanbal 
portiona  of  the  oondnctor  are  quite  free  fioa 
electrio  ourrenta,  which  are  confined,  ao  to 
apeak,  to  the  aurfooe.  In  thecaaeof  thehniiw 
body,  than,  it  ia  aesumed  that  the  saperldal 
portions  only  are  traversed  or  affeoted  by  tba 
cnrrents  ot  such  high  freqaenoy,  while  the 
deeply-seated  vital  organs  are  nnhumed  by  tbi 
diaoharges.  Further,  aa  tiia  frequency  at 
alternation  ihcreasea,  the  body  beoomea  imi* 
and  more  proteoted,  until,  when  the  fcequaoM 
ia  about  equal  to  that  of  the  ether  wavea,  Pnt 
HooBton  conceivea  that  the  surface  of  the  body 
ia  treated  to  acme  aach  effeota  aa  thoae  prodnatd 
by  the  light  and  heat  ot  the  son.  It  wooU 
seem.  In  fact,  that  the  enarmonaly  rapid  alter- 
nations are  horled  away  from  the  body  *a  faat 
aa  they  reach  it,  and  have  not  time  to  prodna* 
any  phyriologtoal  effeota  whatever,  except,  pa^ 
hapa,  a  fealiog  ot  more  or  less  plsaaant  |Ib', 


and,  as  we  mentioned  a  few  w«As  aKO,*0iia 
one  has  already  invented  an  eleetrie-Iamp  batb. 
These  altematljig  onrrente  ot  very  high  fi» 
qoency  are  evidently  worth  atadying  tnm  the 
point  of  view  ot  the  theispeatbrt. 
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the  MipportiDg  outiDgaEhRTe  threads  oat  io  i  neatlui  j  and  in  snob  It   .. ._ 

ethsiotewi.  •itreme  difflonlt;  to  get  tbem  apart  withont 

'   damage.     A  oopfons  anpply  of  oil,  etpeoially 

r   beuzoliae,  aidetheremoTalof  nut«d  puts,  time 

being  allowed  for  tbe  oU  to  mn  between  the 

!    Bnrfaces.    BIowb  Bhonld  be  ganerallj  araided, 

~iS  they  are  apt  to  oaase  fractnre  of  atndi  and 

orews,  thoagh  gentle  tapping  will  often  Btart 

'   a  joint ;   leverage  only,  or  chleBj,  ehonld  be 


are  neoesaarr,  and  hov  beit  to  eSeot  them,  it 
one  that  calls  lor  tbe  exeroiie  of  mnch  jndgt- 
msnt  The  line  bas  to  be  drawn  between 
effloienoy  and  economy.  It  in  not  wise  to  mak» 
a  mnltitnde  of  paita  new,  and  to  running  ap 
expenee ;  nor  t*  it  jndiaions  to  patoh  np  oni- 
mnch  for  tbe  sake  of  eoonomy,  inTolving  the 

ling  throngh  tbe  work  again  at  an  early  date, 

it  me  take  a  few  praotioal  examplee  l^  way 
of  illnetiation.  In  tbe  Srit  place,  as  b)  wh»t 
repairs  are  moat  likely  to  be  reqnired : — 

In  enginsa,  pnmpa,  and  macbinee  genenUly 
tbe  aliding  aurfaoea  become  worn  and  Nond.- 
ibeee  iuclode  allppere,  rode,  jonmaU,  aod 
braseea,  g]aQde,ralTes,  and  Talro  faoM  ;  pittooa, 
and  oyliuder  borei  ;  rods  alto  beooma  bent,  pini 
wear  looae,  and  tlttinga  in  general  elaok. 

Aa  each  portion  of  a  meobanisib  it  being 
removed,  note  all  mature  that  ehoiild  be  om- 
reoted.  In  an  engine,  remove  the  eteam-ohnt 
cover,  and  obwrve  the  aetting  of  tbe  valval  at 
their  extreme  poiitiona,  Perfaapa  lap  and  lead 
be  aneqaal,  or  too  great  or  too  little  in 
.nt  for  the  olaai  of  engine,  dne  either  to 
original  bad  aettlng,  or  to  alteration  doe  to 
wear  of  parts.  Some  of  tbe  older  enginee  eho* 
terribly  bad  reanlti  in  this  reepeot,  being  fitted 
at  a  tiins  when  the  Imporcanoe  of  pcoportJonil 
lap  and  lead  were  not  ao  well  ondaiBtood  w 


Taking  meofaaaiems  apart  for  repairs  ie  very 
often  cne  of  tbe  most  troable^ome  jabs  a  fitter 
oan  be  put  to  do.  Between  corrosion,  dirt,Bnd 
distortion,  and  perhaps  f  raotnrea,  it  ia  a  case  of 
ateering  between  Soylla  and  Charybdia.  Often, 
too,  tbe  mechaniam  which  haa  to  be  taken 
apaitt  and  repaired  ia  onewithwhiohtiia  fitter 
boa  no  acquaintance,  and  then  he  ba*  to  feel 
bia  way,  or  he  may  find  after  it  is  taken  apart 
that  putting  it  tijiether  again  is  like  patting 
an  intricate  pazzle  together. 

Before  commencing  to  take  any  meohaniam 
apart  it  abonid  be  tboronghly  looked  over,  in 
Older  to  gain  a  olear  idea  of  the  geneial 
arraD^ement  and  location  of  parta.  In  moet 
cases  it  will  bs  neeeseary  to  mark  similar  parts 
by  stamping, or  with  centre  punch.  Mechaniams 
with  few  parts,  or  parts  whose  relations  are 

Jniteobviona,  do  not  require  to  be  marked  at  all. 
Int  thip  is  not  the  case  with  those  whose  parts 
are  nnmeron?,  and  similar  in  eizs,  and  in  ap- 
pearance. Tbe  practice  in  these  oaaes  is  to 
mark  either  with  centre-pspi,  or  with  letter 
stamps  or  figures,  similar  marka  being  put  upon 
adjoining  parts,  as  brasses  and  theic  blookt  and 
caps,  glands  and  their  staffiog-boxea.  &o.  A 
luge  number  of  similar  parte  can  be  marked 
wiUi  oentre-popa,  not  only  by  increasing  tbe 
namber  of  pops,  bnt  by  also  arranging  them 
in  different  devices  —  Fig.  lO'J,  and  many 
others.  When  letter  or  figure  stamps  are 
used,  the  combinations  of  double  letters, 
or  of  letters  with  figures,  give  plenty 
ot  distinctive  marks,  after  the  emgle  letters 
or  figures  have  been  ased  up.  The  marks 
ilioald  not  be  put  npon  working  faoas, 
bat  upon  those  parte  where  there  ia  no 
triotional  contact,  and  generally  on  parts 
which  are  mora  or  laas  hidden  when  tbe 
mechanism  ie  put  together. 

A  very  little  often  saSces  to  make  all  the 
difference  between  tbe  free  working  or  other- 
wise of  a  motor  or  mechanism.  Before  pnlling 
parts  apart  at  random,  it  is  therefore  wise  to 
tLhoroagbly  cverbanl  everything  in  leisurely 
detail,  take  st«ok  of  it,  look  all  round  and  into 
it,  try  what  parta  ate  slack  and  worn,  where 
etcape  of  stsam  or  liqnid  ia  taking  place,  or 
likely  to  be  taking  plaoe,  what  parti  are  bent 
or  fractured,  and  BO  forth.  Without  aach  carafnl 
forethought  and  leisurely  exsmiuation.  it  may 
happen  Itaat  a  lot  of  oeedlesa  so-called  repair 
work  will  be  done  witbouC  teaching  the  main 
svila  which  require  attention. 

The  separation  of  parts  ia  often  a  matter  of 
•o  great  difficulty,  owing  to  rust,  tbe  affects  of 
heat,  aoids,  and  pitting,  formed  by  acidulated 
water  and  bad  lubricants,  that  fraotore  of 
■ome,  and  bending  of  other,  parta  is  sometimes 
almcatunaioidable.  Whenatads,  sore  ws,  pin  a, 
and  faced  joints  have  been  in  their  places 
nnmovrd  for  many  years,  there  is  usually  a 
great  deal  of  oorrosion  present,  eapeoially  in 
■tmotnres  whiob  have  been  largely  expoeed  to 


•     • 


employed.  Somstimea,  however,  jndioioQely- 
adrninistered  blows  are  neoeswry  to  atart  a  joint. 
To  remove  studs,  use  a  nnt  and  a  lock-nut 
Or  if  they  have  to  be  rsplaoed  with  new  ones, 
acmetimes  a  square  is  filed  on  tbe  end  to  receive 
a  tap-wrench,  with  which  they  aretnmed  cat. 
Keys  must  be  got  ont  by  driving ;  wheels  must 
be  got  off  their  axles,  either  by  driving  tbe 
axles  out,  or,  if  that  is  not  practicable,  by 
exercising  screw  or  hydraulic  preesnre.  When 
studs,  acrewed  stays,  and  screws  happen  to 
break  off,  they  most  be  drilled  oat  and  tbe 


«^ 


holes  re-tapped,  Biveta  are  cat  ont  by  first 
sfaearing  the  heads  off,  and  then  by  driving  the 
sbanka  ont.  Tbe  tool  oaed  for  ontting  off  tbe 
beads  is  shown  in  Fig.  200,  one  man  holding 
the  tool  in  the  maimer  shown,  while  a  helper 
strikes  it  with  a  aledge.  After  the  bead  haa 
been  shorn  off  thna,  tbe  rivet  la  driven  ont  with 
an  ordinary  pnnoh,  handled  with  withy  handles. 
In  the  work  ot  repair!  it  beoomea  a  question 
for  oonstderation  to  what  extent  parts  shall  be 
made  new,  and  to  what  extent   patched  np. 


they  an  now.  Snob  resetting  of  tbe  tceeotiiw 
or  alteration  in  the  lengths  of  rods,  or  lakiig 
np  of  slack  aa  may  be  necessary  for  proper 
resetting  of  the  valves,  It  noted  before  palhsf 
the  engine  apart,  oan  be  effected  beforepnltiiic 
it  together  again.  If  link-reversing  gear  ii 
employed,  its  action  should  also  be  obsemd, 
aa,  for  instance,  whether  it  prodaoea  appn>n~ 
mately  eqnal  amonoti  of  lap  in  backward  and 
forward  gear,  and  whether  the  valve-rod  anaven 
immediately  to  tbe  action  ot  tbe  levenini 
lever.  Probably  It  will  not,  in  which  case  the 
oaose  will  have  to  be  sought  in  slaok-SttUf 
OT  dia-block,  or  in  too  great  elaatidtyel 

parts.    Kbw  pina   may   then  hava  to  te 

fitted  and  ground  In,  or  a  new  die-block,  im 
perhaps  wearing  parta  may  have  to  be  ntwij 
caae-hardaned.  Ii  tbe  ecoentric  or  ecoentdca 
have  to  be  reset  aligbtly,  the  alteration  mv 
be  efleoted  by  filing  the  tey-wav  longer  te 
one  tide,  and  inserting  a  new  key,  a  very 
little  alteration  being  anffiolent  to  increaaau 
iiiTniniah  the  tbrow. 

A  freqoent  cause  ot  faulty  working  of  u 
engine  la  Uie  tractare  or  the  exceeaiTe  wear  of 
pistcn>ringB.  This  is  seen  at  cnoe  on  taklnc 
ont  the  piston.  It  is  of  no  nse  to  try  and  lU 
with  such  rings  :  tbe  only  way  is  to  insert  new 
one*.  Another,  and  moet  common  canst  ot 
fanl^  working  is  the  wearing  aod  looring  of 
faces  of  all  kinds,  both  fiat  and  oiroolar ;  slide* 
valve  faoes,  rods,  and  the  bores  of  oylindsr, 
glands,  jgurnals,  and  theiibeariagB,  Whenths 
valve-faoea  ot  eylindets  and  ilida-valvei  ai* 
worn  and  soored  badly,  it  la  nanally  oeoeMaiy 
to  replane  and  scrape  them.  The  valvti  u 
gaa-englnee  are  nauaOy  only  aonpcd.  In  tbe 
case  of  alide-valve  faces  of  atekm-en^iBM,  a 
new  valve  is  freqaectly  necessary,  thiokew 


m  the  Uos,  to  companwte  foe  the  n 
lMt»  in  the  aCeom-oheit,  Someti 
I  u  pat  upon  the  f»oe  in  the  oyl 
n  the  liner  has  the  porta  ont  in  it,  i 
*ned    with  atnde  riveted  over  in  co 

rliadera  f raqnenllj  wear  badlj  in  thi 
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only  beoontiny  elliptioal,  hnt  also 
ne  end  than  the  other.  la  inch  a  cai 
ajf  it  the  only  remody.  Only  the  en 
nnt  »ctn»lly  necessary  ie  tehen  onl 
t  roughiny  ont,  and  one  fine  broai 
1  neowntktea  a  naw  piston,  as  well  a 


da,  or  elie  bush  the  eiiitiag  gUnda 
metal.  If  aew  gUnda  are  made,  tl 
can  be  nsed  as  patterns  by  filling  □ 
1  with  core  prints,  giving  dne  alloi 
loring,  and  wrapping  lead  around  tht 
to  allow  for  turning.  When  jonma 
I  and  Bcorad,  they  should  be  turned  i 
new  brasses  made.  Uanally  with  p 
ioktton,  the  joumala  are  aoftroely  wc 
)ut  the  braeaea  wear.  H  the  wear  i 
it,  the  brasses  are  packed  up  with  1 
slimea,  when  piaotlcabla,  the  rel 
ious  of  tha  top  and  bottom  braSHi 
rsed,  and  tha  joints  filed  to  oloie  the 
1,  it  traquently  happening  that  one  i 
I  rapidly  than  the  other,  aooording  h 
itiou  of  maiimam  stress  or  praaaure  o 
:.  When  brasses  are  mnoh  worn 
;  ba  replaced  with  new  ones.  The 
are  often  cast  from  the  worn  ones 
1  portions  being  lined  np  with  leb 
Iding  to  alio*  for  boiing  and  faoinir. 
afta  and  spicdlea  frequently  become 
I  or  less,  by  undne  stress.  They  shoe 
ghtened  with  a  hammer  of  lead  or  ci 
L  a  bloolc  of  hard  wood.  To  test  the 
,eir  corteolion.  they  should  be  run  i 
een  lathe  oc  planer  centres,  and 
icting  portions  marked  n-ith  cluilk  pre 
moTal  for  further  correction, 
ben  circular  faces  bave  become  worn, 
I,  for  example,  as  those  between  the  ci 
lafta  and  spindlea  and  their  bnsaee 
use   of    no  IT    brasses    or   new    ahat' 


lently  aaved  by  iassrting  washers  of 
1  or  wrgught  iron  of  suitable  thiol 
een  the  worn  faces.  Or  new  oollui 
junk  or  welded  on. 
^t'Talvee  and  cocka  with  annnlar  fac4 
innd  with  any  sharp  sand  and  water. 
«  are  not  completely  revolved  upon 
ige,  but  only  tnmed  throagh  portio 
■cia  by  hand.  A  little  grinding  nr 
M,  because  the  wear  is  seldom  g'reat 
Ie  alteration  effects  the  differenoe  bet 
,ge  and  tightness,     A  conveniaut  mc 


in  the  Talve-stem  B  to  receive  the  ac 
r.    By  these  msans  the  valve  ie  rotab 

and  left  in  its  seat  C  altematoly, 
)ken    puts  of  oast   iron    are  freqni 
led  by  patching  with  wrought  iron,  a 

even  thongh  rather  nnaightly,  job  i 
by.    Biveta  or  atnds  are  generaUy  d 


if  the  latter,  they  are  riveted  ovor  In  oonntor 
sunk  holee.  If  the  broken  or  craoked  part  ha 
to  hold  liquid,  then  it  is  caulked  before  patoh 
ing,  with  iron  borinfra  or  filings  and  aalam 
moniao  in  water.  Whan  small  oomera  ar 
broken  off  castings,  it  is  sometimea  the  praotio 
to  burn  new  oomera  on— that  is.  molten  iroi 
or  ganmetal,  as  the  case  may  be,  is  poured  witl 
proper  precautions  over  the  fracrured  aurfaoe 
nntil  union  takea  place  by  tha  fusion  of  Ih< 
snrtaoea.  All  snperfiuaus  metal  it  removei 
afterwards,  either  by  machining  or  grinding 
This  practice  has  bnt  a  limited  application,  ani 
cannot  compare  with  the  facility  or  oertaint; 
with  which  broken  or  damaged  purts  in  wrough 
iron  oan  ba  welded. 

For  temporary  purposes  cogwheels  are  fre 
quantly  repaired  iu  two  ways.  In  one  methw 
pins  otwrought  iron  or  gunmetal  are  tapped  inb 
the  rim,  and  are  filed  to  continue  the  ontlini 
of  the  broken  tooth  (Fig.  202).  In  anothe: 
method,  new  teeth  of  wrought  iron  are  fittet 
in  with  dovetaila  (Fig.  203).  If  done  properly 
wheels  so  repaired  will  otton  wear  tor  i 


as  the  wheels  of  lathes,  and  shop  mechanismi 
generally.  For  heavy  work  tha  method  is  no 
suitable,  except  for  an  emergency,  aa  while  f 
new  wheel  is  being  prepared. 

When  a  motor  or  mechanism  is  repaired,  it  ii 
always  worth  the  while  at  the  same  time  t( 
eSeot  iuch  polish  as  can  be  done  with  com 
paratively  little  trouble.  A  little  grinding  of 
of  rust  npon  the  emery-wheel,  rubbing  off  ol 
dirt  with  emery-cloth,  cleaning  up  of  iron  anc 
brass  effect*  a  vast  improvement  in  appearance 
and  is  well  worth  the  slight  trouble  involved. 

J.  H. 


BRITISH  ^ASSOCIATION. 

THI   ADDRESS  Iff  HATHBHATIOS. 

THE  addieas  in  Section  A,  Uithematica  and 
Fhyijoi,  was  delivered  by  Prof.  Ajthttr 
Sohuitai,  Fh,D.,  F.B.S.,  F.B.A.3.,  president  of  tha 
tectum,  who.  in  the  oonraa  of  hit  remsikt,  laid : 
Wb  ara  chiefiy  ooneamed  hers  with  the  insrsase  ol 
•dentlfis  knowledge,  and  w*  derive  pleanue  In 
oontrsiting  the  minor  date  of  ignorance  of  our  own 
time  with  that  which  provailad  a  hondnid  yean  ago. 
Bat  when  we  oontiast  at  the  Mme  time  the  refined 
a  modam  tsaeaidi  Uboratory  with 


JAPAH£8B  TIUX. 

LONO  before  Japan  was  opened  to  toraisaert  dit 
the  Japanese  hmmm  emintnt  astronomioa 
knowledge  and  a  zodiac  ol  their  own.  ^eir  yeai 
began  with  oar  lit  of  February,  and  had  twelvi 
monthi.  Tha  day  was  divided  in  different 
nannars ;  the  mihtary  eonoted,  like  our  sailors 
by  "watches";  tha  prieats  by  "  divitloni,' 
which  were  marked  by  the  itriklug  ol  ven 
large  belli  imspended  in  their  high  templea— ■ 
anttom  which  it  still  in  vogue,  and  floalli 
the  lay  element,  the  population,  reckoned  bi 
;'hourj."  They  began  the  d»y,  which  w»o  dividec 
into  !2  hours,  at  lunrite,  and  ended  it  alter  tnnset 
Since  the  'ongth  ol  the  day  ig  a  constantly  varyins 
ina,  each  month  waa,  tar  simplification,  caloulatso 
into  a  mean  length,  and  this  length  ol  iliy  etCab 
lished  tor  the  whole  month.  The  Japanese 
avinced  a  high   degree  ol  tdence  by  these  cat- 

imlations.    Their  clocki  were   of  two  kiodt the 

K>-«aUed  "  long  clock,"  with  hand  fattened  tc 
the  descending  weight,  and  marking  time  upon  an 
upright  dial,  and  tha  "  round  dock,"'  with  movable 
alal  and  flisd  hand,  or  fixed  dial  and  movable  hand. 
To  regulate  the  dlvition  ol  hoars  tor  the  varrina 
Length  ol  the  diSsrsnt  months  many  very  iogenioui 
DOutritancet  and  oonttniotioni  were  uted.  The 
matter  wat  comparatively  eaty  with  tha  lona 
clock.  Six  diatt,  shoitensd  aooording  to  the 
falling  height  of  the  weight  on  hand,  were  eadi 
iivided  into  two  parts,  corresponding  to  the 
length  of  day  and  night;  each  of  ^ete  parti 
into  12  »ub-divitiont,thBhonn.  Only  six  snoh  diali 
were  neoestary,  tince,  by  reyertion,  a  dial  uisd  loi 
L  gammer  month  cculd  be  used  lor  the  opposite 
wintar  month.  At  tha  beginning  ol  every  month 
Lhe  correapandiug  dial  wat  inserted  under  tha 
liand  connected  with  the  falling  weight  and  re- 
placed by  the  next  following  at  the  end.  The 
ireatett  length  ol  the  day  wat  fifteen,  and  the 
ihortest  nine,  ol  oar  houra,  and  owing  to  the  oon- 
^raoted  space  of  the  falling  weiaht  it  had  to  be  wound 
ivervmoraiog.  To  use  theelockduring  the  night  time 
Jie  dial  wat  reversed,  and  the  wmgliC  wound  np. 
[t  is  lingalar  that  the  Japanese,  m  tpite  ol  this 
■lock  fumiihed  with  ratchet  wheel,  pendnlnm,  and 
weights,  did  not  employ  the  spring  as  a  motive 
lower,  but  timply  nted  it  tor  striking  on  dock  b^t. 
rha  round  clocki  were  provided  with  weighta 
rorking  upon  levers,  lor  retaining  different  length 
)t  days.  It  ii  said  that  these  oonttructlaDi  ware 
rery  eiostlent,  and  very  reliable  cloths  were 
iroducsd  therewith.— /eire/Zirs'  Sti'itw, 


ment^t  had  to  work  at  the  b«^nning  of  the 
oentury,  we  may  lairly  atk  onnelvea  whether  it  it 
possible,  by  meant  ol  any  mtemaUo  ooorae  id 
study  or  by  meao*  of  any  orgamtation,  to  aocdante 
our  progrsts  into  the  dark  oontinent  of  tdsnoe.  A 
nnmW  of  tsrioot  eonaideratloDt  arise  lo  eonneotioa 
wiUt  the  tnbjeoL  and  thoogti  I  am  not  going  to 
weaiy  nm  I7  attemnting  an  exhaostive  ducutdon, 
I  ihoiud  lilu  to  ^w  your  attention  to  a  Um 
mattett  which  teem  to  me  to  be  wall  worthy  of  the 
craitlderatioa  of  this  Associataan.  Changea  are 
oonttsntly  made  and  propossd  in  our  eiittiog  futl- 
totiont,  or  new  onee  ate  suggested  which  are  to 
tore  the  pnrpota  ol  a  more  rapid  ewcomulatlon 
ol  knowledge.  I  need  only  allode  to  the  altera- 
tione  in  the  oorrlcalam  in  the  tdeooa  tchools 
in  our  old  nuivanltiat,  made  partly  lor  the  purpose 
ol  fitting  thair  graduates  tor  the  ooodaot  ol  original 
research,  or  to  the  national  laboratory  proposed  by 
my  predeceitor  in  thii  chair  tor  oarryiog  ont  ft 
oertam  kind  ol  identiflo  InvestlKatlon,  which  at 
present  Is  left  ondone,  or  It  done  or  privato  sotts- 
prlsa.  Even  onr  own  assodation  hat  not  escaped 
thsevHeyeof  therslonner.and,  Uke  other  tnttltii. 
tioni,  it  may  ba  aap«ble  ol  Improvemsnt.  Bat  in 
chooainB  the  direotion  in  whidi  a  change  may  belt 
be  maA,  I  think  we  may  leam  somalliinD  bom  the 
way  In  which  Nature  imiooves  its  organ&mt. 

aretanghtlnbiologittttbatDat ^    ** ' 

dsvalcping  thott  qnalitf 


_„ .natoraltdeottonaotsby 

ITIItlitittl  WM**  f*«H*  *fci.li  apaftUa 

belt  to  snrvire  tbe  itnggla  for  existenes ;  ntsleM 
organi  die  off  or  baoinne  mdlmantarT.  Nature 
teaches  us,  therefore,  bow  a  baantifal  complex  of 
■  --"-  ' ■— ■ "-  -"-—  'i formed 


Sjefa?" 


re  of  itself.    Bat 


ins  the 

I  wangea  whioh  have  been  made  . . 

1  of  reform  is  vary  different. 

^ .)  •elected,  our  atteuUon  is 

drawn  to  some  failore  or  someUuDg  in  which  we 
u<  exodled  1^  other  nation*,  and  attempts  are 
mads  to  cure  what  perhaps  had  better  be  left  to 
become  rudhnentary.  Tba  prooeedtog  it  not  ob- 
jeotionable  at  tons  aa  the  nouriihment  wUoh  is 
applied  to  develop  the  weaker  organs  is  not  taken 
bom  thoM  psrts  which  we  sbonld  spscislly  take 
care  to  preserve.    To  at^y  these  reflsotions  to  the 

!aestions  with  which  we  are  specially  oonoemed, 
ilionid  like  to  see  it  more  generalv  recognissd 
that  althnngh  there  ie  no  struggle  for  ezisteaoe 
between  difiannt  nations,  yet  each  nation^  owing 
to  a  number  of  drcumitanoei,  poatateet  ita  own 
peeuliaritiet,  whidi  tender  it  battar  fitted  than  Ha 
aelghbonti  to  do  some  partloiUar  partof  the  work 
ya  which  tha  progrees  of  icienoe  depends.  No 
lountry,  tor  inttaDoe,  has  rivalled  France  in  tbe 
lomain  ol  aocurato  msasurement,  with  whioh  the 

'  BegnaoltandAu^ratareattoeiated,  and 

"eoal  Bnraan  ol  Weights  and  Measuiea 
homelnPstis.  The  beat  work  of  the 
lerman  UnivarritiM  an  ami  to  me  to  ooniitt  in  the 
lollowine  np  ol  tome  theory  to  its  logical  condn- 
dons  and  submitting  it  to  the  test  ol  aipsrimiDt. 
I  doubt  whethw  the  efforts  to  transplant  the 
reasarcb  work  ol  Otrman  Unlvetiitiss  into  this 
snnt^  will  prove  sncomfiil.  Does  it  not  twm 
rell  to  let  eac£  country  take  that  there  ol  work  for 
vhich  the  natural  giowtb  ol  itt  character  and  its 
tducationalMtaUi^mentbastadaptit?  bitwiee 
o  remedy  some  weak  point,  to  fiU  ap  undoubted 
nps,  il  tbs  soU  that  fills  the  gaps  hat  to  be  taken 
'too.  the  hlllt  and  slevationa  whidi  rite  above  the 
iDRonnding  lavd  F  As  Isi  as  the  wiuk  of  tnia 
action  it  oonoemed,  the  strongest  domsin  of  tm,, 
■mntcy  hat  been  that  of  mathematical  pbyiioi. 
int  it  it  not  to  this  that  Iwith  tpedally  to  relar. 
iiook  at  the  work  done  in  Oraat  Britain  daring  the 
asttwo  oentnrieti  the  work  not  only  in  phydo^ 
>ut  In  astiononiy,  cheonistiT,  biolon.  Is  It  not 
rue  that  the  one  dittinatiTe  feature  which  teparatet 
his  from  all  other  connbries  in  the  world  U  the 
iromintnt  part  played  by  the  tdentiGc  amateur, 
,nd  is  it  not  also  true  that  our  modam  system  of 


To  Prepare  IiiBnlte.— Macerate  in  carbonate 
it  potash  for  sevsral  days  ;  cut  thin  sections,  heat 
hem  In  a  watch..glaBi  until  they  tarn  yellow,  drop 
hem  in  cold  witer,  monut  In  glycetiue. 

Tbe  scheme  for  a  Channel  Bridge  now  takes  the 
orm  ol  72  piers,  with  alternate  spani  of  400  and 
OOmittta. 


tendi   to   deitioy   the   amateatf     By 

.  _  do  not  necessarily  mean  a  man  who  has 

ithar  occupations,  and  only  takes  up  sdeuce  in  hit 
sliure  boon,  but  rather  one  who  has  had  no 
ctdemic^  training — at  any  rato,  in  that  branch  of 
:nawledge  which  he  finally  lelectt  tor  itudy.  He 
Its  probably  been  brought  up  lor  tome  pinleiaian 
incoDoeoted  with  sdenoe,  and  onlv  begins  hit  atady 
rhen  his  mind  It  luffidently  developea  to  form  ao 
nlirety  onbisted  opinion.    We  may,  perhai^bM«. 
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define  an  anutear  u  oca  who  Iwu  bll  tdenM  u 
be  waiiti  it  and  whsn  he  wanta  it.  I  ihaald  call 
Fandaj  an  amatenr.  He  would  have  been  impoi- 
dbU  In  another  oonntiy ;  perhaiia  he  would  be 
ImpoMible  in  the  daja  of  the  Sdwoe  and  Art 
D^artoMiit.  Other  names  will  oooni  to  700,  the 
moet  tjpioal  and  eminent  being  tfaat  of  Joola.  It 
la  not  mj  punon  to  diieitu  wb^  diatinfiiiihed 
aoMteon  MT*  been  w  nnmeiona  In  Uiii  oosnti; ; 
bnt  I  am  anzlon*  to  point  oat  that  w«ue  In  danger 
of  lodng  one  prat  and  mottmrj  factor  in  the 
Migbtaam  ^  idantSa  Ideaa.  Onaof  thedlatinatiTe 
faatoiea  of  an  amateni  la  thia,  that  be  oairie*  the 
wdghtof  theoriaa,  often  not  the  wcdgbt  of  know- 
iMke,  and,  if  I  am  right,  there  ii  a  diriinct  ad- 
-vantiffe  in  haTtog  one  nctieil  of  towtitiflc  men 

ncmnw.  whldi  a  ■ritematio  training  in  tdenoe  ti 
bocmd  to  inrtO.  Whatem  i*  tangU  In  eari;  age 
mnit  neoeMuil  J  b«  tanght  in  a  more  or  Ibm  dog 
matie  mannw,  and.  In  whatenr  wav  U  Ii  it 
eicpeilanee  ihowi  that  It  i>  neailj  alwaja  n 
In  a  dogmatia  ipitlt.  It  leemi  important,  thenfore, 
to  eoMUie  the  earlr  training  to  thoae  mbjeola  is 
■'■       Mired    notion!    — " — ■■    " 


identioal  bit  of  eaerg7  left  the  nm  and  airiTod 
the  nufaoe  ol  the  earth,  utting  up  a  chemi 
action  in  tbe  leaTse  of  the  plant  from  whioh  the 
ooal  hai  beui  derived.  II  we  puih  tbU  Tiew  to  a 
logical  condoiion,  it  leemi  to  me  that  we  moit 
fluUy  airiTB  at  an  alomia  coneeptian  of  energ7 
whioh  loms  may  oonaider  an  abrarditf .  While  we 
may  hope  to  obtain  important  renilta  ftom  an 
inTBcti^Uon  of  the  (elation  between  what  we  call 
eleotrieity  and  the  medium,  we  mnat  not  loa*  light 
of  another  avenne,  nlmely,  the  raUtion  between 
eleotdd^  and  ohemleal  effecta.  The  panage  of 
eleotrioi^  through  gam  preaent*  na  with  a  com- 

K "gated  problem  to  whlob  *  Bomber  of  phjiiditi 
Te  glTeo  their  attention  of  late  yean.    There 
no  reaeonable  donbtthat  elacraoity  in  a  ftt 


ia  oonv^ed  by  the  diffoeion  of  urtidea  oonTeyiog 

*-'**-  '*- uobably  identical  with  thoee  oamea 

>Vtie  ion.._Tha  fact  that  thii. 


hl^  ohargee, 

ly  the  eleotrt-, 

— "—  ■'-  -  ptoceM  of  diffoidaa  with 


»l*«nti^.    It  [■ „ .- 

•onnd  a  note  at  warning  to  oar  old  UnlTerntle*, 
for  the  dhief  difaooltiea  In  which  the7  are  plaoed  at 
pieeant  m«  doe  to  the  fact  that  they  hare  giran 
way  too  mnoh  to  ontada  adriee ;  bat  I  eanoot  help 
•xprerang  a  itrong  oonvletion  that  their  highly* 
•pedallied  entrance  examlnattoni  are  a  cnrae  to  all 
eonnd  nhool  ednoatian,  and  will  prove  a  (till  more 
fht^l  eoree  to  lAat  conoenu  nj  moit  nearly,  the 

progieea  of  »<ientill6  knowledge.    If  ichool ' 

•tttma  oonld  be  more  general,  it  wlentiflc 
oouldoeljbetaaghtataoage  whena  man  ii  able 
to  loim  an  Indqimlent  judgment,  tb«re  might  be 
■ome  hope  of  r^alning  that  otigioaliCy  of  ideai 
which  ha*  been  a  diatinctlTe  (eatnre  of  thii  ooontty, 
■ad  enabled  onr  amatenn  to  bold  a  prominent 
podtlon  in  the  hiatory  of  tdeoce.  At  preaent  a 
knowledge  of  edentiflo  thenriei  aaema  to  me  to  kilt 
an  knowledge  of  identiflo  faoti.  It  i«  by  no  meuu 
tne  that  a  complatoknowlednof  ererythlng  that  hai 
a  bearing  on  a  particular  nibjeat  ii  alwayi  neoenary 
to  lucoen  In  an  original  invaetigfttlon.  In  many 
o«*e*  meh  knowledge  i*  ewentiii,  in  othni  it  Ii  a 
Undranea.  Diflennt  typee  of  men  incline  to 
dilfemt  trP*e  ol  reeeueb,  and  it  it  well  to  prewrre 
the  dnal  itavnte>  Tb»  engine  which  worki  ont 
the  great  problema  of  nature  may  be  likened  to  h 
.tharamdynamlo  nuohlne.  The  amateur  tnppUce 
the  itaMi,  and  the  TTnirenitia*  (upjdy  Oe  oold 
witer :  the  former,  boiling  over  onao  with  HI- 
ttm^deted  and  fanoifal  ideM,  doet  not  like  the  icy 
donohe,  and  the  prof  eerfon  el  edentiit  doei  not  like 
Hie  Utcmt  heat  of  the  aondenaing  iteam,  bnt,  nenc- 
tbelaai,  the  hotter  the  iteam  and  the  colder  the 
watw  the  better  work*  the  machine.  Bometimea  it 
happeni  that  the  boiler  and  cooler  are  both  oon- 
tamed  in  the  Mme  brain,  and  ea«li  country  can 
boait  of  a  few  inch  in  a  centniy,  but  moat  ol 
Qi  hav«  to  remain  ntiifled  with  fonning  only  as 
inooqwlete  part  ol  the  engine  of  reeearch. 
One  in  the  principal  obitaelee  to  the  ruld  diffnrion 
of  a  new  idea  liee  in  the  difficult' of  Bnoing  enitable 
■nraMion*  to  eooTey  It*  e***iitl*l  point  to  other 
Bond*.  Word*  may  have  to  be  drained  into  a  new 
e,  and  xdantific  ooatrOTentee  oowtaiitly  reaolre 
— . —  ,_..    ». T,  ,bont  the ' ' 


..._ iparaiiTely 

._ _.  the  ezpnlmental  ratult 

that  the  path  of  the  diicbarge  i*  affeotad  t>y  any 
bodHy  motion  of  the  gaa  whioh  convey*  the  current. 
Even  the  conTecUoa  enrreat*  due  to  the  heat  pro- 
dnoed  bf  the  dlacharge  Iteell  are  luffldent  to 
deflect  the  iuminou  oolnmn-  which  mark*  the 
>t  the  oorrent.  The  moat  pnuling  tact, 
canoeoted  with  tlie  di*charge  of  eleotrid^ 
through  gaiei  conaiiti  in  the  abaance  of  eymmetiy 
at  the  podtiTe  and  negatlTe  jxAa.  There  muit  be 
«ome  difference  between  a  potitlTely  and  negativdy 
chuged  atom  whidi  leeml  of  fundamental  im< 
portanoe  in  the  ralatlai)  between  nutter  and  what 
wo  oaU  electricity. 


which  may  poaiibly  pioTe  aitap  m  the  right  direction. 
Some  of  the  raiulti  recently  brought  to  light  by 
inveatigation*  on  the  diaditrga  of  aleetiici^  have 
Intereating  couuioal  appUcalionB.  Thni  it  Ii  found 
""*  — *-  -  diacha^e  throngh  an^  part  of  a  veeeel 


place  mmt  bo  artifloially  prodaoed  in  a  gaa  by  the 

diwiharge  itaelf .     We  may  ■-'■-'- '-•- 

have  thai  been  rendered  1 


phenomena   hitherto  realrioted  1 


—  gases  whioh 
.Tc  many  of  the 
Uquldt  ■  "■—  ' 


:  thai  I 


Hof 


£1  In  alkiwlng  *  new  train  of  thought  t< 
llckly  and  generally  accepted.  A  good  e — 
funudied  by  the  history  of  the  *c' 
Tb»  prindfde  of  the  couasffration  ol  „ 
doabtedly  gained  a  more  rapid  and  general  accspt- 
■noe  than  it  would  otherwise  have  bad  bi  the  Intn- 
dnetion  of  the  word  potential  energy.  A  great 
UMoram,  which  In  itself  eeemi  to  me  tobe  an  inlti- 
oito  one.  has  bean  Amplified  by  calling  lomethlng 
■MTgy  which,  in  the  first  plaoe,  i*  only  a  deficient^ 
of  kfiistio  enwgy.  The  nily  record  I  can  find  on 
the  hittory  oTthe  expieeuan  I*  given  in  Tait's 
"nieniiodynamlcs,"  wherein  the  tcnu  itatical 
energy  1*  ascribed  to  Lord  Kelvin,  and  that  of 
potnual  energy  to  RuUne.  It  would  be  of  inter- 
est to  have  a  more  detailed  account  of  the  origin  ol 
an  ezprsoian  which  has  undoubtedly  had  a  marked 
influence  not  only  on  tho  phvile*,  but  also  on  the 
aunphnlci^  of  our  tinM.  But  while  fully  reoog- 
nfiing  the  ny  peat  advantage  we  have  derived 
from  this  term  "Potential  Energy,"  we  oagbt  not, 
atUieiametlme,  to  kwe  right  of  the  fact  that  it 
Implies  something  more  than  can  be  said  to  be 
janved.  U  ii  ea(y  to  ovsntep  the  legitlmato  use  of 
—  -  WOTd.    Thus,  when  Piof,  Lodgt  -" '-  - 


Uie  doctrine  of  energy,  he  cannot,  in  my  opiuion, 
justify  hi*  position  except  by  asauming  that  all 
eoeray  Is  ultimately  kinetic.  That  is  a  plauaible 
but  by  no  means  a  necessary  theory.  Efforts  have 
been  m»de  to  look  on  ■nerg]>  as  on  something 
which  oin  be  labelled  and  identified  throngh 
Its  various  tianstarmationi.  Thus  we  may  fnl 
•   eertain    bit   of    eaergy  radiating  from  a  ooal- 


,    and  if  our   knowedge  1 
"  "e  to  fix  the  b 


which  U 


J  and  secondary  cell*  In  whUhtbeeleotroIyto 

tsagaa.    There ueother  way*  in  wblchagaacaa 
be  put  into  that  sensitive  state  In  which  we  may 

treat  it  as  a  conductor,  and  we  have  every *~ 

suppose  that  the  apper  re^Ioui  of  our  ati  .  . 
are  in  tliis  state.  The  iwincipBl  part  of  the  daily 
variation  of  the  msgnetie  needle  is  due  to  cansss 
lying  outside  the  surfice  ol  the  earth,  and  la,  in  all 
protability,  only  an  elecbo-magnetic  effect  due  to 
Out  bodily  motion  in  oar  atnUM^ece  which  shows 
itself  in  the  dianud  changes  of  the  baiometer.  A 
favourite  idM  of  the  lata  Prof.  Balfour  Stewart  will 
thus  probably  be  oonflnned.  The  difference  In  the 
diuniBl  range  between  time*  of  maximum  nod  times 
of  minim"""  *nn*pote  Is  accounted  for  by  the  fact 
that  the  atmosphoe  i*  a  better  oondaotor  at  times 
of  m.Tlmnm  foutpot*.  Tho  moution  ot  nuuDot* 
raiss*  a  point  not  altogether  new  to  this  sacucn. 
Carelul  obaervation  ol  celestial  phenomena  may 
suggest  to  us  the  solntion  ol  many  myiteriea  which 
are  now  pnzxling  u*.  Oonridar,  for  initance,  how 
long  it  would  uve  taken  to  prove  the  univenal 
property  of  gravitational  attraction  il  the  record  of 
-ilanetary  motion  had  not  coma  to  the  philoiapher'i. 
_ielp.  And  laiely  the  most  casaal  observation  ol 
cosmlcal  effects  teadies  n*  how  mach  we  have  yet 
to  learn.  The  «tat«in«at  of  a  problem  occasionally 
hsip*  to  dear  it  up,  and  I  may  be  allowed,  there- 
lore,  to  put  befon  you  eome  qaestione,  the  aolutiDn 
of  which  aeem*  iwt  beyond  the  reach  of  our  mwen. 
t.  Il  evoy  large  rotaUng  masa  a  magnet  F  II  it  I*, 
the  sun  must  t«  a  powtMol  magnet.  The  comets' 
tails,  whioh  eclipse  obssnationi  ihow  strstching 
oat  iK>m  onr  sun  in  all  directions,  probably  consist 
of  electric  discharges.  2.  Is  there  aoflicient  matter 
In  intecplanetan  apace  to  make  it  a  ccndactor  of 
electricity  f  I  believe  the  evidence  to  be  in  favour 
of  tliat  view.  But  the  condactlvi^  can  only  be 
small,  for  otherwise  the  earth  woald  gndually  set 
itself  to  revolve  aboat  Ite  magnetic  pole.  3.  What 
ta  a  aanspot  ?  It  Is,  I  believe,  generally  assumed 
that  it  is  analogoD*  to  on*  of  oar  cyclones.  4.  It 
the  spot  ia  not  das  to  cycloaic  motion,  iait  not  poa- 
slUe  that  dectric  dischanes  setting  out  from  the 
son,  and  accelerating  artinidally  evaporation  ^  the 
sun's  snrfaoe,  n^ht  cool  those  parts  from  which 
the  discharge  starts,  and  thus  prodaoe  a  lunspot? 
The  effects  of  electclo  discharges  on  matters  ol  solar 
physics  have  already  been  discussed  by  Dr.  Hug- 
glna.  6.  Hay  not  the  periodicity  of  saospots,  and 
the  connection  between  two  such  ■"—'"""  phtoo- 
■pati  on  tbe  snn  and  magnetle  dtstorbancea 


space  sorroandlng  the  maF    Soeb 

ooodBctivlty  might  be  produced  by  met«orio 
circulating  round  the  son.  6.  What  can  .  ._  . 
anomaloDS  law  ot  rotation  of  the  solar  pbotoiphera  f 
It  has  long  bem  known  that  gionps  of  spots  at  the 
solar  equuor  perform  their  revolution  in  a  shorter 


time  than  those 


icr  latitude :  but  spots 

__    »  have  their  own  pi" 

Dunoz'  h»i  shown,  howevsr,  fron 

it  ol  the  FrauDboter  linee,  that  the  1 

linee  lollor 


Os 


ot  the  layer  which  prodncei _, 

same  anomalous  law.  the  angular  velocity  al 
latitude  ot  75"  being  30  per  cent,  less  than  near  tae 
equator.  The  ezccptionil  behavlonr  ot  the  solsi 
surface  seems  to  me  to  deserve  very  careful  attri- 
tion from  solar  pbysidsl*.  Its  ezpUnation  will 
probably  carry  with  It  that  of  many  other  phsnc- 

THS  ASDEBSS  IN  CHSHISTKY. 

This  address  in  Sectaoa  E 
ivered  bv  Prof.  Herbert  M 

ie  presidMit,  who  reviewed  1 — . , 

notation  and  the  atomldty  tboocy,  and  passing  bom 
purely  technical  maltos,  said : 

I  tear  we  are  driven  to  the  oonclnelon  that,  not- 
withstanding all  the  progress  that  hai  been  made  it 
chemical  sdeaoa  during  the  last  fifty-eight  ytan, 
we  have  not  yat  reached  a  method  of  notatlan  that 
would  have  vtisfied  Dr.  Dalton  in  1S31.  Bet 
since  that  time  we  have  Isamt  that  our  tormotic 
ought  to  ihow  even  more  that  the  number  and 
poaitlon  of  the  atoma  of  a  compound.  We  ihonld 
Uke  them  to  Indioats  the  amount  of  uotantial  cnencr 
residing  in  a  body,  and  0 
dicato  the  amount  of  heat  ganen.. . 
change.  Let  us  hope  that,  before  the  next  meeting 
of  the  Blitiih  Awociation  in  Edlnbar^  thies 
desirable  developments  will  have  been  acsom. 
plished.  We  have  now  many  instaDcea  ot  the 
Loflaence  which  small  qnantitlas  of  subatance*  have 
upon  chemical reactiona,  Thsae  inflnence* maybe 
mere  common  than  is  generally  supposed.  The 
presence  of  a  third  body  is  frequently  helptul  in  the 
oombiiiation  of  elements  with  one  ano&er :  thai 
diy  chlorine  will  not  attack  mdted  sodium  or  finily 
divided  copper;  anelectdo  ipark  will  not  causa 
dry  mixture  ol  osrbonic  oxide  and  03nt*>  to  ex- 
plode; oarboD,  phosphorus,  and  anlphur  willnot 

'"^  dj^  oxygen,  and  as  chemical  BcieneepM- 

I  may  ibd  th»t  many  weU-knows  aotloB* 

id  by  the  pCTsence  ot  minute  traew  at 

which  have  hitherto  escaped  dstse- 

■  -       ■    -     ifionso-- 


,  minnte  ttasMof  inpail- 

„ tenth  per  cent,  of  phosphocol 

will  rmidsr  steel  onfit  lor  certain  poroses.    Tkt 


tion.    We  an  know  th* 
propettiaa  ot  m'   ' 
&**:  leMthan 

will  rendsr  sto„ —   ._^ — 

■apphira  and  ruby  only  differ  from  colonta 
alumina  by  the  presence  ot  traecs  of  isap«rlti« 
hudl;  recognisable  by  chemical  nnalyiia.  In  Ihh 
ci^i  where  the  first  publio  chemical  laboratory  wis 
started  In  1833  by  Dr.  Andotsoa,  the  aaiatant  at 
Prol.  Bwe,  It  is  Wdly  necesauy  to  luM  on  tbs 
extreme  impoitaoce  of  teaching  chsnustry  by  prao 
tical  work ;  but,  antortnnately,  even  at  the  prassnt 
time  endeavours  are  made  to  faadi  the  enbjed  hr 
means  ol  lectures  liomelimn  without  experiment^ 
or  by  reading.  These  who  are  aeiiiuunted  wi^ 
chemistry  well  know  the  imposribditv  (this  ii 
hardly  too  strong  a  word)  of  learning  the  soisDos, 
sspecully  In  the  first  stages,  witbokt  Mtoal  cxpni- 
ment,  oj  which  a  pradioal  aeyiahitonoe  witk 
chemical  phenomoia  11  obtained.  The  attempt  to 
learn  ch^iitiy  without  practical  ezperience  is- 
minds  one  ol  the  well-known  itory  (tor  the  troA 
ol  which  I  will  not  vouch)  ot  a  ■athnmatieian  who 
lectured  on  natural  philosophy.  He  was  viatiog  a 
foreign  laboratory,  and  stopped  b«for«  a  piece  ol 
apparatus  and  aaked  what  It  was ;  on  being  told 
It  was  an  air-pump,  ha  axclaimed,  "  Dsai  me !  I 
have  lectured  on  the  air-pump  tcB  twe&ty-ftve  yean, 
and  this  is  the  first  time  I  have  seen  om."  It  ii 
problemaHeal  if  his  studente  oan  have  derived  mucb 
advantage  from  his  Isctnrea.  Teaching  ot  the  kind 
gewnll* 

..JO  do  nn 

.  iteud  to  take  up  chemistry  ■•  their  chiel  subject 
At  the  present  time  chemistry  il  required  torentnocs 
and  preliminary  examinatlona  from  many  dames  of 
stodentt.  Then  is  no  doubt  that  it  is  an  excellnt 
means  of  education,  teat^ina  a  boy  to  obeacveud 
draw  condusionl  from  hi*  obsarvatftns  ;  but  11  hs 
make*  no  observations  it  is  little  moM  than  uselsa 
cnm ;  the  memory  might  M  well  be  exercised  b; 
learning  a  novel  tiy  heart.  This  impsBfect  mod* 
ot  tinnmlng  chemistry  arises  ptineipauy  from  the 
dlffloil^  ol  obtaining  properly  appointad  labor*'- 
toriea  in  schools,  in  aodifion  to  which  tha  vmy 
strong  fume*  are  sometimes  disagreeable,,  makinf  it 
Inconvenient  to  have  them  In  c*  near  a  bousa,  la 
say  nothing  ot  the  pnerihl*  dangv*  to  th*  douc* 
and  their  conteote ;  but  there  is  no  help  for  it,  th* 
t<(«i-hing  must  be  accomMnled  br  experimental 
demonstration*,  a*  wa*  Indkatad  in  tte  report*  co 

thff  t'ffH'hing"f  i*«mi«tijw)iii*  h>»ah— I  pr«— tifjH 

to  thii  Aindatioa  in  former  yeu*.  It  most  be 
admitted  that  examiDatlon*  do  not  ahny*  disoovw 
the  bset  stndoit ;  many  are  cnahk  o<  prepaiii^ 
tor  examinations  with  a  imaU  fasowMga  of  thnr 
subject,  others,  with  a  good  knowledge,  tail  bom 
nervousoess  or  other  causes ;  but  at  the  Mmsal 
time,  examination,  tlioai{h  tar  trtan  paneet,  is 
almcet  the  only  means  we  have  ot  iMging  toe 
fltoem  ol  the  candidate.     By  pnpeny  eeleetlng 


870 BNGLIBH  MEOHANIO  AMD  WOBLD  0>  SOtBNOB:    N».  1429. Aca.  12.  1892. 

Jniliog  to  the  pooler  clmitM,  ibienw  ot  tha  daagan   rendered   kvulkble   either   directlj  o      ,         . 

«f  pmperiutioii  had  1>een  greatly  inteniifled,  and   motor*  nqoiring  but  little  ikillad  laperintendence.   the   < 


kdTo«at»det  not  coadudTe  to  their  beet  interesti.  tuiTg  been  sipabted.    Few  pertoiu  oonld  b*Te  Men  and   ■fOfwiHlitj     Thar    wne    Mjcnmnlafing   m 

A*  to  Mr.  ChuabeilaiD'a  eabema,  there  conld  be  Niagara  Fall)  withoat  refleotiiig  on  the  mormon*  mneenma  teaaiuraa  iMth  of  the  atiaotan  aad  tU 

no  doaU  that  It  naa  a  ■erioni  and  bunneu'lihe  energy  which  wu  then  aontinnoailj'gipended,  and  wotkt  of  man,  danifted  aeoording  to  Uadutrlbn- 

Attempt  to  grapple  with  the  problem  before  them,  for  anj  useful  purpoee  waited.    The  ezceptionjj  tion  in  time  and  apaoe ;  bnt,  at  th«  lame  time,ioB« 

taitit  aeemed  open  to  the  objection  that  it  onl;  conatancy  of  the  volome  of  flow,  the  invanabilitf  of  the  moet  intereating  tribe*  had  TaniabM,  and 

toadied  the  tringa  of  the  i^uenion.    It  nat  to  be  of  the  lereli,  the  depth  .of  the  plunge  over  the  otben  wera  rafjldlT  diMppearing  or  becoining  tsMd 

taand  that  men  a  acheme,   notwithatanding  the  escapement,  the  aolid  character  of  the  locki,  all  with  their  neighbonr*.    A*  tneae  paaud  oat  el 

manifest  advantage*  which  it  offered,  wouldnot  be  mirted  out  Niagara  ae  an  ideally  perfect  water-  existence,  thair  thoogbtt,  thdl  tangnos,  aadtUl 

widelf  adapted  except  bv  the  oompaiativelv  amall  power  atation,  while,  on  the  otbei  band,  the  ra-  tiaditjona  wat«  lo*t ;  for  eren  whan  they  nrrlnd 

anmber  of  pradent  people  who  were  already  pee-  morkable   facilitiei   of  tranniort,  both  by  iteam  blended  with  other  races,  tliat  which  was  a  reUgiin 

psnd  to  make  the  effort  neoessary  to  secure  a  pro-  DavigatioD  on  the  lakes  and  by  four  syatems  of  had  become   a   fragmentary   aapentition,  IbM  ■ 

*laion  for  their  old  sge.     Kefeniog  to  the  scheme  of  railirtya,   alforded  commercjal  advantagea  of  the  nimaiy  tale  oi  a  child's  game,  tad  wia  dsitiMd 

III.  Charles  Bodth,  whose  Tiawa  on  any  aubject  highest  importance.    Supposing  the  whole  itiesm  finally  to  be  boried  in  oblivion.    Refenins  to  kid) 

mnnectad  with   the  welfare   of   the   poor  mnat  could  be  utilised,  it  would  supply  7,000,000  hocae-  points  of  detail,  the  preaideat  said:— YatUMWhols 

tiWHj.  be  said,  command  the  higheat  respect,  its  power.    That  was  more  than  double  the  total  atesm  history  of  the  wgtnlim  bore  testiTaon;  to  the  mai- 

,«sirKU.bHiTe  boldness  had  astonuhed  many  of  bit  and  water  powec  at  preamt  employed  in  manutao-  t^ous  persistence  of  parts  in  apita  of  contunHl; 

admmn,   Bud    comiiig  from  any  other  quarter,  turing  industry  in  the  United  Statea.    Theideaofa  and  disuse.    Take,  tor  example,  the  presentpotitiai 

would,  ha  veOfaired  to   sajr,  Lave  been  generally  method  of  uCiliiing  the  Falls,  capable  of  greater  of  the  little  toe  in  man.    Thay  knew  not  the  oob- 

<diBrartaiised,  ifnot  as  Utopian,  at  least  as  affording  deielopment,  and  free  from  the  objectious  to  the  dition  of  this  digit  in  prehistoric  man,  and  had  bnt 


to  their  MOal  aoff  D^tioal  inteUigencaa,  m  their  hydraolic  canal,  with  mills  discharging  tail  water  httla  information  as  to  it*  state  among  saTage  mbm 

n*Mnt  imperfect  *ta(«  of  development,  no  food  on  the  face  ol  the  cliff,  was  due  to  tbe  late  Ur.  at  the  present  day ;  but  they  did  not  know  that  b 

IOC   sslons   disonsaion.    It  wa*  nothing  leas,  as  Thomu  KTertbed,   the   division  en^neer  of  the  civilised  peoples,  whose  feet  were  from  intaneysab- 

wai  wail    known,  that   a  tchema  for   nniversal  New  York  State  Caoata    Ha  propos^  to  oonstmet  jectad  to  oonditions  of  reatiaiiit,  it  was  *ii  imparfad 

paodoni,  or  gener^  endowment  of  old  age.    Qoing  head-race   canals  on  unoocopiaa  land  some  two  organ— 

on  to  inqoira  whether  Mr.  BodQi'*  schraie  shonld  milea  above  the  Falls.    From  these  the  WKtar  was  Of  evsr  funcUan  ihoin, 

ooumand  itaaU  in  any  degree  t»  their  matured  to  faU  through  vertical  turbine  pita  into  tsQ-raos  Sfstel  to  act  u  bsaii  for  a  com. 

Idea*  of  self  •govammmt,  or  to  theia  long  experi-  tuDDsls,  converging  into  a  great  main  tunnel,  dis-  In  1  per  cent,  of  kdults  the  second  and  third  joiati 

«Doe  of  the  working  of  the  poor-law  aoAptiaritalde  charging  into  tlie  lower  river.    Apart  from  an  in-  bave  anehylosed;  in  3  per  cent,  the  joint  betwaai 

and   other   ageaeia*,   the  Fretldeot,    noting  the  appradabla  dimiaution  of  the  volume  of  flow  over  them  is  mdimentoiy,  with  scarcely  a   trace  of  a 

obliterate  the  equally  certain  faet,  it  might  bethst  nearly  20b'h.  to  be  mada'availabla.    Itwaa,how-  But  tboughahomot  someof  it*'elementi|andwia 


_-- ,  ^  the  acheme,  remarked  thaCmrely   the  Falls,  thia  plan  avoided  any  disfigorement  of   oavi^;  in2C>pmoeut'.  of  feet  the  organ  had  kii 

the  mere  fact  of  attaining  a  certain  age  ahonldiiot   the  acenery  near  tba  Fall*,  and  permitted  a  head  of   one  or  more  of  ila  ncimal  oomplement  of  rr — '~' 
Ml, — ..  .u II S.1-  <.~t,  it  might  be  that   nearly  200ft.  to  be  made  availabla.    Itwaa.how      -•- * •  ■--' '-  - 


,  whide  career  had  been  a  negation  of  hia  ever,  eHential  to  such  a  plan  that  work  ^ould  be  otbera  a*  mere  ahreda,  the  toe  peniiled,  and  It 

da^  as  a  dtizen,  and  even  as  a  decent  bninan  nodertakea  on  a  very  la^a  seals.    In   18SC  the  would  be  a  bold  prophet  who  would  vantarale 

being.     Again,   amoiw   other   objections    to  the  Nianrs   Falls  Company   was   iooorporated,    snd  forecast  how  many  gmeratlans  nf  bootad  aiiiaslij 

■oheme  was  this :  that  the  hard-working  and  thrifty  obtuaed  options  over  a  considerable  area  of  land,  would  toffic«  to  mminato  it  from  tba  ocgaaitiKin 

would  pay  for  the  idle  and  wortblaa^  and  tiut  it  eitendlDstrDm  Port  Day  for  two  miles  along  the  of  Uie  normal  man.    But  that*  ware  other  brancto 

WM  nnjuit  M  well  m  impolitlo  that  the  undo-  Niagara  Bine,    In  18S9  the  Cataract  Construction  of  anthropokgy  of  far  grMtw  Intneat  than  thM 

•■'Vlng,  and  those  who  had  done  nothing  to  help  Company  was  ftnaatd  to  mature  and  carry  out  the  alniple  problem*.    The  nudy  of  man**  intalleetial 

flueuMve*  should  benefit  equall*  with  the  thrift  conabudional  work  'n^^red.    'Die  presmt  plans  nature  was  equally  a  part  of  their  subject,  and  tkt 

■ad  deaerving.    Ha  alK>  thought  that  the  prospect  contemplato  the   utiUsaSaB^  of   100,000   effective  outoomaa  of  that  nature  were  to  be  traced  in  tU 

td  having  a  pension  to  fall  backnpon  would  tend  horse-powar.    Badde*  mppiybg  power  to  indus-  tripartita  reoord  ol  human  progrsa*  which   ttii; 

to  deter  moet  of  Ur.  Booth'*  prospective  pmsionera  trie*  which  might  locate  tbemsetvaa  at  Niagara,  the  ciOed  the  history  of  culture.    It  was  tbeits  to  trees 

from  making  furtlier  proviBon  for  the  declining  power  might  be  transmitted  to  the  existing  factorial  the  progreas  of  man's  inveutiona,  and  their  fruiti  in 

jaar*  which  th<rf  might  never  see.  m  Buffalo  and  Tonawanda.    Arrannmenti  vera  language  and  the  arts,  the  direct  products  of  tba 

. already  proceeding  to  transmit  3,000  horse-power  human  mind.   It  was  also  theirt  to  follow  the  hiatif} 

im  A-nnv-maa   TW  WivmriVTniT  *?J^'J'l.f  ^'^'*  "'J^  mile*    to  work  an  of  man-i  diaeo»«T  of  those  secreta  of  nature  to  tin 

JAJI  aJiUaWiQ  XR   ElSVtiAaiO&L  alaotnc  lighting  station.    He  concluded  bysaymg  unfolding  of  which  they  gave  the  name  of  scitnea 

BCIEHOB  ^*  Niagara  was  likely  to  become  not  only  a  seat  ol  Tte  task  was  abo  thdts  to  inquire  Into  that  largsit 

_       . . ,    D  jj       n   «   L     ■               ,  J***"  mannfactunni  opemtiana  of  familisr  types,  and  most  Important  of  aU  eacfions  ol  the  histray  ol 

ihS!i!^^.   w*^?r°',"5^^a"wVJ,i*"  tatalso  the  home  ^important  new  industries.  oultnre,  whS.  dealt  with  the  relation  of  huiun 

^HSrVr^     ^       Unwin,  F.B.S.,M.I.C.E.,                        _ _  Uleto  theunaem  worid.and  to  diaentangle  mt  ol 

Pgaaant  of  the  ycHon,  who,  alter  a  revieif  ol  the  ___    .T.T,»-n.qq    tw   AWTTTRnpnTnnv  the  comploi  network  ol  religion,  mythology,  and 

grindpal  events  in  the  mechanical  andmgtaeeriog  THB  ADDaE33    IN  ANTHROPOLOGY,  ntnal  tlKSrelements  which  were  ra2^tnith?,itl« 

woriddurmg  Uie  past  year,  said  :-The  history  ol  The  address  in  SBction  H.,  Anthropology,  was  discovered  by  the  ezerdse   ol  man**   rea*!*,  x 

■Uui-«ngin«  improvement   for   a   quarter   ol   a  deUvered  by  Prof.  Alex.  Macalister,  M.D.,  F.R.S,,  learned  by  Urn  in  ways  whereof  ■deneetookw 

ot^uiThasbeen  an  attempt  to  serare  the  advent-  president  ol  the  section,  who  in  the  course  of  his  acMiunt,  6om  those  advmtitioas  and  Invmtad^ 

Sf^-s  VJT"!!?"         ^??*""°^'?^''i'°-  "^"^   *^^  "■«?  «"J^  "ot  as  yet   cUiro  that  ducts  of  human  fear  and  fancy  which  obscnrel  Oe 

Tbe  difficulty  to  be  overcome  had  proved  to  be  due  anthropology  was  a  real  sdenca  m  the  seme  in  view  of  the  central  reaUtiei. 

to  the  same  cause  as   the  inefflcienoy  of  Watt's  which  that  name  wa»  applied  to  those  branches  ol                          

modalenglna.    Theaeparato  condenserdiminlshed,  knowledge,  founded  upon  ascertained  lawa,  which  .«___-„_„     „—    ~««An  — . 

lNtItdIiroDtannn],tbaactionolthecylindnwalt,  lormed  toe  subject*  ol  most  ol  their  sisteri^^  AfiSTBACTS    OF    REPORTS. 

The  flntezperlmmts  which  really  startled  thought-  but  they  could  justify  their  separale  existence  iil  PAPERS      &C 

falrtaaaMigmasnwerethoeBmadabyMr.Isher-  that   thay  were  honestly  mdokvouring  to   lay  a  „  ,               ,     ' 

wood  betwem   18G0  and   I860.     Mr,   Iiherwood  dsfinite  and  aUble  toundition,  upon  wluch  in  tune  OnderKround  Tomp«r*ttu-«a. 

^^r^T''Sii'S»f?*'^'"*''-S.?°f"'"',^j™  ^  """"  '  '"ientiflc  anthropology  might  be  based.  Mr.  G.  J.  Symonsgave  inthe  report  ol  the  Cm- 

In  the  United  States  Navy,  with  the  Urge  oyhndere  Co  the  subject  of  the  antiquity  of  man  there  were  mittee   on   Underground  Temperature.    It  dssit  * 

ff°  !2"  *Pt!r   J*?..  P"™""'."  J  expansion  ot  no  ftwh  discoveries  ol  serious  importance  to  record,  with  observations  taken  at  a  boring  made  at  a  leap 

a»  steam  beyond  three  times  led,  not  to  an  in-  Hia  esteemed  predecessor  at  the  Leeds  meetina  two  weU  in  Wbeelins,  West  Virginia.    The  well  hil 

cwased  economy,  but  to  M  injaeased  consumption  years  ago,  after  reviewing  the  evidence  as  to  the  hsd  been  aunk  by  the  Wheeling  Davelopmmt  Cooi- 

'^^'^C-    ,i7,  ¥*??  '^*^'^"'  this,  M.  "Hmi  earliest  trace,  of  humanity,  oonoluded  his  survey  pany  toa  depth  of  *,SO0(t.    oWvaUoos  had  Im 

uadertookml871-fl  hi*  d«»dc»l  researches  on  the  with  the  judgment,  "On  the  whole,  therefore,  it  taken  last  aunmier  at  depUia  of  every  12511.  tolls 

ndtonofthesteammanengmaofabontlMI.HP.  appear,  to  me  that  the  prewut  verdict  aa  to  tertiary  bottom,   and   they   hatf  been   carrfuJly  cheekei 

E^penmmt.  of  greater  accuracy  or  oompleteneM,  man  must  be  in  the  form  of  '  Not  proven.'  "    Sub-  Taking  the  aurlace  temperature  at  51',  at  a  little 

or  olgreatermnghtmtothe  conditions  whidi  were  »quent  research  had  not  ooutriboted  any  new  facts  more  Uian  1,000ft.  from  the  snrlaoe  the  t*mpei«- 

toprtwt,  had  nevOT  since  been  made;  and  Him,  which  led  them  to  modilv  that  finding.    The  most  ture  wa«G8-7o',  at  3,000ft.  the  temperature  wassr, 

SZ.^*?^.^"  J         ""/""^P'S^'V'f"  remarkable  of  the  recent  discoveries  under  this  head  at  i.tOOtt.  it  was  102",  and  at  tie  bottom  of  ths 

Dmt,  bad   detommed,  once  lor  aU    the  whole  was  thattherudeimplemanUoftheKendih  chalk-  weUlI015°.    The  inotease  of  tomporature  becaos 

BMttod  of  a  perfect  atoam-engme  trial.    Pu^S  pUteau  deK:ribed  by  Prof.  Preetwioh,  but  whQe  faster  and  faster  towards  the  bottom.  From  l,59Wl. 

i?'"^;u„^  "^  ?'?,._*'' .    tradencyof  these  were  evidently  of  archaic  types,  it  muat  be  to  l,83oIt.  the  rate  of  increase  waa  l°in  92it. ;  Jtooi 

even  yet  room  for  dif-  l,S3Jlt.  to  2.i301l.  the  inaeau  was  V  in   Wilt; 

...- . — ,__■__>___     .....  .__ ,,  ..  ...,.     .,._  ^=  foifrjR., 

uoSft.   ne 

oondltlon*  of  inanufacturlng  centre*  had  been  pro-  of  man.    He  might,  however,  in  this  connecdon  „           ™ 

fowidly  influenced  by  these  two  condlMons-that  refer     to     the     ain^larly    IiJteresting    ob«^.  Ocean  Temperaturo. 

coal  for  raising  steam  oould  be  easily  brought  to  tions  of  Dr.  Louis  Robinson  on   the  prehensile  Dr.  Bachan  gave  an  oral  report.    The  CkaHtngii 

•ay  plaoe  where  it  was  wanted,  and  that  Bteam.  power  of  the  hands  of  children  at  birth.  I)r.  Robin-  observations  had  been  supplemented  by  those  ol 

power  was  more  cheaply  prodnoed  on  a  larjiB  telle  kiu  had  drawn  from  tbe  study  of  the  one  end  of  Mohn,  Aeaaiiz,   J,  Y.  Budianan,  Belknapp,  sod 

"^  2°  5,5°.  •"?'■  -  J' .'°°"°  rather,  jiiBt  now,  life  the  same  oonolusion  which  Mr.  Robert  Louis  Captain  Whartan,  the  hydrographer.     Dr.  BuchM 

U  il  laoilitias  lor  distnbutmg  power  would  to  kcdc  Stevenson  deduced  from  the  iludy  of  hi.  grand-  emphudsed  the  importance  of  the  accurate  rtudj  oi 

aztmt  reverse  that  tendency.    Let  him  first  point  lather,  that  there  still  survived  in  the  human  itruc-  the  aurf ace  winds  of  tbe  globe,  as  bearing  on  the 

out  that  water-power,  where  it  was  available,  was  tore  and  habit  trace*  ol  their  probably  arboreal  sublect  of  ocean  temperature.     Ho   referred  pM- 

•0  mncbobeaper  and  mare  oonvenimt  than  steam-  ancestry.    Prof .  Macaliiter  advocated  the  introduc-  ticularly  to  the   directions   of   the   wind,  of  tha 

powv   that   It  had  never  been  quito  vanquished  tion  ol  a  more  definite  nomenolature,  so  as  to  bring  Atlantic,  tha  result  of  the  obeervations  going  to 

by   steam-power.      Just    as    in   great   towns   it  anthropology  into  range  with  the  true  icieiicea.  show  that  the  ocean   currmts  thereby  genentsd, 

bad  become  necessary  to  supersede  private  means  They  also  needed  a  broader  bads  ol  ascertainadfact  the  temperature  on  the  west  aide  ol  the  Atlantic, 

of    water    .upply  by    a    municipal    supply ;    juat  for  inductive  reasoning  in  almost  aU  parts  of  their  at   depths    from   100    to    jOO  lathoms  was  nauty 

a*  it   had    proved  convmimt  to  distnbuCe  ooal-  rabjact ;  they  wanted  men  trained  in  exact  method  10'      warmer     than     at      the      same     depth     on 

ga.   lor    lighting    and    heating,    and    to    provide  who  would  work  patiently   at  the   accumulation,  the    east    uda.      At    oOO    fathoms    the  tenpera- 

a    conunon    ajatem    ol    lewcrage,  ao    it   would  verification,  and  sorting  of  facts,  and  who  wonld  turee    on     both     aides     ol     the    Atlantic    wsa 

probably  be  found  oonvement  to  have  m  aU  towns  not  prematurely  rush  into  theoiy.    They  had  had  nearly  equal,  bnt  at  lower  depths  tbay  were  it- 

■ome  means  of  obtammg  mechanical  power  in  any  enough  ol  tha  untrained  writer  of  papers,  the  jerry,  verwd,  the  warmer  wator  now  Iwing  on  tha  «st 

deaued  quantity  «t  a  pnce  proportionate  to  the  builder  of  unfounded  hypotheses  whose  ruins  cum-  aide,  and  the  crilder  on  tbe  west  slib.    Tha  wssi 

qunti^  used,  and  in  a  loim  In  which  it  oould  be  berad  thair  field  of  work.    The  pment  potitian  of  side  at  theae  depth*  wu  more  uodet  Uie  influnae 


bad  been  to  coountiato  the  mdnibrial  popiUation  fermoe  of  opinion  as  to  their  exact  geological  age.  the  next  group  save  1'  in  80ft.,  then  1=  f. 
In  larMOODunmiitMa,  and  to  restrict  manufacturing  Neither  had  the  past  year's  record  shed  new  light  and,  finafiy,  at  too  lowest  deptii  I'foroSI 
opoaBon*  to  large   fackiries.    The  whole   social   on  tha  darkness    which    enshrouded   tbe   origin   mai  of  aU  these  increases  was  Tin  72tt. 
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Tbit  cliiuifie  13  lu-galj  due  to  elactroljtia  coppei 
reflDicg.  The  pioceu  ol  dactrol;tic  oopperrefiuini 
iitheiame  In  principle  aithtt  wliich  produced  tin 
thickeniTig  of  oDti  of  tbe  wirea  and  tha  thiimirig  OJ 
the  other  id  m;  fint  eipcnmBDt.  To  prepare  thi 
onidg  o^ppcr  for  tbe  refining  procea  it  ii  out  ioti 
tlsta;  those  form  tb«  Miodea,  and  cortupond  to  tlu 
viie  which  in  my  eiperiment  became  thin.  Thi 
oathodea,  coTTeapoudLngto  the  wire  which  becami 
thick,  BIS  formed  of  thin  platei  of  pure  copper. 
Hera  am  platet  anch  as  are  nged  in  aleotcolftic  oop- 
periefluieg  worke.  They  an  poFtioni  of  actual 
Mthodag  and  uodee,  and  repieaent  the  aUto  ol 
things  it  the  commBncament,  and  at  the  and,  ol  thi 
depositing  opeiatian— an  opentioa  that  ttkei 
Mraral  w«eka  to  complste,  and  aSaot  the  great 
change  th«ie  plates  show.  In  coppei  refining  worka, 
ftn  immanid  number  of  tbeae  platea,  each  having 
*i  to  10  aq^are  feet  of  auperficiaf  arsa,  ate  oponted 
npou  togethai,  in  a  graat  nombei  of  large  wooden 
Tats  oontaining  aulpliata  of  oopper  aotation  and  a 
■BuU  proportion  of  inlphnrio  acid.  Electric  anireni 
from  a  djnama,  dilvai  b^  a  ateam-engiae  or  watet 
power,  ia  convejed  by  maniTe  oopper  oonduetorato 
the  Tata,  arranged  in  long  linea  of  50  or  100,  oi 
more,  in  seriea.  Ttdck  copper  ban  oonnect  adjoin- 
ing vati,  and  provida  a  poaitiTa  and  negative  aup- 
port  tor  the  platea,  which  hang  in  the  eolation, 
opposite  each  other,  2in.  or  Sin.  apart.  Dining  the 
pnceai,  the  impure  alaha  dlisoWe,  and  at  the  same 
time  pure  copper  is  dapoaited  from  the  lolation 
upon  ibe  thin  plates.  The  depoaition  and  diaaolTing 
go  on  alonlj,  m  some  cases  vary  alowl;,  tor  a  slow 
aotion  takea  leaa  pswer,  and  givee  purer  c:>ppei 
than  a  more  rapid  one.  The  uaual  rate  i*  one  to  toi 
anpina  per  aquara  foot  ol  cathode  anifaea.  Yod 
will  better  lealiaa  what  theae  rate*  of  depodt  mean, 
wbeo  I  SBT  that  one  empire  par  aquara  foot  t»te  ol 
depocition  gives  far  e*«b  foot  ol  oathode  lu^ce 
oaarlj  one  ounce  of  ooppat  in  24  baora,  and  a 
thiokneaa  ol  oae-eight  hundredth  of  an  loch  ;  and, 
tharalore,  the  prodaatiMi  of  ono  ton  of  ooppar,  ai 
that  rate,  in  24  boun,  would  nquira  a  oathoda  asr- 
fa«i  in  the  vata,  in  round  nombart,  of  36flOOiq.tt. 
At  the  bigher  rate  of  ten  amperea  per  aquara  toot, 
wiiicb  it  uaed  whaia  ooal  ia  cheap,  ooe-teath  of  thli 
area  would  be  required. 

Th«  Impoitanee  of  the  alsatrol;tia  copper  refining 
indoitrr,  and  the  extent  of  the  plant  oonnaotad 
with  it,  ma^  be  inferred  from  the  fact  that,  reckon- 
ing the  noited  production  of  all  the  aleoCrolytic 
ooppai  worka  in  the  world,  nearlj  one  ton  ol 
oopMt  ia  depotited  every  quaxter  of  an  hoar.  Very 
little  power  u  itquiied  for  ooppei  depo«tioD  if  the 
•stent  of  the  dinolvjng  and  depoalting  lurfaeaa  ia 
large,  ralattvel;  to  the  quantity  ol  oopper  deposited 


»  enter  into  aolution,  bat  foil  down  at  ^ack  mm  . 
are  recovered,  and  go  to  diminish  the  ooet  of  the 

Caa>,  or  increase  the  profit ;    and  even  those 
uitiei  whtuh    autar    into   lolotion    are,  nndei 
ordinary  conditiona,  almoat  complelelj  aaparated. 

ELeotrolytic  copper  reflnlog  i*  both  an  eeonomical 
and  an  tnective  process,  Xne  depoaited  oopper  is 
aioaptionally  pure.  At  ana  time  it  waa  auppoaed 
that  it  muat  necenarilj  be  quite  pnre,  bat  thia  ia 
not  the  case :  other  metals  can  be  depoaited  with  the 
oopper,  but  it  ia  not  diiBuult  to  realue  in  practice  a 
olosa  approiimatian  to  abeolnta  parity  in  the  de- 
poaited oopper.  Hare  ia  an  example  of  the  depo- 
alUan  of  •  mixed  metal— bt*»,  that  ia,  oopper  and 
dnc  depoaited  together,  and  there  ate  io  the  tibrary 
a  number  ol  intrareating  apecimana  of  mixed  metal 
deposition.  Thea*  depodta  of  brasi  and  other  alloya 
.  show  that  more  than  one  metal  can  be  depoailed  at 
the  aame  time.    The  great  enemy  to  oondnotivity  in 


taboar  and  material.    Theie  tendancica , 

very  great  eitcut,  be  counteracted  by  careful 
manipulation,  and  t)ie  use  of  auitable  soIuCiona,  and 
they  can  alao  be  couotarieted  by  meohanieal  meant. 
Thia  haa  been  done  by  Mr.  Elmore,  He  remadiei 
the  faolta  I  have  mentioDfld  by  cauaing  a  bumiaher 
of  agate  (arranged  after  the  manner  of  i 
acr>w-oittUng  lathe)  to  preea  upon  and 
raTotving  cylindrical  anrlaoe  on  which  the  depoait 
ia  taking  place,  and  while  it  is  immened  ia  the 
copper  aolution.  The  remit  it  that  it  it  kept  amooth 
and  bright  to  the  end  of  the  proceea. 

But  the  uaeof  the  bnmiaher  ia  not  the  only 
available  tor  the  production  of  a  amooth  deptidt. 


the  metal  depotited  by  the  preaence  of  a  very  amall 

qnantityof  certain  imparitier      *' '■      '    ' 

example,  that  an  aicMdingly 

phjda  of  cubon,  if  put  Intc  

ailver  waa  beinp  depoeited,  caoaad  the  depoait  to 
change  from  duU  to  bright. 

I  have  lately  had  experience  of  a  aimElar  kind 
with  nickel  and  vrith  copper.  I  waa  working  with 
a  hot  aolution  of  ^nickel,  and  up  to  a  certain  point 
the  idepont  had  the  naiial  dean-grer  appearanoe. 
Suddenly,  and  without  doing  anything  mora  than 
putting  in  a  new  cathode,  I  found  the  ehuacter  of 
the  deposit  completely  changed.  Inataad  of  the 
grey,  tough,  adheraait  depodt,  then  wm  prodnead 
a  tsittle,  ipicalar  depoilt,  which  aealed  off  in 
biilliaotlr  thlniiig  fiakei  of  metal.  I  aonghl  (or 
the  caoM  of  thia  axtraordinaiy  chang«,  and  tiaoad 
it  to  the  accidental  Introduction  into  the  aoInUoi 
a  minute  quantity  at  glue.  By  adding  gelatine 
freah  niekel  eolation  I  obtained  the  tame  pean^_ 
bright  and  brittle  depoait  that  had  reculted  from 
the  Bccidant.  I  then  made  a  timDar  addition  to  a 
lolntion  of  copper,  and  whan  I  hit  the  right  quan- 
tity—an exceedingly  minute  one- bright  copper, 
instead  of  dull  or  cryitaUiDe,  waa  depoaitad.  Here 
an  aone  spedmena.  Theae  ware  depodted  on  a 
bright  tnrface,  and  they  an  bright  on  both  tides. 


wdl  at  copper,  ia  one  ot  the  thinga  to  be  giiardod  chloride.  The  pUte  on  wMch  I  am  going  to  produce 

■gaintt  in  eleelrolytla  capper  reflning.  Not  only  an  ■  deposit  ot  copper   haa   an  eipoaed  aurfaee  ot 

iGe  chfmical  diaractertatioa  ol  elactrolyticaUy  n-  Staq.m.    Opponte,  at  a  diatanoe  of  lin.  ia  a  plate 

flned  ooppar  genwally  good,  but  iu  meohairical  of  oopper.    When  1  doae  the  drcnit,  a  outient  ot 


.__    ._.  if  elactrolyticaUy  .. 

flned  copper  generally  good,  but  its  mechaiiical 
pioperliea  ara  lugialy  Dontrollabla.  Usually, 
electrolytic  ooppar  is  nailed  down  and  oaat  into 
Ullott  ol  the  form  required  tor  ruling  and  wire- 
drawing. This  treatment  not  only  Involve*  ooat,  bat 
tha  copper  ia  apt  to  imbibe  impority  during  fuiion ; 
thoagh.  if  the  prooeM  la  carefully  conducted,  the 
detenoratioD  ia  alight.  But  it  it  evident  that  the 
remelting  of  the  depoaited  oopper  it  a  thing  to  be 
avoided,  it  poaaible,  attd  the  qneation  naturally 
atttae,  why,  noir  that  depoaitioD  coata  ao  little,  may 

not  toe  beautiful  prindf — '"'"'^ .-..  .  i 

eleotntypa,  and  which  i 

toTiDB  to  be  faithfully  copied,  be  taken  advKuwge 

of  to  give  to  plainer  and  heavier  objeeta  their  utti- 

There  are  teveral  raaaona  why  thia  idea  ia  not 
m'ire  frequently  aotad  upon.  One  i>,  that  the 
proeaaa  ot  electnlytio  dapoaitiou  ii  alow;  aoDther, 
that  kLOirledge  of  tha  conditiona 


of  the  gelatine  he  carried  to  the  ntmoattLatitoon- 
aiatent  with  the  pioductiaii  of  a  bright  deposit,  it 
bscome  exceedingly  hard  and  brittle.  Beyond  this 
point  the  dapoeit  it  partly  bright  and  partly  dead, 
the  arrangement  of  the  patchee  of  dead  and  bight 
heiogio  aome  caaaa  very  peculiar,  and  tuggaative 
of  a  atrong  oonflict  of  oppoaing  force. 

Betora  Ileave  the  aubjeot  ot  oopper  depoiiCioD,  I 
may  mention  that  I  have  found  the  range  of  anrreot 
dsnaity  within  which  It  it  poaalhle  -to  obtain  a 
depoait  ot  regnliua  metal,  tar  wider  than  ia  com- 
monly auppoaed.  The  rate  ot  depoaition  in  oopper- 
nflning  u  naually  very  ^w,  and  It  la  one  ot  the 
drawbacka  of  the  proceea,  aince  slow  deposition 
neceadtatea  large  plant.  But  ra[nd  dapoaitlaa 
necesdtatea  a  larger  eonanmption  of  power,  and 
larger  eoet  on  that  account,  and  therefon  then  ia 
a  point  bmond  which  It  la  not  good  economy  to 
go,  fn  the  oiteetion  ot  mora  rapid  depodtioii.  Still 
thera  ara  ataaa  when,  if  we  haa  tha  power  to 
depoait  mora  rapidly,  it  might  be  found  uaetul  to 
exerdse  it.  The  subject  of  mora  npid  depoaition 
ia  alao  Intareating  from  aidentifla  point  ot  view,  I 
tharafora  mention  an  nunaual  result  I  have  anived 
at  in  thia  direction. 

Taking,  at  one  extreme,  the  alow  rate  of  deposit, 
of  one  ampEn  per  aquare  toot  ot  cathode — a  rate 
not  infrequent  in  oopper-reflning,  I  have  found 
that  the  limit  In  the  other  direction  is  not  reaohed 
by  a  rate  of  depoait  one  thouaand  timea  tatter.  I 
bJava  produced,  and  I  hope  to  be  able  to  piDduoe 
before  you,  a  peiieotly  good  depoait  ot  oopper, 
with  a  currant  dantitT  ol  1,000  ampteea  per  aquare 
loot  cathode.  Thia  oall  cootainl  a  eolation  of  copper 
-itnle  with  a  amall  proportion  ot  aaunonium 
'bich  I  amgoiiw  to  produce 


LBU,  II     yvmmvnt    huu     i^v  ijuvHbwu    uHvuraiijr  rapiolty   01  UCpOV 

I,  why,  now  that  depoaition  coata  ao  little,  may  intend  to  auggot 

be  beautiful  prinoiple  which  onnea  into  play  iu  But  it  ia  aileaal 

retype,  and  which  enables  the  matt  complicated  characteriatle   pre 


ipiret  ia  paaaing  through  the  aolution. 
conunue  thia  for  Just  one  minute.  Ifow  I  wath  it, 
and  remove  the  outer  edge  ao  aa  to  detaoh  the 
depoait,  and  aa  you  aee,  1  have  a  theet  of  good 
copper— an  eleotrotne.  To  have  prodoced  a  depont 
of  this  thicknest  at  the  ordinary  rate  uaed  in  electro- 
typing  opentioua,  would  have  occupied  mora  than 
an  hour.  In  thia  experiment  an  exbeme  degne  ot 
apidity  ol  depodtioa  haa  been  thown.  I  do  not 
...  — .A^  ^^  ^  ^j^  ^  qi  piaotioal  value. 
[east  intereating,  aa  ahowing  that  the 


characteriatle  properties  of  copper 
perlectly  devtloped  whan  the  atoms 
been  piled  up  one  on  the  other  at  thia  extremely 


m  the  atoma  ot  metal  have 


s,  it  not  ve^  widespread, 
in  the  electrolytic  depoaition  of  copper,  and,  indeed, 
of  all  metnlf,  thera  ia  a  atrong  tendency  to  rongh- 
neaton  the  outside  of  the  depoait,  and  to  excreacent 
giowthi.  tha  ramuval  ot  which  involve  waata  ot 


-.     -  whan  there  la  tlower  aggregatioi-. 

I  think  it  probable  that  a  rate  of  depoait  inter- 

aadiate  between  thia  rate  and  tha  uiual  one  ol 
lOut  10  amp^iea  per  aquan  foot  may  fiaquently  be 
naeful,  for  no  doubt  tbe  tlownasa  of  the  rate  ot 
deposit  bug  often  prevented  electrotype  from  being 
made  use  of,  where,  if  the  rate  coi^d  have  been 
increaaed  lea  timea,  it  might  have  been  employed 
with  advantage.  Hen  an  aome  thick  platet, 
depoaited  at  the  rate  ol  100  ampvree  per  squan 
loii.    They  are  aa  aolid  and  aa  free  from  flaw  aa 


platea  deposited  ten  times  more  elnwly.  I  aiid  Uut 
elactrolytia  coppar-nfining  owed  its  exittaoca  to 
the  diacovery  and  improvemeot  of  the  dynamo,  tad 
that  other  electro-metatlurgieal  iadaitiiat  had 
oruinstcd  from  tha  aama  canae.  One  ol  thMt 
indostriet  ia  tha  electrolytic  prodnction  ot  altni- 

Wben  Daville  produced  aluminium  by  the  actica 
of  aodium  on  aluminium  chloride,  exaggerated  a- 
peotatioD*  were  entertained  ot  the  great  part  it  wai 
about  to  play  in  metallargy.  It  waa  vary  aata 
found  that  alumiuium  had  not  all  the  virtnia  that 
ita  too  sanguine  trisnda  bad  claimed  for  it :  but  that 
it  had  a  great  many  moat  valuable  propeitiaa,  and, 
given  a  certain  degree  of  cheapngaa,  a  nnrnte  gf 
uaetul  applications  could  be  touad  for  IL    Soma  at 


clea  made  ot  alaminium,  kindly  lent  by  I 
Beduetijn  Syndioate,  and  metallurgieal  ra 
rapidly  aitendiug  our  knowledge  oil  ita  in 
in  connection  with  the  improvemmt  of  steH  ■■■- 
inga,  and  the  production  ot  bronxaa  and  oOar  allaji 
of  extraordinary  atrength.  The  oott  ol  the  alnni- 
nium  produced  by  DeviUe's  proceaa  waa  too  gnat  to 
permit  ol  ite  nae  on  any  large  scale  for  theie  put- 

Altar  Davy  demonatratad,  by  the  electrolytic 
extraction  ol  potaaaium  and  eodiam,  the  poww  d 
the  electric  current  to  break  down  the  atrong  cob. 
bination  existing  between  Uis  »lfc-ali»i«  metalt  tad 
.  .  teemed  natural  to  expect  that  alnroiniaa 
Id  alao  be  redooed  by  the  aama  manna.  Bat 
mvy  did  not  tneceed  in  producing  any  appredalii 
qusntHy  ot  aluminium  by  the  electromia  method. 
Petille  and  Buneenirere  mora  ancMtaful ;  hotthv 
did  not  poaeeM  the  modem  dynamo;  thnthaaDna 
all  the  difleranoe  between  the  oiall  ai 
reaultt  they  achieved  and  the  industrial  , 
ot  to-day,  a  production  now  ao  large  that  I  aonai 
every  day  it  amountt  to  at  leatt  one  ton,  and  ba 
resulted  m  a  very  great  reductlna  in  the  pckt  ol 
thematil.  Then  ara  two  alectrolytio  proeaBMBl 
work.    One  ia  the  EtU  proceea— emph^td  at  FBb- 


woud  ii 


flxpanment&i  ope^oon  nere.  The  oChe^  tta 
Haranit  proeaaa,  worked  at  NanhauMB,  U  Mt 
greatly  d^erent  from  the  Hall  i^rooeM— ute  akfa 
~  *  the  tumace  or  omdbla  is  different,  and  the  on- 
aition  ot  the  bith  yielding  the  alaminlnm  may  \t 
_  larent ;  but  in  all  eaten tiala  tbeae  two  unea— 
an  one  and  the  aama.  They  depend  on  the  (tea- 
trolyat  ol  a  luted  bath,  compoead  of  ni£K 
..__,_,-_  »._^>_   1 and  alumina.    laCia 


n  fluoride,  flnonpu, 


Hall  proceaa  thia  mixtnn  is  contained  In  a  gaihoa. 
lined  iron  oracibla — the  cathode  in  an  aladde 
drcnit  i  and  between  which  and  the  anode— a  MiA 
of  carbon  immtned  In  the  fused  bath— a  diSMsn 
~  potential  of  10  voltt  ia  maintuned.  In  eanyial 
*  the  proceaa  on  a  manufacturing  aoale,  that  en 
of  theae  tticka  ot  carbon  to  Mch  bMi.  Hat, 
r  exparimental  furnace,  then  ia  only  obi. 
The  heat  developed  by  the  paadng  ol  mt  latf*  a 
entrant  at  we  ara  naing  (180  ampini),  throBghaa 
aleetrolyte  of  bnt  a  fe<r  inchea  area  In  ezom  aadioa, 
it  autBciant  to  melt  and  keep  red-hot  tha  flooddeiB 
which  the  alumina  ia  dieaolved. 
Tha  electrolytic  action  letaltt  in  tha  aepatalioB  ot 
uminium  from  oxygen.  The  metal  aaUlaa  In  fta 
ittom  of  the  pot,  and  ia  tapped,  or  ladled  oat, 
om  time  to  time  aa  it  aceumniatoa.  Tlia  ajpt 
goea  to  the  carbon  aylindec,  and  burnt  it  amy  at 
about  the  aame  rata  at  that  at  which  alnminlaB  ii 
produced.  It  ia  only  nacemry  to  Iceay  up  lb 
aapply  ol  alumina  to  enable  the  operaboo  to  ba 
cootinaed  for  a  long  time.  I  mean,  of  gooim,  la 
addition  to  the  keeping  up  of  the  enrraot,  aad  Ha 
tupply  of  oarbou  at  the  anode.    ^  tar  the  gieetw 

Ct  of  the  oott  of  aluminittia  oMainad  n  alae- 
jait,  la  tha  ooat  ot  motlTe  power.    20E.K  iam 
expanded    to   piodnea    lib.    ot    almafahn. 
arefcre  it  it  ettential  tta  the  cheap  prodnalloa  el 
alumlolnia  to  have  dieap  motive  power. 
There  it  one  featnn  about  the  Nenhanttn  |n> 
of  aluminium  whldi  It  very  itrikiat,  aid 


...  .  .._.  n* 

motive  tor  making  uae  of  water  power  it  aooDWy. 
Bat  apart  from  that.  It  Is  interetting  to  tea  valar 


bAi 


ladng  coal,  not  only  in  tha  produotion  ol  pewar, 
-'"  "  —oducbon  of  the  heat  reqnbMia* 
Hen  la  the  Hall  apparatna  oa  > 
small  scale.  It  is  dmnlj  a  oarboa-Uoad  ben 
CTudble,  and  a  thick  aticc  of  carbon.    Aa  abeair 


ago,  and  at  the  nte  at  wUdi  It  hat  bean  woditg 
we  shauld  by  now  have  producad  aavwal  ontea 
of  aluminiuin.  Io  baginnCig  the  piooaM  the  Aufe 
hat  firat  to  be  melted.  Thia  ia  done  by  Mncfag 
the  carbon  atick  into  contact  with  tha  Mttom  ritha 
crucible,  aa  aa  to  allow  the  curretit  to  past  ban 
oarbim  to  carbon  to  develop  heat  Ixtwaeai  the 
electrodea.  The  alumina  oompoond,  which,  wlMi 
melted,  forma  the  bath.  Ia  added,  in  powder,  lUKta 
by  little,  and  whan  tuffieient  it  meltad  the  carteu 
tfick  ia  raiaad  out  of  contaot  with  the  bottom,  lai 
the  electrolytic  action  then  commaocea. 
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, iihaTiDg  BO  kindly  an 

DMihill;   ouiiad  ont  thii  muit  iutorettiD 
•tntioa  at  the  htest  r-' '  ••- 


ihB  ^&oiplfl  of  «  nswIf-dereloM 
lugioil  iadtut^  dinetly  derirM 

M  nutde  >t  the  Bo  jal  iDititution. 


FDiiiosms. 

!  Frid*;  evening  disconna  diuing  the  meatioi 
f  llie  Brltiih  Auocktion  wu  deliraied  V 
Milnet,  M»r»h»l  of  Owen*  College,  who 
]g  for  hi«  (nbjeot  "  FedigTMa,"  kt  the  oatw 
upon  the  taudencj  of  tlu  daj  to  ngud  th< 
t  condition  of  thinga  m  a.  Mqusooa  of  fame 
oiu,  mnd  intalligibls  onlj  throagh  >  know 
I  theii  put  Mitoi7— the  knonle^,  in  ihort 


HASDlHIHa  WELL-SRILLina 
TOOLS. 

IN  a  note  to  the  Blwlnmith  and  WhtelicTujh 
Mr.  P&triuche,  of  the  Creccent  Steel  Compaii] 
Pitteburg,  geii :— Ai  wa  heve  foe  many  y«an  fni 
niihsd  Bteet  for  oil  end  irteaiAn  well-diiliiDg  tooli 
the  following  diieotioDi  were  ioued  by  our  Ann  i 
uuira  to  inquiiice.  Thii  will  also  show  the  cam 
of  Hme  breakaga  of  laoh  toola  ;  Have  your  fire 
little  Uggsr  tliaa  your  tool  if  yon  want  to  do  goo 


will  all  die.  Thii  ia  the  reioit  that  1*  wanud,  and 
therefore  bo  plante  miut  be  placed  in  the  water. 
On  iiaiatnlly  examining  the  wataz  from  day  to  daj 
it  will  he  notloed  that  when  a  larfte  nomber  of  tad- 
polee  are  dinging  to  the  ndei  of  the  jar,  althoDgh  all 
are  not  batched  out,  afaint  milky  tinge  will  be  «eea 
in  the  water.  Thii  rapidly  increaaea ;  at  the  uune 
timithetrog-apawnfalUta  the  bottom  of  tbefsBael 
and  all  the  tadpolea  die. 

Now  take  a  amall  drop  of  the  water  and  exinune 
it  imdar  the  microicope.  It  will  tte  found  to  he 
teaming  with  countleia  namben  of  alargeipirillnm. 

_    _              J  ronnd  and  Mmio  aa  they 
1  the  fie^    -^  "--  — " *  '  — 


all  in  rapid  motion,  going  n 

more  aoron  the  field  cd  the  nueroaoiwa.    A  fiiw 

othet  (ormi  will  be  fonnd,  inch  aa  inAuoiia,  but 


r  padinea.  Thii  tenden<7  to  think  of  tbi 
t  ■•  ue  child  of  the  pak  applied  to  al 
«B  of  knowledge.  Etbo  wcidi  had  thrt 
M.  Hathrewontheeomenaserieaot  word 
t  "doubt,"  "debt,"  "reign,"  with  a  vie* 
wing  how  the  client  lettan  in  theee  enaUat 
nee  their  pait  hiitorjr.  Had  ttaey  emr  won 
he  aaked,  now  thoae  two  bnttoni  cama  to  bi 
bukof  ttaooat  Jiutat  the  root  of  the  tail 
intelligibla  only  throngh  pedigree.  Thi 
I  ware  need  by  cor  anoaaton  to  hold  baek  ttu 
I  of  the  ooat,  and  were  therefore  at  one  timi 
aul.  They  knew  how  pedigraai  were  boil 
Se  did  not  know  where   they  took   theii 


E  point  ii 

iU&y&ta 

a  of  the  Bolder  there  waa  no  eqalvalant — ihi 
wL  He  thoogbt,  however,  th«t  It  the] 
prooaed  oorreet^  In  hnilding  lui  a  pedigree 
■eat  node  of  oonitmatlng  It  ihoald  he  r» 
Initead  of  leeUng  to  go  back  to  oni 
■Uaanoaator,  be  aaked  them  why  they  dioali 
k  to  balld  up  their  pedigree  on  the  footini 
ay  had  two  pannti,  loot  grandperenti,  rishi 
[nndparanta,  and  ao  on  ;  and  oomaqoanUy, 
took  Into  acooont  the  twenty-flva  senara' 
■at  had  elapied  nnoe  the  Couqnaat,  uiitaaj 

Sdeacmded  bom  the  man  who  "  Hme  over  " 
,  Vtaj  wonid  &ud  by  limple  proceaa  ol 
rioal  piogMaaion  that  they  were  deieended 
r  and  equallj  frani  other  aixtaan  millioci  ol 
who  Uvea  at  or  abont  tUt  date.  If  there 
J  ooufott  to  be  derived  from  that,  it  moat 
1  the  oouideKtlon  that  there  mut  be  among 
iztean  nilHoni  one  of  m^saa  Ouy  niRht  be 
kUy  pnrad.     It   wa«  there  the   diOonlty 

T^a;  knew  who  their  pu«it>  were ;  bnthi 
o  anyone  in  the  hall  if  he  or  ihe  wm  ahlo  to 

oomet  accoont  of  the  namea,  data,  and 
tlonaof  hltortierBxtaangrandMnnta.  Ai 
nat  to  thle  he  onatad  mnoh  langhtet  In 
V  on  tlw  •oaan  the  pedigree  id  OinM  to  the 
nnaatloa.  He  remmded  that  animal*  had 
aigTeaaaa  waU  ai  mao.  Thaanlmalaof  on* 
ud  ell  hen  dawendad  ttom  tboee  ol  k  pn- 
period,  and  he  impteaeed  npon  tham  the  idea 
innlty  of  life  from  one  age  to  another,  whieh 
.tament  infilled.  Thla  nronght  him  to  the 
a  whether  we  ooold  not  trace  the  pedigreei 
lala,  andif  BO,  by  whatmeana.  Ha  ihowed, 
lUninaiy  illiutration,  how  the  vaiietlea  of 
io  plgaoi)  could  be  traced  to  tike  original 
tone ;  and  proceeding  then  to  anawei  hii 
>,  he  ahowed  how  foaaU  remiini  enabled  ne 
r  back  the  pedigree*  of  animila,  and  la  the 
!  Utdi  to  Bay  that  the*  were  origtMUr 
led  from  raptilea.  The  f  nllut  animi  taGhe 
1,  however,  wa*  found  in  the  atndy  ot  the 
of  development.  It  they  took  the  CMe  of 
^  they  woold  And  both  eye*  of  the  meatnre 
-la  of  ttie  head.    Bnt  It  thay  r '-  - '  " 


id  En  the  later  itagea  the  ayea  gradoally 
1  the  poaitian  totuid  in  the  adi^  The 
ol  tb*  development  of  the  tole  the*  ahoirad 
ttoayib^  to  other  tormi  of  Sih.  SinUlac 
ah^  wa*  obaetved  between  the  lobater  and 
>,  whldi  in  ita  earlier  (tag**  had  a  long  and 
ail,  Md  waa  in  other  reapeat*  very  like  the 
Piof.  Uomy  in  like  manner  deecilbad 
lie  Hah  itace, 
[  maoy  other 


work.  For  (orging,  heat  no  to  a  good  lamo: 
oolonr,  and  the  aama  colour  all  over  ;  than  do  yon 
forging  quickly  while  yon  have  a  good  heat,  an< 
■hape  your  work  up  nicely  by  light  blowa,  when  th 
heavy  work  Ii  done.  To  harden  the  tool  have  you 
fire  large,  even,  and  not  too  hot ;  heat  the  tool  th 
Bame  qoIoot  all  over  a  dark  orange  oolour ;  thei 
put  it  In  the  water  and  move  it  aroend,  or  elt 
throw  It  into  running  water.  To  cnck  off  th 
comera,  get  the  coneie  lemon  colour  whUa  yon  or 
Retting  toe  body  np  orange  coloor ;  see  Fig.  1 
To  Bpht  it  np  the  middle  get  the  thin  part  of  th< 
bit,  in  the  middle,  up  to  lemon  colour,  while  th> 
thick  eoraeri  are  orange  coloor.  This  can  be  doui 
eaailj  'by  having  a  eharp  bleat  blowing  np  th< 
middle  cd  a  little  fire ;  the  raanit  will  ba  aean  aa  ii 
Fig.  2.    ^Uehevai  way  you  break  It  be  auie  ani 


__„ J  _.., , it  will  be  foDod  that  in  two  oi 

three  daya  the  •piiilla  will  heeome  fewer  and  than 
will  disappear  altogether,  theic  place  being  taken 
bj  aome  other  form,  Moerally  a  bodtloa.  The** 
bualli  will  live  tor  a  few  day*  end  will  then  ba 
replaced  by  tome  other  form,  and  BO  on  nntil  mloio* 
oooel  appear,  which  form  zooglaa,  and  gi«w  a»  a 
Bcum  over  the  anrf  ace  of  the  water. 

Thia  eeem*  to  me  to  be  a  moat  inatructive  itody 
inthelife>hiitoryot  theee  minute  orgeniimi—tliair 


-jpidity  with  whicli  they  moreKMd  from  aporee, 
whioh  mnit  have  been  in  the  water  waiting  far  a 
■nitable  pabulum  on  whioh  to  exert  thetunotiooa 
for  *hi<di  thay  were  eieated.  Thm,  when  they  bad 
paaaad  throngh  their  lite  oyole  and  produoad  by 

their  digeetian  of  thia  deTilaliaed  organic  nr-" 

luiCahle  condition  for  the  next  term,  i'-' 
to  develop  from  the  aporaa  pi 

in  it*  tnin  ptoduo '-'-  "* 

oait  form,  and  ao  on. 

At  the  preaent  time,  whan  the  relation  of  micio- 
Diganiami  to  dlananna  la  eidling  ao  much  attention. 


C  at  ODce  begao 


M  a  atate  al  thiuga  anitable  for  the 


0  me  that  any  wnk  di 


FiQ.  2.— To  apUt  it  up  the  Middle. 

lay  the  blame  on  the  ateel.    If  jon  have  heated 
avanly,  forged  it  carefully,  heated  it  anin  to  i 
pecfeoUy  even  heat,   and  eooled  it  in  ^en^  o: 
water,  and  cannot  get  a  sound,  atrong,  kean-cuttin; 

■nd  Aurtnlift,  tl 


le  made  at  thia  time  of  yew  with  little  trouble. 
Obtain  a  lamp  of  frog-apawn,  about  the  liie  of  tlu 
let,  from  any  of  the  atagnant  jKrala  where  than 


[Cjaf 


iva,  and  plaaa  it  m  a  gla«* 
iboat  eight  or  ten  gallon*  ol  liver  .       ._ 

anitable  for  the  purpcae  oan  ba  arranged  t^ 


._ff» 


dalionahjp* 


iating  a 


I  life,  which,  ao  to  apeak,  ran  throng  their 
I  In  the  eariy  atage*  of  their  growth, 
he  tnoed  the  developmaot  of  the  eye  of 
lefiik  Ir  rafeMBoe  to  other  form*,  abowtng 
'  organ  became  more  and  more  apecialiied  in 
tlcvmi,  from  the  mere  lewtiaed  akin  point 
larthwonQ  to  the  covered  leni  in  certain 
t  Hmpet.  In  the  young  cuttlaflah  every 
theae  atage*  waa  paaaed  tbrongh  before  the 
tally  developed.    Euunptea  auch  •*  theae. 


vking  a  large  bell  glaaa  or  ahade  having  a  knob 
ha  top,  aoeb  a*  are  wed  to  cover  planta,  and 
getting  a  round  peoe  of  wood  tnmad  with  a  hollow 
n  the  centre  to  recnve  the  knob  of  the  glaM  jar. 
[t  oaa  then  be  inverted  in  the  ^ece  of  wood,  end, 
>hen  filled  with  water,  wUl  be  perfectly  steady, 
rhe  glaaa  of  which  these  ball  ahMea  are  mada  ia 

S'le  thick  and  wall  able  to  atand  the  ereaeore  of 
water.  There  are  other  forma  of  glaM  jan 
liat  will  do  aqoally  well,  but  the  above  ia  the  moat 
nezpMisIve.  fill  the  j^ar  nearly  fall  of  water  and 
lUce  the  frog-Bpawn  m  It.  If  It  la  livingit  will 
toat  level  with  the  sorfaoe  of  the  water.  The  jar 
hoold  be  plaoed  when  It  can  reoeive  full  light  all 
l«y,  but  not  direct  rays  from  tha  ann.  A3(er  a 
aw  dm  tlw  small  hlaok  spec*  in  the  egga  will  be 
loticedto  be  cbaagtog  their  shape  and  bacomlog 
lonnted  1  and  thla  wDI  go  on  nntil  a  number  have 
aft  th>  spawn  and  have  attaohed  themaelns  to  the 
Idee  of  the  glaa  a*  anaall  tadpole*.  Thia  wUl  go 
n  ontil  all  the  en*  that  are  fertile  have  givaai  forth 
adpolea  and  hmSeda  of  the  little  wiimaia  are  aean 
Ucbng  to  the  Mm  of  the  gl 
t  the  experiment  it  ia  neceasary  that  tha  apawn 
nd  water  ahould  be  plaoed  in  a  dean  jar  and  not 
1  one  where  water  baa  bean  atendingloi  soma  time 
nd  a  growth  of  alga  ha*  bwon  on  the  sidea 
t  the  ju.    Before  aU  the  tadpolea  are  hatched 


1  haatoEiologiata, 

„  „ I  was  coastaend 

___.  of  typhoid  fever.     The  Hygitnio 

Congrtm  in  London  bat  year  brought  oat  the  tact 
that  abont  thirtean  forms  wen  so  Inlimately  hbo- 
dated  with  thla  disease  that  no  angle  one  could  be 
accredited  with  that  honou.  Ttie  Muna  with  pueu- 
monua,  and  now  the  awful  badllns  of  tubarculoaia, 
[or  whose  deatrnction  In  dry  aputam  and  alseBbere 
inch  daborate  airaDgemoits  have  been  advixuted, 
lias  been  pcored  by  a  J4)an«*e  working  in  Koeh'a 
laboratory  to  ba  dead  both  in  spntun  and  in 
avitlaa.  Thia,  all  who  have  beao  woikina  on  tha 
inbject  have  known  bnt  oould  not  abaolotely  prove, 
[n  tha  face  of  all  thia  we  oan  hardly  take  up  s 
medical  or  adentific  Fapar  without  Unding  aome 
tllonon  to  the  badllua  of  this  or  that  diieaae.  Tbe 
:omma  badllua  of  cholera  i*  fraqueotly  ipokan  of, 
dthough  ten  distinct  forms  have  been  uolated  from 
:holeia  patienta  in  India  and  proved  to  have  no 
;anial  relatioa  to  the  diseeee.  Let  inyona  having 
ame  and  experience  take  this  qneetioa  up  that  I 
lave  indtoat«d  and  thorou^y  work  it  ont,  and  I 
:hink  hewonid  ba  abtetothrowa  good  deal  of  light 
)n  this  qoeation  of  bacterial  action. 

I  may  aay  that  tha  large  apiiilla  make  mast 
leautiful  ahdas  for  the  mieroaoopa,  and  when  veil 
tainad  their  fiagella  form  splendid  test  objacta  for 
ligh  pcwera,  and  alao  tor  ue  ikill  of  the  micro- 
OOpic  photogr^nr.  Full  details  for  ataining. 
oounting,  and  photographing  then  will  ba  found 
Q  my  wolk  on  Practical  Fothology  and  Morbid 
liatology,  publlihed  by  Lee  Brothss  and  Co.,  of 
'hlUddphi*, 


>N  A  FA&ALLXL-FLATl    DOtJBLE- 
IHAGZ  MICBOHBTEB.* 

Fa  ray  of  Iwht  paste*  through  a  plate  of  gloss 
with  panllel  faoaa,  it  emerges  parsUd  to  It* 
ciginal  direction ;  but  with  any  other  thoa  normal 
lodanoa,  it  is  shifted  throivit  *  distance  pro- 
ortional  nearly  to  the  tsngetit  of  the  anele  of 
iddenoe,  up  to  quite  eoMitooble  t*Iub*  of  that 
ngle.  I  have  alnody  pnbUdied  en  account  of  a 
ee  of  th"  proper^  in  obtaining  a  fine  odjuabnent 
>racatb*tometartelMO^    (ffti/.  ZVnu.  Vol.  1S2 


the  Hoson  College  Fbj^ial  Laboratory  to 


I't^It^ 


If  Ifiiiiai  ol  the  USA. 
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h  plaoed,  loT  tha  msuaremaiit  of  im^cL  _  _ 
bttWaao  the'  o^jsoUts  and  c;ep{«c« ;  liut  it 
ham  IMTW  nqulnd  tfae  imritivnicii  whioh  wonl 
thnibeobUinsd.  I  tuTsIatrly  applied  the  prindpl 
latha  eODfttnetiOD  of  t  doubla-imiga  micromstt 
tar  m  toltieope,  and  u  tha  inatniment,  ui  t»r  m 
MB  tMt  ft,  appeui  to  b«  nccenful,  It  ta%j  I 
w«rlliTaf  d««eriptioD. 

A  dteulu  wnllel  pUte  of  kIm,  nthw  mot 
ttan  lln.  in  diaaiBter  and  •boat  jiin.  thick,  boin 
«at  down  ths  middla,  ODB  hilt  ii  &««d  in  one  ismi 
di^  o(  ft  ring,  while  the  other  is  pUoed  in  th 
other  Hmldrcle,  ittuhed,  bowarei,  to  ui  ail 
paanng  thioogh  a  bearing  in  the  lins,  to  that  th 
|dat«  can  be  rotated,  the  uii  Mns  u  the  phuie  c 
the  fixed  pUte  and  perpendicular  to  ita  edge  at  th 

"^'-  -'-'  The  ring  ii  flied  in  the  tube  o 
" 1, 16in.il 


middio  point. „ 

a  4iD.t«l«MDpeof  ahoatSTin.  focal  Icoeth,  1 
■ — '   *  "e  local  plane,  the  division  betwc 


aU  the  niji     giroceoiis, 


tiuta  pa«ea  outliorlzoiit«ll7  thioDgh  the  dde  ol  th< 
tnbe,  Bod  •  pointer  ii  attaohed  at  nght  anglei  to  i 
monng  orar  a  fixed  itraight  acale,  the  pointer  beinj 
BBuIr  at  Uie  talddls  ol  the  lule  when  the  tw< 
pUtei  are  in  one  plane. 

On  to<Alng  at  a  itar  with  the  plate*  thna  in  oni 
plane  one  image  onir  ii  nan.  But  on  moTlnii  thi 
fOiaitt  the  one  plate  it  P''  --'     "  "      -- 

thmagh  it  are  (hiftad,  *a  th_.  .-„ e-  -ki 

tiidr  eeparation  being  proportional  nearl?  to  tiu 
monmant  of  the  ni^tw  Moog  the  loale.  In  thi 
fixed  portion  of  the  micrometer  with  the  dlTidoi 
between  the  plate*  vertical.  It  ii  pouIUa  ooljti 
MMaore  Terliea]  diitaocM.  For  gmeral  nae,  ol 
iMm^  it  ihonld  ba  posnble  to  rerolve  it  aboat  thi 
•zli  of  the  telaaoope.  It  wsa  fixed  merely  tot  lini' 
pUci^  of  eonitruotion  In  prapariiig  it  to  teat  thi 

The  aepftration  of  the  imaffe*  for  a  jtiien  angle  ol 
lilt  might  be  calculated  by  the  method  glTai  at  thi 
endof  UiiDnote,  knowing  the  exact  lhl£iaa  of  th< 
ntata  and  It*  refraotlTe  index.  But  it  appeared  pre- 
senble  to  obtain  the  valaa  per  diririon  of  the  loali 
Ivenariment.  Fot  thia  pnrpoie  the  eyepieee  ol 
tte  tdeacops  wa*  removed,  and  a  fine  icafe  of  EW 
OiTiiriona  to  the  Inch  wa*  fixed  In  the  fooal  plane  ol 
the  obJeotlTa.  Another  teleacope  foeoeeed  for  ai 
Infinite  dtotanee  waa  then  planed  in  front  of  th< 
□bJeotlTe  and  the  imige  of  the  floe  tcate  wai 
▼lewed  by  it.  Tba  movable  plate  wu  thee 
iflted  n  that  the  Udn  of  the  fine  (oilt 
in  one  image  moved  one  place  on,  t<m  placea  on, 
And  eo  on,  Uie  podtioni  of  coincidence  being  eaailj 
drtennined.  The  tilte  correaponded,  of  ooorae,  to 
dieplaoement*  of  the  Imiaa.  In  the  uae  of  the  micro- 
mater,  by  auccwlTe  l-500th  of  an  inch.  Within 
mora  than  ten  dividou  on  each  aids  of  the  middle 
of  the  pointer  acale  the  mavtmemtt  were  propor. 
tional  to  the  ihitting  of  the  fine  acate,  and  the 
IBMnof  a  nambar  of  raidinga  made  21  dlvliloni 
of  the  pointer  aoale  correspond  exactly  to  eight 
divirion*  of  the  fine  ««1e.  The  effeotlvB  focal 
length  of  the  objective  might  be  taken  aa  G7'10in., 
this  being  the  dlatanoe  from  the  near  aide  of  the 
-fiint  slaM  (o  the  focal  plane.  For  exact  work  it 
would  be  neeeaiary  to  calenUto  ths  position  of 
ths  principal  point  for  the  ayatem  of  leoiea :  but 
thia  woold  be  quite  needleaa  refinement  here. 
Tlanc^,    1   diviaion  of   pomttr   acale 
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><  ^- .J  radius,  or  2-31  acconJa.  Ai  tan  diviaiona 
of  the  poiulcc  acale  occupy  a  length  of  12  GSmm., 
and  the  acale  ii(i7*5mm.  from  the  axii,  tendiviaioni 
mean*  an  angle  of  tat  lea*  than  11',  and  up  to  thi* 
the  etrot  In  taking  the  dieplacement  oa  propor- 
tional to  the  movement  of  the  pointer  along  the 
icile  ii  not  more  than  1  in  600.  I  have  foond  that 
with  my  taleecope  it  ia  quite  aulTident  to  move  the 
p<Hntet  by  hand,  though  with  a  ilflady  stand  and 
good  definition,  a  acrew  motion  would  be  otef nl. 

I  have  tected  the  micrometer  by  meaauring  the 
diatanoe  between  the  oomponents  of  Cutor  when 
one  ia  vertieaUy  over  ths  other,  and  by  meaauring 
a  vertical  diameter  of  Saturn,  uaing  a  power  of  100. 
I  have  no  experience  of  micrometer  work,  and  do 
not  know  the  accuracy  to  be  expected  ;  but,  oon- 
aidering  the  very  inferior  deHnitioaof  my  telescope, 
and  the  uniteadineaa  of  the  stand,  the  reault*  ob- 
tained appear  to  be  hopeful  lor  the  aucceia  of  the 
method. 


VbIdk  Oil- Immeralon  Objeotivea. — In  uaing 
Ihets  objectivee  deanlineaa  ii  important  Only  a 
■malt  quantity  of  the  immaraion  Suid  (apeolally 
prepare  cedar  oil)  ahonld  ba  used,  and  it  abould  be 
wined  off  a*  aoon  ai  possible  wbeu  done  niinir  Tr< 
s  ths  oU,  blottiag-paper  ahonld  b 
k — I.VI tjjg  ,„^(  ^jj,^  ^p^  _    _   ^_^ 

.n  soft  linen.  In  order  to  keep 
ID  Suid  unchanged  It  should  not  be  ex- 
posed to  the  air  for  anv  length  of  time,  aa  expoanre 
to  tha  air  will  thicken  It,  and  ao  alter  the  retractive 


THE  planet  Mara  U  at  present  "  attractinj 
public  attention  " — !o  says  a  momini 
paper.  Unfartnnately.  the  only  attantion  thi 
public  have  been  able  to  pay  him  is  in  readinj 
the  more  or  leee  extraordinary  accoanta  abon 
the  planet  which  have  appeared  in  the  new* 
papers.  Dra.  Hiidebrand  and  Pallsa,  of  Tienn* 
have  been  observing  Macs,  and  are  reported  t< 
hive  seen  "  anowfields  "  extending  ao*  from  thi 
(oath  pole,  but  ths  weather  rondered  aoonrati 
observation  impossible.  According  to  one  o: 
the  new*  agenoies,  Signor  Schiaparetli  hai 
Btndied  Mar*  einoe  1S79,  and  the  great  line: 
dividing  the  continent*  always  appeared  ti 
him  very  clear.  All  oppoaition  to  tbe  existenoi 
of  the  duplication  waa  absolately  unreasonable 
for  It  bad  been  olearty  seen  by  foar  astrono 
mere  ;  but  he  hai  never  said  that  tha  linea  an 
the  work  of  reasoaing  beings. 

The  value  of  the  ap^ent  diametar  of  Man 
given  in  onr  Astronomical  Notes  for  iTuly,  oi 
p.  .''>17,  ia  that  adopted  by  Herr  Uarth  in  hii 
Ephemeridee,  published  in  the  S.A.S.  Monthly 
ot,  as  hetetofore.  tha,  oertainl] 
of  the  Nautical  Alai'inac. 

Prof.  Taochinl'a  observation*  of  the  Bun  foi 
the  first  quarter  ot  the  present  year  show  an 
jnormoua  inorease  of  spotted  area  for  Febraarr 
dthonsh  the  spots  were  fawest  In  that  month. 
The  Memoirs  of  the  Icaliiui  Speatrosoopical 
Society  oontain  a  note  by  M.  J.  Vtaj\  on  the 
remarkable  prominence  of  Hay  5,  which  wai 
Mtimated  to  reach   a    height  ot  over  237,0uC 

Several  aatronomer*,  accompanied  by  M. 
Bischoffdheim,  left  Kioe  last  week  tor  Monnl 
Moauier  to  proapeot  the  height*  ot  an  elevation 
>f  more  than  i,0OOtX,.,  where  he  intends  to  erect 
ax  obserratory  at  the  beginning  of  next  spring. 

the  death  is  announced  ot  Dr.  H.  J.  Tyldeo. 
Se  had  been  engaged  reoentlv  in  investigating 
:he  etiology  of  typhoid  fevet,  and,  it  is 
relieved,  contracted  that  disease  in  the  canrse 
)f  his  researches. 

Dr.  Forbes  Wataon,  for  several  years  director 
)f  the  India  Museum,  is  dead,  at  the  age  of  Ro, 
Elia  writings  on  economic  botany  give  him  a 
ligh  plaoe  amangst  the  ptomotera  of  Indian 
ndnstries,  and  be  was  the  first  to  advocate  the 
istabllshment  of  the  Imperial  InaCitnte,  which, 
lowever,  he  wished  to  aee  on  the  Embankment 
nstead  ot  at  South  Eenaington. 

Surgeon  -  General  Henry  Walter  Bsllew, 
;.S.I„  died  on  the  2Stb  ult.,  aged  67.  He  com- 
nenced  his  career  at  Scutari  in  ISfG,  and  since 
hen  spent  many  years  in  India,  where  aa 
•olitical  offloer  and  sanitary  commissioner  be 
.oqnired  much  knowledge  of  an  ethnological 
nd  liognistic  character,  which  he  pablished 
a  works  on  the  Indue,  Kashmir,  and  Atghan- 

The  next  meeting  of  the  Biitiah  Association 
fill  beheld  at  Nottingham  on  Sept.  13,  under  the 
iresidency  of  Dr.  Burd  on -Sanderson,  Ftotesaor 
f  Physiology  in  the  University  of  Oxford.  The 
avitation  ot  Oxford  Co  meet  there  in  139(  was 
ooepted. 

Lord  Kelvin  ia  reported  to  have  said  that 
lurdooh  hid  practioally  invented  the  loco- 
lotive,  but  did  not  purana  the  aubject,  as  the 
imes  were  not  ripe  for  it.  He  certainly  did 
ot  anticipate  Stephenson,  who  had  nothing  to 
0  with  the  invention  at  the  locomotive,  seeing 
hat  it  was  knowledge  of  looomotives — mere 
anlers  on  tramways — that  led  to  the  develop- 
lent  of  the  railway,  and  there  does  not  seem 
a  be  the  slightest  evidence  that  Murdoch  ever 
ad  any  idea  of  hia  steam-carriage  as  a  hauler. 

The  "  faatett  train  in  the  world " — tha 
Imptre  State  express — is  credited  with  a  run, 
n  July  i,  of  81  miles  in  71  minutea, 

Japan  is  fairly  well  supplied  with  telephones 
nd  electrio  light,  and  now  it  i*  proposed  to 
nild  two  electric  railways  of  13  and  17  miles 
Bsptictivelj. 

At  a  reoent  meeting  of  the  ScientiSc  Com- 
littB)  of  the  Royal  Horticultural  Society,  Fret, 
ihuroh  gave  a  brief  account  of  hia  diaocvery 
f  a  red  pigment  in  the  grain  of  blaok  rioe  of 
lurmahi  A  aample  of  the  rice  waa  handed  to 
im  for  chemical  analysis  by  the  Director  of 
tie  Royal  Oard«m  at  Ksw,  ttnd  some  ot  the  Im- 


proved to  be  identioal  with  one  ot  th*  beR 
known  vegetable  colonring  matter*  called ioih* 
times  erytnrophyll,  ccnolin,  *-"- — '-  "-  *' 
becomes  pnrple,  blue,  green,  c 
the  action  of  alkalies. 

The  Helvetic  Sooisty  of  the  Natnral  SoiewM 
(Swiss  Association  J  holds  its  sBveuty-flrth  an- 
nual meeting  at  Basel  on  Sept.  5 — 7, 

The  UniverBity  of  Fodoa  will  oelebrata  on 
Deo.  7  the  teroent«nary  aanlversaryofOaUleo'i 
installation  as  Frofessar  of  Mathematics,  whsB 
be  delivered  the  disoourae  which  laid  the 
foundation  of  his  renown.  An  album  it  to  be 
published  on  the  oooaaion,  which  will  oontain, 
among  other  interesting  matter,  doonmeBti 
relating  to  Galileo's  life  at  Padna,  togrthe 
with  t£e  annoal  report  oC  1692,  isaued  at  the 
time  by  the  DnivaiBity, 

Prof.  Rudolf  Virohow  was  elected  Beotor  ot 
the  University  ot  Berlin  on  Aug.  3. 

The  British  Aaaooiation  Oommitt«e  oo  Wave- 
length Spectra  of  the  Elements  presented  i 
oontinnation  ot  their  report  oontainiog  la 
acoount  of  many  thousand  meiBDrementaot 
apectrum  lines. 

It  it  is  tras,  a*  etated,  that  the  aantigrade 
scale  ot  the  tbenuomater  it  to  be  ossd  in  tutnn 
for  all  official  statements  in  Oarmany,  the 
B&nmnr  soale  will  soon  die  out  altogether. 
It  Is  a  wonder  that  it  has  not  been  abatkdoDsd 

The  Prlnoe  of  Monaco  proposee  that  meteom- 
logical  observations  should  be  established  is 
diSerent  parte  of  the  Atlantic^the  Atoms,  tlu 
Canaries,  Bermuda,  &o. — whlcH  are  eoonected, 
ar  about  to  be  connected,  by  telegraph,  wlih 
the  view  of  giving  warning  ot  cyclones  a* 
European  coasts.  He  suggests  a  congrOM  of 
ietegatss  from  those  nations  most  interested  is 
maritime  enterprise. 

The  vice-president  of  the  Paris  Sooietjcl     ' 
Pharmacy,  M.  Biirker,  has  given  the  tnemlian     i 
Jie  reenllB  of  some  recent  analyses  of  tea.    Hi     | 
sonsiders   it  established  that  the  commsid^ 
ralue  of  blaok  tea  is  directly  proportional  to 
ihe  amoont  ot  theine  it  contains  ;  but  in  the 
:ase  ot  green  tea,  be  says  the  comuiercial  v*lu 
iLUst  be  estimated  by  the  quantity  .of  lansio. 
)ne  would  have  thought  that,  from  the  pcinl 
)f  view  of  the  oonnoisseur  ot  tea,  those  samplel 
vhich  contain  the  least  proportion  ot  tansb 
vould  be  preferred. 

With  the  fever  hospitals  of  the  metrapoln 
uU  to  oversowing,  we  are  also  threatened  with 
vhat  looks  like  on  epidemic  of  glanders.  Il  ii 
uggested   that   the   disease    ia    dlsseminatad 


by    1 

lipes,  using  buckets  belonging  to  tha  ownait 
if  the  horses.  It  is  certain  that  not  only 
glanders,  but  farcy  is  also  present  to  a  gmt 
xtent  in  London,  and  steps  should  be  promptly 
aken  to  stamp  them  out. 

In  San  Antonio  Caii^n,  South  Califomii 
rater  power  ia  to  be  used  for  supplying  Pomes* 
nd  San  Bernardino  with  electric  current.  The 
all  has  a  minimum  quantity  ot  l,300c.ftL  pet 
dnute,  with  an  available  head  of  about  400fU, 
rhioh  Is  taken  to  the  power  station  wiUia  loa 
ly  friction  of  12ft.  At  the  station  Peltn 
rater-wheela  drive  Westiughouae  altematjn; 
laohinea,  and  the  current  is  taken  thioogk 
ransformera,  the  longest  oircnit  being  Sfi  milM. 

An  important  question  has  bsen  deoidedii 
he  Court  ot  Criminal  Ckirreotlon,  St.  Lonis, 
lispouri  ;  but  whether  the  decision  will  held 
ood  throughont  the  United  States  ramoini  to 
e  seen.  It  appears  that,  in  St.  Louis  at  all 
vent?,  one  oon't  steal  electricity,  A  shop- 
eepet  waa  acoused  ot  having  tappod  an  electric 
ight  lead  and  obtained  his  Illumination  for 
□thing.  The  judge  would  not  concede  tbst 
be  oSenoe  was  petty  larceny,  and  the  gnwd 
iiry  would  not  allow  that  it  was  fraud,  ao  the 
efendant  waa  disohaiged.  Thera  oannot  tie 
inch  doubt  that  raoh  law  will  be  spesdily 
mended. 

It  is  suggested  that  the  etGctrloal  portion  o! 
he  Chicago  exhlbidon  will  not  be  complete 
ritbout  a  display  of  the  literature  of  sleotncitT, 
including  the  etulicat  works  on  the  rabjsot,  at 


auiacrijmititau>e»iBiiuia,!\aw  lOTK    baak  and  forttk  between  the  ioUbti.  .ttnnl   to  Iti  ImtgOi  uul  conffitutioo, 
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tbeie  aJtetn&te  •eemiiif;  cluuigM  of  direction  of 
nrolntioD  recurring  with  peihkpi  ISiac.  or  SOtee. 
intsTTilB.  J  uk«d  mj  friead  il  ha  ooold  give  tha 
cBl*ctiOD  of  motioii;  ho  did, so  right  at  fiiit,  but 
■ftn  a  littls  coniidiir&tion  taia  it  h&d  rerened  knd 
than  gona  right.  By  looking  kt  some  other  object 
to  htAik  tha  ipell,  and  then  at  the  cnpg,  tte  olwafa 
got  the  tme  diiaction  to  begin    with.     Aa  wa  ap. 

"--'    "-    — ' "- "--    '"-uion  oon- 

I,  wU^  of 
.  ,  _  .  ...sdiMction. 
On  onr  tatnni  va  experienced  tha  wne  iUmion, 
Oongh  we  otm  knew  tha  m«1  diitotion  ol  ntdId- 
Uon.  The  mne  experisnea  ooonned  to  me  onoe 
bafoia  at  Biditon  when  etanding  on  the  hill  above 
tha  obeerratoiy  la  the  pUna  of  nrolatioa  of  the 
onp.  A  atiangar  aikad  me  if  I  oonid  tdl  him  In 
mich  diraotlon  tha  cnia  were  numing.  On  look' 
ing  fttteothalT  I  oonld  not,  Omj  leemed  to  ohange 
fcom  oQtaida  to  centn.and  mm  oentie  to  ontdae 
a  oonf  oiadly ;  but  in  this  cate  tiie  oapi  were  not 
itahtl7  gUt,  HOT  WM   tha  allipae  of  rerolatioD 


pKwebed    the    pnipect-houae,    (as  i 
nnnedtill  we  gotdinotly  under  than 


A  large  number  of  othat  alkaloids  are  contained 
in  opium  In  smaller  qaantitiee,  thoa  ;  — 

Bheadine,  Cfi^.NO,,  taiteleia,  neutral,  non- 
poiaonoua,  obtainable  alio  fromPapaTBr  rheaa— red 

Qnoioopine,  C^H|Jf,0,„  feeblT  banc. 

Codamine  andLandanine,  C^HbN'O,  (iaomen) ; 
Laodanorine,  C„H,,NO..  Tba'two  lut-named  are 
bitter,  alkaline,  and  very  polaonous. 

Meconidine,  C-,HgNO,,  taateleas.  Linthopine, 
C„H.NO„  alkalLne  but  tiatelsM.  Frotopine, 
C»H„NOt  (alao  in  Celandine.  &cO 

Cryptopins,  C^H^NOb,  alkaline,  with  hot  taite 
(oDly  iaioii  of  opiom). 

Hjdrowitaiiune,  C,]Ei,NO„  poiionoui  and  alka- 
li emetic,  I)  artifl- 


wonld  flnt  make 
would  break,  allowing  the  oontact  piao 
away  again  and  break  the  circait.  Aa 
repreieDted  it  in  tha  aketch,  the  time  * 
about  71  aeoonda.  O. 


as? 


laOlndon  of  relief  alternating  with  em - 

boedng  ooaan  in  looking  fizedlr  at  a  newly  cut 
«m1  with  a  low-power  leni  in  a  etrong  light. 

LiToipool,  Auguit  2.  W.  8. 

OIBOXriiAS    SOTION. 

[33906.]— I  SOTTBI  whether  It  Ii  powflde,  in  a 
•hort  not*  Uka  thit,  to  nmofa  aome  anIoDa  miaoon- 
oeptloDB  which  endantlr  eziat  In  "  Mairi'a  "  mind 
(latter  33S32).  He  cannot  do  better  than  bay 
Clerk  -  Uaxwell'a  la.  Tolnme  on  "Uatter  and 
UotioD,"  pnbliihed  br  S.P.C.K.,  and  read  it  Tery 
'OMettWT.  Hit  difflcDlty  ia  mainly  dne  to  the  fact 
that  dartng  the  oiroolar  motion  tha  forM  it  eou- 
■tantly  ohanoing  iti  direction,  and  that  when  the 
tedy  U  at  VI.  the  force  ia  actually  acting  in  the 
oppodte  direction  to  that  in  whldi  it  acted  when 
the  body  wai  at  XII.  It  wonld  aeem,  then,  that  on 
oommon-aeme  gronnda  mora  forca  would  be  needed 
in  this  oaae  than  when  the  loroe  acted  directly 
«tylto  to*l>»dir""'"' •--•'-- 

duppoae  at  any : 


[33909.1— Thbm  are  two  worlda  in  w' 
lire,  aind  id  that  one  eontaioins  the  maji 
thoae  who  have  to  get  their  linng ;  the  o 
thoM  who  know  nothing  about  th«t  lin 
The  rich  man  lolling  in  bii  diaiiot  nu 
chooaaa,  aee  the  other  ramming  down  tiu 
and  the  poor  man,  wben  oat  m  employmi 
if  be  geta  into  the  coontry,  eee  in  r 
galloping  after  the  tame  dea,  and  bav 
know  httle,  and  prabaUy  care  l«M,  M 
other.  Mr.  BaH4MM  (latter  33S7fi),  who  ii  i 
Mnfeering  that  he  hai  been  thitngh  Oa  i 
a  pontjon  to  claim  a  fair  haazing ;  bat '. 
wfll  not  boItc  the  diiBcult  proUam.  Mc 
know  what  labour  meana ;  lome  know— p 
I  mean- the  meaniDg  of  the  word  oajnt^ 
people  know  what  they  mean  by  a  itntt, 

Aa  I  bare  nerer  been  connected  with  a 

any  other  onion,  la  with  a  atrike,  I  ifara 

aee  some  definitioD  ol  tha  lattec,  ao  Oat 

, — :  -TO — —..--r^-.i — -..-i  :i — ■    -  j,  ,    know  what  we  aie  about  to  diaewe.    The 

EhjaicalramrtiaarfthaaUttloida,  glaoo«id«,and  i  bought  ooi,  tha  merohant  aaid  they  wo 
tier  i^dpleairfthe  vegetable  kmgdom,  I  ehaU  p„  t^nWtiian  thelaat;  the  baker  aayi 
alwayi  be  pleaiad  to  furmih  tha  readar*  of  the  ^  mother  halfpenny,  and  the  bnl4dm  t 
""    '  '  -  '  .      .       ...     -'y  tailor,  bo 


01  nc „ , 

acid,  about  4  per  cent.,  and  its  anhydride, 
C^,gO, ;  alio  Duoonoiiin,  0,H,pO> 

Whether  the  nbatanoa  Tarioaaly  nanud  piendo- 
morphine  by  Pelletier,  dehydromorphine  by  Donath, 
oiymorphina  l^  Sohutienberger,  and  oxydimoror- 
phine  by  PolatorfE  exists  naturally  or  ia  aoeideaitally 
prodnoad,  remaina  uneettain.  It  is  taiteless,  nen- 
tnl,  and  but  ilightly  pcaionona. 

Of  sobstanoes  artifldally  prodoeed  from  the 
alkaloids  mentioned,  the  list  Is  almost  endless. 

HaTing  made  a  spedal  study  of  the  chemicaJ 


I  ma;  happen  t 


it  the  body  is  at  F.    Join 


"E.  U."  with  any  paitlonUn 
have  collected. 

Oharlea  X.  Sohn,  F.I.O.,  F.O.B., 
Analytics  GhemicL 

A  8FBSD  BBOOaSBB  WAITIBD. 

[33908.]— Th  letter  33808  "Nun.  Dor."  raised  a 
eomewhat  interesting  question  as  to  the  poaibility 
of  aocurately  determining  the  time  taken  in  short 
races.  I  should  think  it  would  be  passible  to  doac, 
ea; ,  wiUiin  a  tenth  of  a  eeoond.  The  apparatus  I 
,  J . .-_  .1. ;...  ^J  ,  ,artieal 


maguetio  B*yli  wonld  be  arranged  Tertically  abore 


Xn.-VI.,anddiawPNperp.toXII.— VI.  Then 
U  OF  be  a  string,  there  ia  a  "tension,"  ^,   act- 


_jvjr 


to   that   at  YI.    Only  the  traction  r 


Contact  for  track. 

■,  iothatlheendaof  the  atrli  wonld  just 

'  mark  the  paper.  Tha  top  etyle  would  be  in  circuit 
'  through  a  mercury  oontact  on  a  pendulum,  awing- 
■   ingonceasaoond.    This  would  give  thetop"—'- - 


more  force  must  b  ,  ,        ^ 

t/ie  force  sxsrted  ia  uaed  tor  the  particular  purpoae 
of  hanging  tha  direotioD  of  moliaii  from  that  at 
XII.  to  that  at  VI.  At  XU.  and  at  VI.  none  ol 
the  force  ia  any  good,  for  it  acts  perp.  to  the  given 
directions:  more  and  more  beoomea  of  use  till  P 
get*  to  III.,  wbeo  it  i>  all  useful,  and  then  less  and 
IMS  Is  useful,  till  at  VI.  none  is  of  tha  slightest  use 
for  this  purpose. 
Trin.  Coll.,  Cambridge.        a,  P.  A.  Oabom. 


TBS  AI.KAI.0ID8  OF  OPIUM. 

(33907.]- To  the  information  furnished  by 
-<■  Eos  "  [letter  338fiO,  p.  530),  I  Tentnre  to  aupple- 
ment  the  following.    The  six  prindpel  alkaloids  of 

Uorphine  (morphia)  C„HhXO„  average  10  per 
'Oaol.,  the  moet  impoitaut  (foiuid  alio  in  A^emune 
Meiicana,  Fapaveraccc) . 

Narcotine,  0„HgNO,,  aTarage  6  per  cent,; 
eynooyms  AcoueUme,  Meconine-hydroootamine. 

PapaTSrine,  C-oH„NO,.  arerags  1  per  cent. 

Codeine  (morphine  methyl  ether)  C,^H„NO„  i  to 


the  racing  traek 

making  contact  at  the  start  and  at  the  doiah  of  the 
raoe,  with  one  of  the  other  electro -magnetic  styli. 
One  of  theae  oontact*  would  have  to  be  arranged 


nr. 


liebaiae    (paramorphlne),  Ci,B 


■iNO,, 


C^.H^XO,,  average  0-2  per  cent. 
Of  these  six  the  most  active  physiologically  are 
morphine,  Ihebaine,  and  codeine,  and  theee  three 
have  the  greatest  alkalinity ;  narcotine,  narcdae, 
and  papaverine  are  ehemioally  neutral,  or  uearJv 
eo,  and  have  Uf"- -■■—'-'—'--■- ^- 


—     __      the      style,     and 

would  oaoae  the  depreasioD  in  the  line.  The 
oonlaDt  at  the  flnisb  wonld  cause  a  similar 
depression.  Drawing  lines  throngh  these  depree- 
■iona  ao  as  to  cut  the  top  tracing  at  right  angles 
would  inoloss  a  certain  numbor  of  depressiona 
(representing  seoonda  in  the  top  tracing).  The 
distanoe  betwetm  the  d^rasaiona  in  the  top  line 
oould  be  eaaily  divided  into  tenths,  and  ao  give  the 
time  fairly  aocurately. 

Any  nnmber  ol  oompetiton  could  be  arranged  lor 
by  having  a  similar  number  ol  oontaota  and  styli 
recording  on  the  revolving  drum.  The  contaot  I 
would  propoae  would  be  made  eimilar  to  the  sketch, 
a  balng  a  fine  thread  stretehed  aorosa  Uie  track  of 


halfpenny,  ■ 

penny  mora  for  the  atea 
and  all  the  othara  Si  their  own  famiu  -, 
neighbour  the  builder  says  he  shall  close  1 
foramonthand  go  to  the  aeaaide,  in  order  to 
men  (who  have  applied  for  a  baUpeoDf 
hour)  to  their  senses,  as  he  ia  detanum 
down  any  attempt  at  a  ilriit  ;  yet  thia  t 
tha  baker,  butcher,  &a.,  without  den 
master  tradsamen  combine  and  form  "  am 
law  says  they  shall  carry  ocales,  and  w 
their  goods  ;  but  it  ia  never  done  in  the  tot 
I  live,  and  the  flrat  person  who  dand  te 
nich  a  thing  would  moat  eertaioly  be  la 
and,  therefore,  all  pay  and  gmmble. 

The  price  of  the  loaf  as  a  standard  of  m 
farmir'a  argument;  but  how  wsa  it  ab 
years  sgo,  when  tha  loaf  was  aboutdonble 
and  the  wage*  not  two-third*  of  the  pteiani 
do  not  oontradict  me,  lor  I  waa  thwe,  and 
I  ranember  the  firing  oC  ricka  and  bama, 
gang*  ol  men  who  wait  Irum  farm  to  farw 
breutiDg  up  tha  hom-powet  thieahing-i 
that  had  just  come  into  nse ;  ther  never 
the  cattle,  nor  stole  chickens,  and  always  w 
ful  to  close  the  yard  gates  after  them. 
write  lor  hoars  ol  the  misery  and  starv 
whichi  wasaoeye-witneas  in  those  days 
taction,  bat  do  not  wiah  to  introduce  pd 
only  to  adduce  lacta  that  may  asaiat  in  tb 
sion  that  Mr.  B.'s  letter  ia  boond  to  pt 
"Our"  paga*.  Now  let  it  be  ahowu 
labourer  should  not — like  other  people - 
production  at  the  bigheat  price  and  make  t 
U  he  can.  I  have  no  doubt  that  we  shaU  b 
of  tbis,  and  I  intend  to  read  what  ahlar  p 
write.  Old  Ftomt 

r33910.1-MB.  BoTroBK  (letter  38876,  p. 
>  raised  a  most  important  diacnaajoo  bv  hia 
'  the  BDbjaotol  Capital  and  Labonr.  "niepB 
'.0  whion  he  invitea  attaition  is—"  Whethe 
not  some  workable  plan  whereby  the  ao- 
between  capital  and  labour  oan  be  avoidi 
own  scheme  (admittedly  imperlect)  ta  "  t 
!aic  or  general  agreement  that  the  minim 
lor  niukJlad  labour  should  be  the  valai 
quartern  loaf  per  hour."  I  will  pass  i 
adieme  by  asking  Ur.  Bottoue  to  avoid  the 
attempting  to  fix  iy  laie  the  lawa  o(  eoosm 
I  believe  tbeee  lawa  are  aa  natural  and  lei 
the  laws  of  electric* ;  and  it  would  be  as 
noneeniioal,  and  miachievoos  to  attempt  ti 
laws  of  tha  latter  i^  'air,  a*  it  most  ondbub 
been  Id  the  case  ol  the  former.  What  we 
to  do  in  both  cases  alike  is  to  discover  the 
each  and  tbcu  to  apply  and  obey  thean.  ' 
your  reader*  who  are  often  in  the  coo 
childrai  will  have  observed  that  what  i 
new  to  thwn  is  brought  undw  tludr  notitt 
first  time,  their  and  qneation  in  regard  fl 
What  is  it  ?  And  their  eecond  queatwo  i^ 
it  for  ?  or.  What  doM  it  do  V  Now,  tl 
natural  method  of  accumulatiiut  all  kB< 
and  granting,  lor  argumeut  e 
assumption  that  then  i*  an  ^ 
capital  and  labour,  let  ua  adopt  it  in  et 
tion  of  the  above  proposition.  What, 
capital?  and  what  di>e«  it  do?  Capita 
portion  of  wealth  taken  to  aiaiat  Laboot  in 
dactioa  of  further  wealth.  Kext,  Whatis 
Iiibonr  is  all  human  exertion.  Nizt, 
wealth  y  Wealth  is  the  result  of  the  apple 
labour  to  the  natoral  agent  or  objeot^^ 
earth,    ^fow,  with  these  dellnitinna  bafae 
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I  tha  pTDporty  of  iti  cnMor." 
I  h  •  differsnoa  in  the  matbod  of  bmbnsnt 
labjaot  batireeu  Mr.  Bottoue  »nd  mjnlf .  I 
I  antiial;  with  Ida  picfKnltion  u  itetad 
I  deD7  tlut  than  ii  or  cu  be  mj 
linn  batwfcn  capital  (inanimata)  and 
(—■"■**-)  That  then  ia  antasonlaii  be- 
iaa  otpitaUrt  (•  man)  and  the  Ubotuet  (• 
aybe  tciw,  but  thl*  it  a  reij  difloenttblng ; 
ii  alwaTi  well,  in  the  March  lor  tmtlt,  to 
rtloot  thiei*  aepanta.  It  would  be  joit  m 
-*- '-  a  denionstratloD  of  electrica  to  itttv 


lemoutnttloD  of  eoanoniM  to  interebaogc 
sa  Capital  aad  Oaidtaliit — no  more  and  no 
'orthar,  it  ia  no  part  of  the  wolk  of  an 
Itt  to  nnhold  what  ii.  Tha  pmpet  work  ol 
ntirt  la  to  diiooTer  lehal  Dught  ta  i*. 
n  be  glad  to  Isam  how  far  Mr.  Bottom 
to  th«a«  prelbnioulM,  and  would  eoho  hii 
or  good  leallng  thron^ont  tha  dliciuiiaii, 
xo  ever  tandi  "  to  Juninle  the  Joodgmanl 
ifomd  the  MUM."  3.  B.  K.  a. 


IJ— IvMOdcdanoewith  tnr  pnuiee  I  had 
tfiaflnt  letter  on  this  anhjeot ;  bnt  ai I  tw 
tor  hai  melerred  to  aooept  thoee  of  anothei 
MdeB^  1  need  not  now  Md  It  forpnUin- 
:  am  riM  tha  parta  are  to  ba  pnrekaMble, 
■TO  mthorto  been  onahls  to  gat  them, 

A.  a.  L. 
'  tend.  Aocaptanoe  of  one  does  not  bai 
End  oSeiB.— Ed.] 


kaap  thapredona  Duggat  of  ioa  from  melting 
'.  the  hooaikeeper  will  onlj  rtmember  them, 
that  to  keep  ioewanniaUiawaT  to  keep  it 
I  pjaos  of  loa  in  a  pitehet,  with  •  pail  oTai 
ha  and  a  niK  orar  the  paO,  wilTkeap  all 
A  piao*  ol  lea  in  a  re&iniator,  corvad 
RHif  white  blanket,  will  uieat  the  greed; 
t  amrj  da;  and  anan  tnuj  flngan  at  the 
it  doa*  not  dara  to  get  mot  or  the  beafitaat 
[«•  not  tafL  llieie  tUiiga  are  admtmble  in 
wy,  and  riionld  ba  in  erery  hatband,  bat  tht 
t  trick  of  all  ia  newepapen.  With  plmtfol 
pan  abore,  below,  and  on  eren-  tide,  th< 
ptoea  of  lea  wm  keep  ii  a  Joka. 
»  of  tb«  Taa  Traa.— The  Chinaaa  haTt 
mdoTmaot,  from  time  iamcmotiaL  io  tha 
;id  BMatifn]  and  gmtaaqne  flgnrea  nam  tht 


t,  ftto  UL . 

L  naptimairopcntloDoonriitaotiawlDB 
t  fatto  nngh  ibApa,  tha  adgea  being  ramorad 
dng  thamon  tiuaoi  hiiek*.  At  tiraae  the 
Ktftaiud  in  iteam  oi  boilina  watar,  and 
into  tha  daairadahape.  01  eouna  the  moat 
a  plooa  ia  that  which  aliowi  tha  leait  re- 
MB  to  a  mannfaclored  ipecinuai,  othaiwiia^ 
at  mean  tha  moat  lutDxal.  The  eairm 
■  Oe  blodc,  reBoring  bare  and  thara  a  Bbre 
d  loott,  sow  thinning  oat  ona  on  the  under 
1  loning  it  down,  and  then  burning  anothw 
taading  it  at  tta  burnt  point,  and  ao  on, 
m  Mnt,  knOti,  and  oormgationa,  and  ao  on 


REPLIES  TO  QUEBIES. 

/■■  titir  anttetrt,  Oerrttpaitdenti  art  rtt}ttel- 
•tqu4tttd  ia  tntnliiM,  tn  m«A  huIonm,  Iht  tiiU 
imttr  af  tk*  qtttry  ati*d. 


[77528.1— Boain-OU  Drlara.-Ton  will  need  to 


maka  jonr  drjing-aH.     It  mutt  then  ba  deodo- 
riaad,  afterwarda  run  into  an  open  btulaT,  and  |ciT«D 
are-beat  <no  ateam)  till  jon  bring  it  up  to  300°  ^ 
fOQ  than  add  jonr  dilara,  than  bri^  yonr  heat  iqt 
to  300%  and  keep  it  about  that  from  aoTen  to  nine 
houra.    It  ia  during  thl*  parlod  that  tha  drjing 
loalltiaa  of  the  oil  are  Imparted.    The  longer  and 
iWonger  the  heat,  ao  mudi  better  will  tha  qnall^ 
if  Tonroilba,  proTidadjoukaapTonrhaatregular. 
1      .  T?     I.         BTi.              J-    1      .    in     ronwiUtbenlatltaattle  tm  iliaoool.    Tharafta 
li.''ii  ^1.  ^"^  ^^  parpendionlar  to  A  B.    oompodtion  eold  for  tte  pnipoaa  of  drying  thia  oil, 
the  aide  of  a  equaia  whoaa  diagonal  u  B  E   ho,^^,     yw  might  tiyaqual  q^titiee  ot 
litharga,  tnlptiata  ot  manganeie,  and  aorar  of  lead 
— aa;  about  31b.  to  Icwt.  of  oil.    Thaie  la  no  book 
that  I  iin  aware  of  <hi  tha  anbjaot.        " 


Mid  to  hand  or  hj  machine.  Soma  yaara  ago  a 
ipedal  machine  waa  to  ba  had  for  biding  tubea 
without  tha  danger  of  them  flattening  at  the  band*, 
but  I  do  not  know  if  it  ia  itm  in  tha  market.  The 
proper  way  of  truing  whe^  la  to  apin  them  on 
{heirownbearingf,  while  holding  a  piaoa  of  chalk 
tothsrintoahownl^  plaeea,  and  adjuattng  the 
ipi^eB  aocordinglf .  Wiu  pncUea  ;ou  will  be  abia 
todlapenae  with  the  ehalk.      A.  f .  SoiXBiPEtB. 


hownin  the  flgnre),  and  make  B  0- equal  to 
nth  centre  F  and  radiua  F  Q  daaciibe  a  drde 

SAD  in  Hands.  Then  KB.  BH  are  the 
tha  requiiad  reolangle.  For  if  B  L  «  B  H, 
•  HD  .  AK,  and  rect.  S.L  -KB.  BH 
}■- iBB*- lAB.BD -iAB.BC.  It 
rtoahow  that  AK-  iiA.B  +  BC-AC). 

E- ap-kf-i(ab  +  bc}-e:f. 


-ICAB'  +  BIQ 
Andhenoa  AK  -  AC. 


-1(AD^2AB 
-}AC< 


J.  I.  C. 


S06J  —  Ordnanoe  BnrreT  (7.0.)  — rhe 
I  C.D.,  BJa.,  Def,,  and  Und.,  atand  re- 
tely  tor  oanba  of  ditch,  root  ot  hedge, 
id,  and  undefined ;  and  are  need  on  Ordnance 
7  mape  to  denote  the  pariah,  connty,  mnni- 
oiPaiUamanlary  bonndariaa.       Cxstbuji. 


c)«-  I +  .C,j;  +  , 0,1' +  ....+ „C,i«+.... 
I  .Or  ia  tha  number  of  comblnatioii*  of  n  lattac* 
time.    In  the  oaaa  whaa  n  —  S,  we  hare— 

.  +  *)'-I  +  .C,I  +  -.-.  +  sC,l'4.C,l' 

,C^  —  1,  and  If  wa  put  s  —  1,  wa  gat— 
2'-l  +  sO,  +  ,C+....  +  ,C  +  1, 
>  numbat  of  oomMnatloBi  wanted  ia  2"  -  2 
J.  I.  C. 


out  tha  air  eoins  pait.  I  have  in  my  poaaeaaion 
cyllndara  and  pialoaa  eonatruotad  in  auch  a  manner 
that  it  ia  limply  iupoaalUe  for  the  air  to  pat*  by.  Aa 
the;  an  not  protaded  yet,  I  Mumot  enoaa  the 
idea;  but  if  "Partial  Taenum"  will  write  to  my 
addreiain  the  Sispenny  Sale  Column,  Inaybaabla 
to  help  hint  out.  J.  DouuxT. 

[77^.]— SnpaihaatadBteam.— Ido  not  think 
than  ii  anrainqila  way  of  doing  what  "  B.  Y.  E." 
requini.  Xhs  ateam  woold  hare  ita  teinjM 
ralaed  in  paaaing  through  the  pipe  in  the  c 
bat  it  would,  Ui  the  ordinary  conrae,  \  . 
quickly  to  aoqnin  much  ot  the  heat  Irom  tha 
eecaping  guea  of  the  flue.  I  don't  know  where  thfr 
□Doriat  gate  302-9'  Faht.  M  tha  tamperatnra  ol 
801b.  itewm,  and  certainly  do  not  eae  what  ba  hope* 
to  gain  b;  tha  amngemeot  depicted  on  p.  140, 
though  DO  doubt  tha  tampeiatan  of  tha  eecaiduff 
gaaea  would  be  rather  bigtu  B>  U. 

[T7643.]—IhandN.W.H.BitKiitaa.— Herewith 
I  aead  aketoh  of  alght-wheelad  paMangar  tank  on 
above  Una.  Aa  the  dimantfOD*  haTa  been  gifen  in 
LMue  for  July  29  by  "  North- Weelem,"  it  la  need- 
leaa  to  raped  them.  Tha  eyUndara,  however,  hava 
(in  nlaairii  S68  and  322)  a  atroke  ol  20in.,  and  not 
iiia.,  aa  itatad.  Tha  following  an  the  datea  wham 
"--  '-- *  -jKlne  ot  tha  undermentiotied  daaaaa  ot 
lea  eama  ont:-No.  2233,  ab-whealed 
tank,  June,  1S76;  No.  71,  eight-wheeled 
paaaansK  tank,  January,  1879 ;  No,  COO,  aight- 
whaelM  paaiangar  tank  (compound),  July,  1S3T; 
No.  602,  d^t^whaaled  gooda  tank,  Sept.,  1881  i 
No.  77T,  elght-wheded  gooda  tank  (compound), 
Nov.,  1S87.    I  cannot  give  aketoh  of  777- 

A.  J.  Bbitkh. 


the  iiA  a 


a  ezpoaun  to  green  an 

«a?     And  what  about  e 

pathy  F  A.  £.  S 


r77M4.]— HydranUo.— A  turbtoe  ia  worked  by 
hydnulie  power,  and  Ia  an  hvdraalla  machine  In  a 
aaoae ;  bnt  the  term"  hydranUc  machine"  iiumally 
confined  to  thoae  piecea  of  apparatna  whioh  work  by 
the  preaaure  of  water  a*  diatingnishad  bom  thoea 
worked  by  tba  flow  or  fall  of  water.  For  inatanaa, 
a  hydranlla  Jack  la  wn-ked  with,  perhapa,  half  a 
pint  ol  watea ;  but  ineh  a  quantity  would  not  be- 
:  Df  much  uae  in  a  turbine,  noi  to  a  waterwhaal, 
'    which  latter  ia  yet  an  bydraolio  machine.     L.  U. 


bia  qneetion,  It  will  bauaotaaaii  fen  \J^ll.^» 


5S2 
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deaoription  of  the  machine  he  hat,  for  it  is  doubtful 
if  it  ii  widely  known.  T.  L. 

[77649.1  —  Pneumatlo  Cycle  Tires.— These 
tins  are  removed  in  jast  the  same  way  as  the 
others.  The  rim  is  warmed  to  soften  the  cement, 
and  the  tire  is  pulled  off.  Or  is  the  querist  referring 
to  some  machine  in  which  the  tires  are  Yulcanised 
to  the  rims  ?  Even  then  the  tfares  must  be  pulled 
off.  C.  C. 

[77650.1— Indicator  or  Befflster.— Why  not 
use  an  index,  the  same  as  in  a  gas-meter?  They 
can  be  bought  ready-made  and  dieap :  but  such  an 
indicator  is  easily  put  together  with  a  train  of 
wheels  in  a  frame  and  some  dials  or  a  dial,  if  units 
are  not  requiied  to  be  Aown.  I  suppose  it  is  only 
a  counter  that  is  required.  It  is  only  neossaary  to 
fix  a  stud  or  somethiuff  to  move  a  pawl,  which  will 
drive  a  wheel  one  tooth  forward  at  eadi  revolution ; 
and  no  doubt  suitable  wheels  could  be  poeured  at 
any  of  the  dealers  in  dookmakinff  materials. 

B.  S. 

[77652.1— Auatralia.— The  querist  should  pro- 
cure the  books  from  the  Emigrant's  Information 
Office,  31,  Broadway,  Westminster,  which  are 
published  under  Gk)vemment  authority.  The 
'*  customs  '*  depends  on  the  oolonyin  Australia,  as 
it  is  different  in  Victoria  and  N.S.W.  Some  of  the 
German  vessels  are,  I  believe,  very  good ;  but  if  the 
querist  is  going  from  a  British  port,  I  think  he 
would  do  well  to  go  in  a  British  vessel.  As  he  Is 
presumably  a  watchmakw,  I  would  advise  him  to 
ask  the  Secretary  of  the  Horological  Institute  if  he 
can  give  any  information.  Essab. 

[77654.]— Selenium.— If  "  F.  F."  can  refer  to 
the  back  volumes,  he  will  find  much  information  on 
the  subject  of  selenium,  including  methods  of 
making  the  cells.  The  fullest  details  are,  however, 
I  think,  in  the  publications  of  the  Boyal  Society, 
mostly  papers  by  Mr.  Shelford  BidweU,  F.B.S. 

B.  S. 

[77659.]— Oaa-Engine.— I  know  of  a  good  many 
gas-engines  in  London,  but  none  that  does  not 
make  a  noise  with  the  exhaust,  although  there  are 
obvious  reasons  why  that  should  be  quieted  as  much 
as  possible.  I  think  <'F.  A.  M.'s"  method  of 
pasung  the  exhaust  through  a  pit  or  cavity  contain- 
ing round  stones  is  one  likely  to  prove  successful. 

M.T. 

[77664.1  —  Petroleum  Ezploaion.  —  This 
querist  asxs  **  Why  should  not  vapour  (or  gas)  guns 
be  made ''  f  The  answer  is  :  They  are  made^  but 
are  generally  called  engines.  I  suspect  thero  is  not 
much  in  the  idea  of  loading  cartridges  with  petro- 
leum vapour.  S.  B. 

[77667.]— Cryptogram.-This  cryptogram  may 
be  anythmg ;  but  it  is  not  stated  whether  it  is 
one  of  words  divided  up  anyhow,  or  whether  it 
depends  on  the  position  of  the  figures.  It  is  scarcely 
likely  that  many  readers  will  attempt  even  to  guess 
what  it  may  mean.  Idleb. 

[776720  —  Screw-cutting  Tables.  —  Martin's 
book  is,  i  believe,  published  by  himself,  but  I  do 
not  know  the  address.  No  doubt  it  can  be  had  of 
Calvert,  Great  Jackson-street,  Manchester,  or  of 
dealers  in  lathes,  who  often  keep  such  books  in 
stock  to  supply  tneir  customers.  There  are  many 
replies  in  back  numbers  showing  how  to  calculate 
wheels  for  all  kinds  of  screws.  S.  B. 

[77682.1  —  Electrical.  —  Electrolytes  become 
warm  through  the  action  of  the  chemicals  on  them 
and  on  themselves.  In  some  cells  it  is  an  advan- 
tage, but  as  a  rule  it  means  loss  of  energy  or 
current.    The  plates  are  more  rapidly  consumed. 

W.  A. 

[77712.]— Oalculus.-Allow  me  to  correct  two 
misprints  in  my  reply  to  this  query.  In  the  final 
result  the  first  term  should  be  log.  v(l  +  y-)t  and 

the  last,  i*  tan.      j  *  (  V  1  -i-  y 

H.  C.  POCKUKOTON. 


0) 


[77712.J— OalculuB.- Mr.  Pocklington's  clever 
example  of  integration  (see  **  E.  M.'*  for  July  29) 
depends,  in  part,  on  some  method— perhaps  the 
following — whereby  a  trinomial  of  the  form  of — 

.v'  -a««  +  ^ (A) 

may  be  resolved  into  two  trinomial  factors.    Let  us 
assume  the  expression  (A)  equal  to — 

{.v^  x;?.r+  ^)  {z*  -«.>;  +  <5»), 

or,  multiplying  together  the  factors— 
.'.«  +  (2 i  -  p*)z*  +  i«. 


Equating  coefficients  sives  us  p  •  Va  -r  '^(^. 
Hence  (A)  is  equal  to  the  product — 

(z^  +  y/oTYS  .z  +  b){a^-  y/a-ttb  ,  »  +  b), 

the  factors  of  which  are  in  all  cases  real  quantities. 
Each  of  these  quadratic  factors  mi^,  by  the  usual 
process,  be  resolved  into  a  pair  of  simple  factors, 
out  which  are  real  quantities  only  when  a>2d. 


Thus  the  biquadratic  (A)  may  be  exhibited  under 
the  form —    

{2z  +  y/a  f  2  0  -  y/a  -2  6) 

x^{2z  -  y/a~^b  +  y/a  -  2  b) 

(2 a:  -  Va  -t-  2b  -  y/a  -2b) 
In  a  similar  manner  we  may  resolve— 

•    a:*  +  a««  +  A»  (B) 

into  the  product- 
Cap*  +  y/2b  -  a  .  a;  +  A)  (j?«  -  y/2b-a,z  +  *), 

the  factors  of  which  aro  real  only  when  2  &>a,  and 
in  no  case  admit  of  further  resolution  into  four  rtal 
factors— all  the  factors  being  imaginary  quantities. 

J.  B.  C 

[77712.]— Oalculna.-(i.)  We  have- 
fdyy±>ll±y  -  Hog.  (1  +  y«) 


J  1  -t  y' 


If  now  we  change  the  variable  from  y  to  ;  (where 
s*  =  1  -f  y)  in  the  last  integral,  we  get  it  equal  to 


2  fdz  t 

J         z^  -2z^  -t2 

J  ^^  \j>  -  2a«r»  COS.  2  a  -J-  a* 


*t     >     ^9 


'    c»  -  2a«2<  COS.  2  o  -I-  a* J 
where  q>  sb  2,  a  b  tt  S 

■         ^  loff    />^  -  2a;  COS.  a  4-  fl*\ 

4  a  COS.  a  \r*  +  2  a  r  cos.  a  i-  tj^j 

+         ^       tan.-»  /'2£«iEL?\ 
2  a  sin.  a  \  a*  —  s^   J 

And  on  substituting  for  a,  a,  and  z  their  values  as 
above,  we  easily  get  the  required  finite  expression 

for  the  integral,    (ii.)  The   expansion  for  tan.  ^ 

can  easily  be  got  bv   the  method  of  successive 
approximations  as  follows : — 


m  m  u  "  e  sm.  u. 


(first 


.-.  tan.  I  -  tan.  0!LtJJELli\  -  tan.  '^ 

approx.)   Hence  to  a  first  approx.  sin.  u  a  sin.  m. 
.:  tan.  I  -  ten.  /'£±1«5J5\ 


m 


tan.  'y  +  tan. 


/£  sin.  m\ 


1  -  tan.  'i*  tan. 


2 


(tan-f 


(e  am.  m\ 

) 


+  J  ^  sin.  m 


(1  +  tan.  *^  .  1  sin.  m  \ 
^    2  J 


tan.  ^^  +  Isin.  m 
2        2 


(tan..«  +  l) 
(2nd  approx.) 


tan.  ?  +  £  sin.  ui  sec.'  *1 


2 


in 


=  tan.  -    (1  +  e)  as  required. 

(iii.)  The  differential  equation  given  is  readily 
solved  by  transforming  into  polar  co-ordinates. 

J.  I.  C. 

[77712.]— Oaloulua.-From  what  has  appeared 
regarding  this  query,  it  might  be  inferred  that  many 
persons  acquainted  with  algebra  are  ignorant  of  the 
factors  into  which  the  function  a-*  -r  as^  -^  b  ib 
capable  of  being  resolved,  and  hence  their  failure  to 
solve  one  of  the  problems  in  question.  It  should 
be  known  that  tnis  function  is  equal  not  only  to 

but  also  to  {3^  -\-  ex  +  y/ 0)  {a^  —  e  z  -^^  ^b)  whero 
c  m  {^2y/b  —  a)i ;  and  it  will  be  observed  that  when 
the  first  pair  of  factors  is  imaginary,  the  latter  pair 
is  real,  and  vice  vend,  W.  B.  H. 

[77719.]— Model  Injector.— No  one  can  pos- 
sibly say  where  the  fault  is  without  seeinff  the 
iojector.  From  your  description  I  should  fancy 
there  was  somethinff  wrong  at  one  of  the  back- 
pressuro  valves.  Ifyou  live  in  the  London  district, 
I  will  examine  it  for  you.        A.  F.  Shakespeab. 

[77720.]— Launch.— It  will  not  do  to  connect 
feed-pump  to  condenser,  because  thero  is  alwajrs 
air  present  in  the  stoun,  and  when  the  steam  is 
condensed  this  air  must  be  got  rid  of,  and  not 
pumped  back  into  the  boiler  again.  In  launches 
the  best  way  is  to  have  a  deep  open  tank,  say  about 
12in.  \tj  6in.  by  9in.,  and  let  tne  air-pump  draw 


from  condenser  and  deliver  into  this  tank  b[ 
carried  over  the  top  of  tank  and  cut  off  ab 
or  so  down.  The  water  level  in  the  tank 
weU  is  always  below  this.  The  feed-pnm{ 
from  the  bottom  of  tank  and  delivers  into 
If  the  feed-pump  wero  connected  to  oooden 
vacuum  would  oe  very  poor,  and  half  the  b( 
condensing  would  be  lost.    For  your  engi 

Sump  should  be  Uin.  diameter  by  3im.  si 
riven  direct  from  the  engine,  or,  say,  Iftn.  d 
and  2}in.  stroke  if  worked  by  an  eecentao. 
regard  to  boiler,  I  am  afraid  you  will  nev 
steam  with  ordinary  draught.  The  heaftlDg 
is  too  small  for  the  size  of  engine.  In  a 
I  know  of,  with  compound  engines,  thi 
pressuro  cylinder  is  only  2iin.  diameter,  am 
has  21sq.ft.  of  heating  surface,  and  jus 
steam.  l  should  certainly  put  a  blaat  in 
funnel,  and  also  see  if  clearance  spMes. 
cylinder  can  be  reduced  at  all.  The  i« 
should  be  taken  as  dose  to  bare  as  posnbl 
to  get  as  much  heat  from  firo  as  possible, 
would  of  course  be  best,  but  I  fancy  you  i 
it  awkward  to  get  in.  Probably  one  turn  wi 
that  will  be  practicable  without  interferh 
firing,  and  cleaning  bars,  &c.  The  inlet 
valve  must  be  on  Iwiler  uiell,  at  end  of  fee 
after  it  goes   uder  bars.    With   warm  U 


and  firo  often,  with  fire-door  kept  open  as 
time  as  posible.  Throw  the  coal  round  the 
firobox,  and  keep  the  centro  clear,  andtb 
the  sides  down  from  time  to  time.  Anotl 
portant  point  is  to  always  have  clean  tubi 
dear  ashpit.  J.  1 

[77822.]— H.P.  .of  Engines.— If  your 
aro  simple  condensing  ones,  the  I.H.P.  wiU 
601b.  boiler  pressuro,  or  60      15  •  75Ib.  f 
initial  pressuro,  say,  701b.,  allowing  51b.  for  i 
margin,  &c. ;  701b.  cut-on  at  three- quartet 
stroke  will  give  67*461b.  average  pressure  u 
piston ;  deduct  51b.  ftom  this  for  baok-pressa 
-  5  ■>  62  461b.    The  piston  speed  will  «  3  x 
s  300ft.  per  nunute ;  area  ox  cylind«tf  »  21- 
■  346'3sq.in.    Then   the   power  of   both 
will  -  2  X  62'-^6  X  300  x  54G-3  ^  ^^^^^ 

33000 
terminal  pressure  of  these  engines  is  great, 

auently  very  wasteful.    The  point  of  cut-o 
tie  number  of  expansions  thero  is   in  the 
ought  to  be  not  later  than  |  of  the  stroke. 
Todmordeu.  W. 

[77840.1— Tea-Lead.-I  lately  estimated 
in  several  specimens  of  Indian  and  Chini 
lead.  Only  one  contained  so  much  as  2  pe 
and  one  sample  was  practicaUy  free  from  tin 

J.J 

[77852  ]  — Integral  Calculus.  —  The 
chapter  on  the  elementary  properties  of 
minants  in  C.  Smith's  **  Treatise  on  AJgeta 
also  a  more  thorough  discussion  on  them  is 
side  and  Panton's  '*  Theory  of  Equations.* 
latter  will  probably  carry  "  A.  F."  as  fa 
cares  to  go  in  this  subject ;  but  thero  are  t 
devoted  to  determinants,  as,  for  example, 
book.  H.  C.  PocKUSC 

[77865.1  —  Triple  Threads.  —  Arrangi 
pitch  with  a  wheel  that  will  divide  by  3. 
chalk  thxee  teeth  at  equal  distances,  cut  ti 
thread  the  desired  depth,  then  turn  your  li 
that  one  of  the  dialked  teeth  comes  into  get 
the  carrier  whed :  mark  this  whero  the  chalke 
is  engaged,  then  slip  the  carrier-whed  out  o 
and  turn  the  lathe  until  the  other  chalkei 
comes  opposite  the  mark  on  the  carrier-whse 
up  again,  and  cut  another  thread.  Proceed 
same  way  with  the  last  thread.  If  you  ha^ 
full  thread,  go  over  the  work  again.  VLa 
rest,  so  that  you  can  set  your  tool  the  sam« 
for  each  thread. 

Todmorden.  W. '. 

[77868.]— Q^ologioal.— Poole  is  about  thi 
of  one  of  the  most  interesting  geological  disl 
England,  as  within  a  radius  of  eight  or  tf 
nearly  every  variety  of  soil  can*  be  f oui 
Swanage  Bay  (about  a  mile  across)  all  tiu 
from  the  chsik  to  the  Jurassic  an  met  will 
reason  of  their  appearing  in  such  rapid  suco 
owing  to  a  "  fault,"  by  which  they  are  a 
heaved''  and  tilted  on  edge^  so  that  as  mv 
be  seen  just  there  as  in  a  journey  of  a  1 
miles. 

[77873.]— Carbon  Brushes.— These  bru 
only  uned  for  alternating  dynamos,  or  dym 
the  **  Unipolar  "  type,  in  which  a  sliding  oo 
required  with  an  undivided  ring.  This  do 
with  Mr.  Bottone's  objection  as  regard 
circuiting  the  sections  ot  the  commutator 
cannot  see  what  advantage  they  have  ova 
brushes,  unless  they  wear  longer.  I  have 
great  many  kinds  of  brush ;  but  find  that  i 
one  with  a  brass  backing  wears  better  ti 
other.  As 
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1  lUliaa  lutioed  SiItjuo  Aimali,  wIid  disd  la  poH,  to  Flelicbar'i  "  HTdromatei',"  built,  I  tl . 

1317.    On  his  tomli  at  FlQteuM  ii  ui  inKriptiou  at  Mngdiborg  ;  bat  ihs  wu  fki  bom  baiug  nic<  ~ — "•" 

whicb  luda  ;  "  Hsra  liM  BalTiDO  degLi  Armatl,  id-  oaolul,  ud  wu  at  len^  bnikni  np.    I  ha*a  ■•«  n«  iwmim  and  XDa  ^  fwKH  vUdl  hb 

TMtoc  of  •pBctulas.    Uajr  Ood  pUCtOD  hi*  uni.''  hat  nTanl  timn.    Tba  wata  wu  drnrn  into  tm  rmn*  ftt  fM  wab  «  fawud  n  AuH^  ' 

Ths  Empaim  NaiO,  wbo  WM   ihort-Bghtad,  otad  oylinden  and  blown  oat  br  diraot  ataam  pnaitn  immmni  art  r^wstt^  famr  timit  ^flnar^t. 

«ODCa>a  gluiea  to  anabtahlmtlwbattwtawatoli  on  cithar  lide  of  the  Taual  altsimatd^    iSniati  T"'*VJ^i^r%^^'k^J!^,^^^ 

the  gladlaton.    Up  to  the  13th  cwtwy  oalj  •tngto  ware  about  6in.  diamatjw,  and,2iin.or3CHn.  abov.  J*^ "■  Jt^ «*«  w-<«"t/''*«a-/iB« B-iT^twuri. 

sUuM,  nidi  ware  known  a*  nadiag-glaaei,  wera  thaaacface  ot  thewatar.    TbriiUeof  progreanoi  ,—^ 

known,  andthaiiiTaDtJonof  the  tiro-efed  ipeotaclei  againtt  a  etream  numiDg  at  2t  milea  parbourwu  ■nua.   To  Mr.  AllHp.p.  M6. 

J.1I 1 < — .  .1 innn     j^  jj^j  jjy^  jj^j  abova  4  jD\\ut  KQ  honT.    It  took  about  eighl  iiM.   ~               „.•■_._ 

I,  and,  ai  tha;  ejection!  to  move  the  vsael  fiom  reat,  and  abonl  n*s%. 


pradonl,  were  oflan  apedallr  nian- 
t  tMtament*.    FiaqoenllT  a  kind  ol 


J  maa7  to  atop  haz.      A.  F.  SaixaSFiUH. 


tlotMdln  andant  tMtameiit*.    Preqaenllj  a  kind  ol       rT7flSa  i_rw™Mn™«  _T  iln  nnt  «»  wh^thi    "««.   N.B.E.  KnjlnB  M*.  1«,  p- *». 

baryl  waa  «ed  in  place  of  glaaai  henSe  tha  Gar-    „V„lt  .d7lS^^?™  !i7»lf^^?«^™  iTi^     "■»■    Hollen.4*^ 

».^ «»„ni.'.'  "       '  n  q        weight  ^onldTaiT,  lor  the  pl*ne_  of  rotation  11  nol    „_,    s_,_  t*™.*..  «n. 


.  WH  a™  m  pi«a  o.  gia.  ;  n«>»  Ma  u.r-  ^^j  .honld  Tary,  tor 

namo  "hriUa.                                        H.3.  ne^M^j  titati^  i 

r9S3.]— Talaaoopc*.  — The  "Lick"  teleuopa  tion ol vhloh ii their chi 

.  ._ie  Uonnt  Hamilton  Obaarratory. _. 

Gateriiead.         A.W00LWTBi.iOKMOJC,M.D.  r7T959.1  ~Inoana».«at   I^mna.  -  Ton   wil    "*»*•   Org«i "  A»t«n>. * 


necauarlly  altatad  t^  direct  motion,  the  preaerTa-  ,„„„  i»u.— u— .»— 
[779S3.]— Talaaoopei.  — The  "Lick"  teleuopa    tion  ol  vhloh ii  tiidr  charaoteriatio  property.  ttRh*.  Tiuufotmen, 
at  the Uonnt  Hamilton Obaarratory.                                                                                           A.E.B.  nan.  DrDama.  ~" 
[77959.1~Iiia*i:i(lMO*nt   Lauupa.  —  Yon   wil 


u,  01  coorte,  ina  one  inai  wiu  onng  ua  moon  uaea  bo  ooiu  [at  lasn  qoan  niej  oi  Dicnromaia,  oi  nrTWTlPO 

Daaraat.    All  things  oouaidarad,  I  ihonld  imagine  batter,  ohronita  acid  batten,  to  work  Tonr  lampa.  l(UjEuU..Bli3> 

that  the  Lick  refractor  will  glTa  tha  moit  perfaot  Each  cell  ahontd  befitted  with  a  zinc  platebetwaaii                                    .,, 

Tiew,  though  Dr.  Oommon'i  gnat  taleaoope  onght  two  graphite  ptetea,  each  71n.  by  Sin.  by  Jin.  pT999.]-Bnlpli»te  of  Iron  Ory«taI». 

to  beat  it,   if    favonred  with  nmilar  atmoaphanc  S.  Borrom.  npaiUanted  aAutloii  of  tl»  aboTs  theottaa  I 

OOndltiona— a  moit  Important  factor  In  the  oaH.  [77959.]— Iawd.  B^ttarr  for.— No  aaneperMi]  duty  i*™^.  baeu**  I  hul  no oUwr,  bat kae*, 

AbthubMes.  wouldatt«jpttolightaUmp«eha.yonr.&..  gSaii'i'bS'i'SS.^r Sj^B^'ShirO?' 

[7796t.]  — Hleotrio   Lannoh.— About   JH.P.  batt«y,  and  which  would  need  upwairdaol  60  ol  i  SdUd  lr™^lcatu  .  bSS«i5  f™h  li 

The  motor  itaellwiUUke  about  liq.ft.  floor  apaoa,  the  moit  ppweifol  cell*  yon  oonld  nia,  large,  ooftly,  tab  at  «>aai  a*  amnalda.     Now,  I  aaid,  I  aha 

and  atand  1ft.  high.    The  accamnlatota,  of  which  and  trooblaaome.    If  yon  mini  light  yonr  lamp,  nindiac  Hilatioii,  tet  to  or  nipriH  a  dirt 

aboat  50  would  be  needed,  would  take  np  about  obtain  a  SOo.p.  dynamo,  wound  (at  100  Tdta,  and  aeCtIM  at  the  bottom  ol  Uis  botUe  fnia  tUa 

UStt.  floor  apace,  and   atand   abont   19in.   high.  driTe  by  aateam  oVgu-mgine.    Primary  battariea,  ^^,™'iytS!!'SL^,J*!f:7;!!^l?i 

Wei-ghtofm5tor.'abont801b.  to  lOOIb. ;  weigbt'of  exceptfor  tha  niiall«t  «wer,  «e  an  int.larabl.  ^J^,^^^^,^^^'^  ^^ 

Mcninulalor  ijolli,  about  3701b.           S.  Bottoni.  nuuanMlormainlaming  tha  electric  light.  _  plaSi  whr  th*  aolnlien  diS  not  loaia  up  cleui  ■ 

__  COOKB  un>  A8ESW,  Sleobioiana.  _v  q.  aruTroii,  Hawoan. 

[779S6.  -Bone  nndldunpblMk. -The  (ormer  ,„-.„,     T-^.ii.t(™      r  ^    J.   ^  w. «.  BT«no..  «»g™ 

nhaa  acting  to  the  oompletanaai  of  lemoral  ol  t779GO.]-laatallation.--LBt   ni  n 

the  calcinm  ph^hate ;  tha  btter  aooording  to  the  '«»  ^1  lampe  ol  fi  o^,  and  16v  e«>b. 

finer  further  a«T.      *^         "           A.  E.  B.  »""8^  "  *^*.  gl"  »*<""  twalre  am_pirei  at  i2  SfSStat^iSS. 


finer  further  away. 


Tolta  preaiare.  S.  Borrosi.       toi^STth.  mtSSSi  ii 


[779-56.1 -Faded  Photosrapha.  —  Sea  repliea       ,,  '    ,      ,  ^  „  ^  tr        ,  .  ^^nnn^l-. 

-rtVii  laihmHV  M"f™TTiml7   1M5  >t  n    ■ill         [77960.1  —  Inatallntloa.  —  Yon   do    not    lay  auooiawai— «»"i~iiii. 

77S21.inlhe    E.M.    lor  June  17,  IMZ^^.^ni.    ^^^her  your  gaa-angine  ia  iH.P.  nom.  or  max.  [7TBTi.]-L.  wd  8.W.B.  Now  Loco.-!' 

"   ■■        An  "  Eslipae  "  maobioe,  wound  tor  abont  30  volta,  pwticnisw  ot  ■  iolendid  eiprem  looomourt  ^ 

I If  tv»  •» ^H I  ^mi.^     .1    n  nnn -—  iditiu.  tliU  Ur.  Adami  u  tomlur  out  at  KiBeZbD 

5cp.  lampa.    ThamMhinea  iuTelaminatod-abuttla  ^™^Jc"c^aii«d.    Perbipi  Ur.  scratMo,  ' 

armaturea,  but  are  n(  good  daaigD,  oompact,  taliabla,  Weetem,"  "Logo.  Ho.  i."  or  oUien  Till  npv. 

cheap,  and,  above  all,  not  liable  to  do'angemant  in  Tittu. 


[:79.>8.]-r«d84   PliotOBr»ph«.-The   follow-  cheap,  and,  above  all. 

Ins,  eztnoied  from  a.  note  by  M.  E.  Foreatier  in  mezpenanced  handa. 
Z'Amalf-r  PAoKigrayht,  may  be  of  interaat  to  the  r.nnn,  iwr,  , 

queriat   and  rsadara  generally  : — "  Having  before 


T  in  inezperianced  handa-  m9ra.]-OTaU.— Wilt  tDme  «lec  Kin  lart 

1^0                  CooCBUm  ASESW,  ElactrinlEDgineAi.  anldiignmafarcoiutnudiiKan  oral  cioctta* 

tore       [77961,]  -  Trlanmilatlnn.  -  L-  "Froggy"  X^^^^i^Sri^:,^^^^. 

np-  take hia  atand,  at  A,  on  the  bank  of  a  ri*er  and  «"«»»P™™-     •     «    ■             "ai^ 

,  -  _  lain  Qota  aoma  point,  B,  on  tha  oppodte  bank.    Then 

waa  Urget  than  the  image  on  the  other,  I  placed  i,,  Aonld  walk  a  little  farther  along  the  bank,  to  .  ^  )_ 

«M  n^atiT*  oirer  the  oth«,  and  hxiking  at  tbam  c,  maaiuring  ezaotly  the  dwtaoDe  between  A  and  C'      ^  y' -v,  ,' 

by  ta•n■p•raalo^  I  nnmediately  perMiTad  that  It  la  c.    Than  he  may,  brobMning  the  angle  C,  in  the  v, >  ^ -■  \ . 

bythamperpoaUonoftwo  UaatloBlImagaathatia  triangle  AGB,  datvmine  the  width  of  therivar. 

to  ba  foimd  the  aniwtr  to  the  qneatum  ;  Repro-  Oc  iimaid  there  be  a  bm  ot  any  tall  object  on  the 

duEtion  of  a  faded  and  woak  photograph.    Inlact,  oppoaito  bank,  by  obaarting  the  angle  eubtendad  <ru(  (o  tun.  or.  at  Ivat,  tnu  up,  bna  anla  14 

U  W*  with  to  atnaglhan  a  uegatt*«h  beeanae  thii  |,y  it,  anil   then  retiring  a  little  from  tba  bank,  nujordiam.  IheTaretorphotosnphtcliamtapA 

iwgatiTe  h>4   been   obtained,   aa  in  the  praaent  meuurine  the  diitanoe,  and  aoaln  obterrinir  the  I^anld lite tJio  loknowof  the  baMboolc«cl 

•zample,  by  photognphing  a  poor  portrait  on  «  ,n^|,   aubtended.  both  tha  he^ht  ol  theTbjeot  "'ii^'^,^,V    d«  J  bSST  ""^ 

7^w  groi^  the  (tnngSiMiing  ia  general,  and  ,ud  breadth  of  tbirirer  maybe  detemined.  ^oitaprt«lp.Uy.-Rofl.rr  J.  B«ms.  

not  loaal.^aitnit  and  badtgronnd  gain  in  intenalty,                                                            -W.  F.  Wbub.  pTBH.]-T*rtooBo  Teina.-What  a  tt^m 

£!^'"™'°nSr'^-*'^£S^'S^^l5"i^i       t7796.').]_Piano   <in«ri«.-Taking  into   con-  ^%'::^S4r?SS.rt;  1?^  1!;^  « 

taga  ara  nuU.    Tha    n«rt»e    thua  t»ted  will  rideratinn  that    ohangM    ol   tamparatura  are  ao-  rotopmSt Twien  pS^ueei,  irhilii  the  be*  tiw 

Taqniw  an  «pow«  to  the  l»htloug»r  than  before  ^^^  ,„^  t      changSTin    tha    Kmidity    ol    the  W^™,^  of  elJH^  *«ti«.  ca™  in  &* 

when  a  poaitiTe  la  to  be  made.    Contrary  to  what  .trnMohBra  it  mav  be  lafalv   atated  that  the  metal  prerent  further  enlmrgement  I    How  ihouid  aU» 

doei  n/)t  prodaoe  tbe  aame  effect  aa  the  atcongthen-  _„,^  ■    ,1,  „„.  -hothur  tha  atrini™  arn  ruitv  or  "«'«'■  ™  "  t™!**  t>T  jouie  arr  ™'«naa  r    m 

objectiooa  that  might  be  made  by  those  who  depend  _,^                                            "           i   r—tosb  [77870.]-BopO.—Dm«  any  reader  know  o(  ■ 

on    theory  and   not  on    practioe.      TheraforiTif  ""'                                                          S.  Botk)H«.  rf'i^y  ^bn^'^  aur  mrtetUl  of  a  fltmu.  u^ 

we    wiih    to    raptodnoo     a    weak    pbotograpliic        [779(;5.]— Air- Pomp  .—All    condenaing-enginea  when  laid  op  would  do  (or  a  lope  capatue  01  in™ 

print,    impre«uon    two    pellicles    wboao    aenaitiva  ha»e  air-pumpa,   whether  on  board  ship  or  not.  S^'E;^*""*,!^?™ 

inrfacsi    have    a    taudln^    to    gtve    hardn™,  The  object  la  to  remo™  tbe  air  with  which  they  are  ST'-Jf-'i  J?h^li^ 

without    aeeking    intennity,    which,    in    laot,  does  lull  at   tha    oommBQCement  of  working,  and  aln  _Yit.n  Oo»dox. 

not    e«i«     in     the    orimnal  ;    develop    noTmiUy  oociuded   ga»a  diaihargod  bom  the  water,  w;hioh  .-B-g  ,_-tt_i_a.i.,. -TertlMm 

theMtao  pellicles  in  a  r^udng  bath  rather  rich  ia  are  not  capable  of  being  removed  by  condonaation,    ^^^.^^^^^ ^jftl^r^wSCi., 

bromide,  Bz  and  dry  in  the  ordinair  manner.     Kb-  like  tha  puia  aUam.                                     A.  E,  B.  Eip»iog  anmSniii)-  plate  fire  minutei  to  oi»  0 

duca  the    dimcnalona  ol    one  ot  the  negativea  by                           1                   ^i^^— ■  of  mbriabrioudaiheet  of  nibf  gU«  placed  u 

cutting,  on  ita  four  aidea,  aatrip  ot  a  few  milli-       „               7       '.       1771                           j  „j  ""■  P'*'«  "■  '**'^  ">SBed  (I  •"PK™,",™^ 

tnitram  width.    Careful/y  adjiit  the  two  imagea       ^  P^'^"  °*»?!T*' .*'':'H?"' fw"  ..7^ /°^"  ™  T."  1°*  "«  "JI' ^"i^?.^   a,o^  ^3 

phtoad  from  their  napeotivepontianB;  print  iu  the  V™^-  ""™K*^'!.  l°S'V'..^.53^'^^;™Sr' 

■hade  under  ground-glan.    I  need  not  lay  that  the       Joining   Band- 8»w«. -The   following   d;rec-  ^^  ,",'>'" '^.i  SJTSST^^fSiSrSib 

apparatoa  ahould   not  hare  ita  poaition   change!  tlooa   for   joining   hand-aawa  are   given   by   the  K^^'-^  wtmlS  »i^  I™  tl   ^»t™ 

during  tha  interval  aepaiating  the  two  operationi  Defiance  M.chlno  Worka  :  Bevel  each  end  of  the  ^^   "  '-"°  "                 * 

torpnntioKtheimaae,»nd  that  the  foooaing  point  law  the  length  of  two  toath.     Make  a  good  joint.  .    '      ,_t.-,a.oaDeM*T>BinK -lahalifea 

ahoSld  notTie  altar^.  intamuch  aa  thia  p(3nt  haa  Faaten  the  aaw  in  brazing  elampa  with  the  back  ,J|!??1   i5™"h?^^SSSS^^  ™ 

not  varied  if  the  camera  hai  not  bean  diaplaced.  againat  tbe  ihoolder,  and  wet  the  Jointa  with  eolder  ^^  ^^  lui^wpa  suppiu  or  Beld  akatahlB^ 

Moreover,  thia  new  method  of  reproduction,  owing  water,  01  with  a  oroamy  miiture  made  by  rubbing  now  sipeeially  biri'.-eye  vlewa  of  eountrr,  ahoi 

tothsthickneaa,  which  haa  do  praotloal  importauca,  a  lamp  ol  borai  in  abont  a  teaapoonlnl  of  water  jeoeml  laauiree  of  the  ground  on  a  tor,  aniwl  «< 

ofthetwoauperpoaad  palHolea,  haa  tha  advantage  on  a  aiate.    Put  inthe  joint  aptaoaof  aiiver  aoldar  ™orniorelncheetoai.;^j.   AJtaraloorda^ 

ol  giviDB  exteairdinaiyiirftaeli  vrithont  tha  leaat  the  fall  aize  therool,  and  damp  with  tonga  heated  "«  ™^™.«™?f^£™SJ  irSf«2S 

blurring,  and  Of  not  reprodndng  the  grain  of  the  to  light  red  (not  while)  heat.    Aa  aoon  a.  Uie  aoldar  JStoVanttTkSbrii  a  SSe  i«aral  tao« 

paper  tonntng  the  anpport  of  fin  image.     Qain  ia  fuiea.  Waoken  the  tonga  with  wator,  and  take  them  plJJS/ioaatoreoSfata  ataoeo  themiWJialliwl 

obUined  in  evetjthhig-in  relief.  In  intMiaity— and  of!.    Bamore  the  aaw,  hammer  it,  il  neccaaary,  and  ^  tba  eonntrj  1  have  paMl  thniu)^  aad  ahe> 

I  mav eay  that  the  COPT  la  finer  than  tiia  orijrinal,  file  down  to  an  even  Uiickiteai,  flninhjng  bjdraw.  nf  ita hlUiangr^vaUeri, riven,  Ks.  Idanotkaa 

and  Ja  worth  moie."                                            eTc.  GUng  IngthwiM.  n)nrenlentmsU>DdalBaCPli><(befabo>.»em«l. 
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it ;  but  perlups  tbent  nuf  ba  bio*  muwl     geanlogloil  Ubis  tsekwudt,  n  to  aptkk,  tt  Heiu  to  mi     Ft<a»  itata  *i»  of  flald-magnct.  ud  wbiiii  li  Um  b«it 
■mplH  of  vlwt  I  wiut.  ud  i(  UT  out     ttut  Uu  line  miut  alwin  yriaea ;  but  on  tti<  other  band     trpc  tit  the  poipoM  1— autruiu 

poeilble  to  get  b»ck  to  one p«lt  br  nutbeouitia"  or »nT-    J"'^'"' 


n'  ue  snmeeted  by  i  raiMince  to  pnrent     ~V,  ! '    ""' ^      .             ™,.  •  ,     .t     .  relitai  to  nuurio'mliron'bBlnii  m«d«~fiV  bumina' 

—                                                 t^  rf  .Xblt^^'^b5ton»d^m!fS^oS;  £"  medefS^  the  proeL  I-ll-an.„». 

luitabtT  unnged  in  ■  pine  box,  vhloh  in  boiied  lit.  01  [TSiXlS.1—Bmirtnr.— Some  time  eloee  ftquaitlonwM 

8ft.  under  tba  road  to  be  irUobed.    Wii«  Isad  to  1  beL  uked  In  "  Oun  "  mboot  mn  utiels  ttait  ;fo"  oould  nuke 

or  otha  dgnal  at  tba  obMning  itatJau.    Wben  u  slam  irltb  it  a  good  i^Mi  of  bitter  Ue  In  >  mlmite.    Tbe  quee- 

la  giTen,  tbe  obeerrer  eonneeta  a  telepone,  and  li  able  tt  Uon  vai  pnt  uke  thii :  A  gentleqiaa  vaa  •ttsdlac  at  a 

but  the  moTcment  over  the  mad,  and  eren  lo  determlni  pnblio-bonn  Daant«t  when  hi  Mfd  ha  Bnld  mak«  an  good 

iUdiieiitu)n,tbeappanta>bciDg>OHiultina«loiDi11at(  a  glaiB  of  Utta  ale,  vhila  he  itood  thMfc  nun  one 

the  r H'  of  a  baU-donn  mm  or  a  (ingle  eart.    Thi  vndd  wlih  to  drfnk.    Ha  wai  told  he  eoold  DM  do  It. 

"neketand  bnnibtaM  a  ptoah  <rf  powder  of  loiiie  aort 

id  pnt  it  In  a  ilua,  then  filled  it  up  irith  watoi,  aad  otot 

^  ^                                               -..-, .jethattaatefit  ttldit  wuatplmdld^anofhtWerale. 

H  c^*                                              wain  a  wanhip  of  the  appiwih  and  oonne  of  a  tarpedo  A  oamqiondent  anairered  and  aaid  he  eould  not  anewer 

a  ' — I                                               boat.    Tba  iniittnmeaU  may  ^ao  be  naed  for  commnnl-  the  QueeUoa  then,  aa  there  n^  a  law  euit  Rolng  on  about 

9  ^E*  .                                           dating  betwesn  Teeeda  or  tor  gnuding  agaliiat  oalUdon  at  the  time.    Can  uj  one  1«L1  me  what  ft  wa*,  and  Che 

I   —    I                                             during  a  tog.— SauH.  name  of  it  I— B.A. 

(TTSBI.]— Ooal  WarronB.— Can  eome.  reader  ref«  [TBOC 9.]— Integral  O&Iouliu — WhatiithebiieeUon 

ing.    What  i.  thi.  relrtance,^  wit... nd    ^'^^wiS^.^iuS^aS^I^^JjSf^o^r'ZS;'  "f  the  iMegtal  of                '                ,  thU  i.  to  ..t.  If  the 

tuiuar  fnutionl  utbe  caaemarbe.    Wtlh         '            ^  ^I'-l  .J  I'-a 

the  diagram.  How  ii  the  eoatact  made  and       [TTSSS.]— ObJaot-gUM  of  Tsleaoope.— I  h«»»  ■  i-*.—-]  v.  ^__. j  i_  ,r„\  .i,.t  fnnrfi™  n»  » »inrf  .  k. 

rgedl    I.theie.  .UdeT    Are  the  DoUro  and    lefeaoope  with  a  ajin.  og.,fooal  length  about  BMn.    Th.  \^^lZa.t??trJl{rh    Tn.l?^thJ^LiJ^l^ 

iraod  Toltmeter.  patent.  I    I  am  told  the    inrtrument pertOTai  tolwablj  weU  witb  low  powen ;  bat  ^■?5"'%^i  fLT?ii£Ji.  ITS.^^rt^^^ISI^ 

,  tmrion  rnl-onl.  ™«rT  long.fCan  a«r  one    when  bigbar^wer.  are  aaed  (aar a  Har»helflan  emieo.  E^SSS '*^,S?*Si^?T™lS!/^  5u^^    I 

^I    Why  po^re    of  100  or  lluT7the  inun  i»^3oor.d  a  d*<v  Uoa.  01  3S??^??"  the  ana   ol    hrperbolaa    and   dllpieil-J, 

indigo  on  the  ontdd^ud  within  that  a  pale  fdlowi  the  vritao*. 


,_„.  ,„T,,v-„T.m«»iB.nn.f.ti,«-  ^i"™  of  thspUaBteaieiiot  (haip,  but »»  bluiwd  aod  iU-       [TSOlD.I—OompoBitloa.— Shall  be  glad  to  know  how- 

i??,!?V,?v.h™  .?T;in?^?uSSSEi?fr^  defined,    inu  anj  of  the  opUeal  sorTeependeaU  of  the  (o  nuke  (he  eompaaltkm  wUdi  ii  wld  tor  letter^opTlng, 

Ei^^^-r?.^;,.j    i^.r.i;i    lr^™JI?-.  •■E.M."Undlrt«llra«  bowlW*  tebromaUoaberratlon,  An.,  alu  prDhabb^oat.    I  find  it  too  emenaire  to  hnff^ 

uforruDning-mandEtilaEthflBiii.eoreW'OQtting  * ttiy^ *._  _- i-i «     fi j*  v„  j ».i  n  n ■__  ^^  i"— ^  '^  *"    **/ 


, _._  it  be 

altering  tba  ptoportlona  of  the 


.SSdSXrtnggrpund     S"*!',*?!?.-??^ 


iih,\,..,.i.o,™^i^^w'    r1^^  drfaotl    Io»Ti»rIamnotqiiil»anoTioe.haTinggronnd     ™*'f»i 

ith  the  other  mMhinarT.-I«i.  .^j  noluhed  leTeral  lenaa,  but  I  do  not  undeiKaiid  th«     ™V<  _ 

arlae— ■WiUwmBOaokindl7inlorm    final ootwetioiu.—ABiTunL  ™™t» 


[TSm.] -Plating    Vat,— Can  a 


a  plaliiig  Tat  with !    The 


B  told  that 


cranide). 
Portland 


■•Mti>»in«  >A*  tM  oement  waa  a  good  tbmg  to  Tme  it  wltA.  but  it  crtpfc 

wh«B,f  in  w.«rt„r  ™-  .(iISiTj    .™^  Kit  lnS9B  )— Apparent    Diameter.— Beterring  to   a     drying,  and  breaki  awar  from  the  wood.    Should  I 

JTit^     The'^M^—^S^'^e-J^  diagram  if  the*^S^  o(  Merrorr    and   the   Buth,  Mr.  any  idwithltT-if  ■«.  what  ktodi    An  annei  lo  the 

aaame.    TheUl>letaaree.p«n«Te.-J.C.  R.  a.  Pnwloraara:  "It  mayeluilTbo  ibown  that  if  the  abi™  wonld  greatlr  obligo.-A.  C.  K. 

■idland    Railway — I   ih«U   be   maoh  areloM  la,  (the  orbit  of  Mercory  in  the  diagram]  repre-  fthii.i    oa—. m>.i.    a.h.f^     t.  it  ~._ii,i.  t™ 

r.  Stretton  would  klnllr  gin  full  detaila  of  eente  the  lun  ai  we  lee  him.  the  Ban  murt  appear  aa  large  JJ^y  r2£fJS£^?.''.>,.?^!'*^»:;?h™2^  M  hS 

loeot.jooanl  nil  el..«Siaud  al>)  .tate  aa  the  drele  E  B,  to  oreatora  on  Umorr.''^  Thl.  t.  naat  ^J^SS^^^^^  „^t  f^tJ^^lT^r  ™, 

rtheM-R.Co.  changed   the    eolonr  of  tbeir  andobrioue;  but  how   "mar  't  be  iown'M-Paiii  oonvMtedinlon  tandemaalety  fortwo  nulea.-Li»aoi, 

.greanto  thatnowinaw.— Loco.  No.  ».  Biouiaa.  fT^HB.]— OolU«T  Bell.- 1  haie   tbwe  Iron-caled 

IrtMO.  T8nder«,-Woold   any   nader   ol  [7T9S7.1-Artronomloal.-Can  "F.H.A.B."  or  any  ESl'f.'^fSiS^if"?'*^^'' J.".?^"  ?*  f''"^'?.;,"' 

K  enough  to  .rive  raaJl  .het^  and  fnll  ofVoor  reader.  teU  me  how  to  compote  the  angular  di^  ^^^J^^^^'^^rrJ^^^y.^.^J^'^^  °T^i 

R  iiadO  W.K.  Inarrovnujnlttandatd  taaoa  between  two  itaia  wbo»i   filabt  Aaoiuiona  and  ^utiiBetttna  me  end  to  other  li  80O  yaidi.    The  top 

le»I-llSS.Ni:  "  '          ^^^'^^  SXSl^r^^ve?rQSSi.^^^^^^  wfa.Kee«niedenIn«.lator.  aadeoutot  oommoneky, 
Bleotrloal.— Suppose  I  have  analtenator 
TOltB,  which  ie  tianaroTTned  dew 


[77398.]— PbonoBrapli-— I  am  going  to  «o 
phooOKIaph  (o  the  Uatnutiana  giTeD  In  your 
Ur.  oQl^  and  I  duU  be  mnoh  obliged  t(  ha. 


Dcdinarr    Mr.  OtUaO,  and  I  duU  be  mnoh  obliged  t(  ha,  or  any  ol       ', A  -Li' 

oinuita  t    our  teaden,  will  tell  me  what  la  oaed  and  how  to  event       '  ^TJ 

nd  If  It    the  vatioiu  pleote  of  metal  tf«ather.— A.  8.  I  G 


«>w-   T  1/    i^vTia  is        [7T999.]-Naplorl»n    LoKartthniB.-T  read  lat*lj 
cablM,  T-H,  J9-W,  I-ia,.od    ,,^ ,   edentiflo  pSodioal  thit  the    log«iU.m«   oaUeS 
■■     tSatora' ■• -- ■•" ''■■■ 


4]-  ^.. 


"NaplBhan,""t5atara3."  or  "Hypetbolio'    .... 

Permanent  Sarnata.— To  He.  BoTTon.    iarentiau  of   Baron   Napier   <or  Neper),  n-oi  tlut  the 

ereral  mignet)  lin.  bylj;.  and^thlok.    Will    logarithmi  inientedby  Mm  were  Kimething  quitedilfer- 

main  tbe  making  of  them  or,  if  the  Job  be    ent  from  those  that  now  paae  onder  hie  name.    la  thii     not  glued.    IhaTalt  Leclancbi^oelle  on.  which  T  Lara  to^ 

e  lo  u  amateur,  lufoim  me  for  what  prioe  I    correott    Iteo.Iabould  be  glad  to  know  the  nature  ol     ihangeabont  every  two  months,  which  I  dont  think  good 

um  made,  and  where  I— Niot^iuB.  the  1og»rithioi  which  (ho  baron  really  did  u«.— Pkilo-     enough.    I  might  lay  tbat  Ihe  belli  nng  about  lao  times 


he.t(a),andwhenitiigiTinglhebe.lliffhti  meametiim  an.,  moet  extraordinair.  andthefact*  beyond  LSn  Se  fmS  ^-'nn°thTSlta  or"the  .lUmmmlM^ 

'""■^  21SS  ™,^.'"'"JiV;  ^llTf!  "IJ'^^J.l  ^^^y^^  '^7  f"l  o«lT  »11  M  once,  without  glTing  very  l.tUo 

Vethylated  8plHt  Lamp. -Wdl  eome  ESl'ltSil.,  "f  ^^[rS./if     w^..  „^„?Tt?^^;!;  >I?o  °'  weakeoiog.     Would  an  indnctir-  "^'  — -  - 

beu./b«t  metlTylatad  .pirit  Ump,  or  tbe  llf S'Sii^ 'X  iSS^Slt^li  riiS  of  h^n^^mt^l  totddlewiie  where  the  X  li  marked  be  o(  • 

;I  hare  applied  the  would  be  tntereetrng  '   ■  irot  weak.     *II1  Mr.  Hottone.  or 


iddle  wire  whoa  the  X  li  marked  be  of  any  sdvjuitage. 


oiam.,  »  revolt  a    .uaerer  if,  only  for  a  moment,  he  could  Once  mote  realiaa     LVulwirtS 
a  flatore,  the  handi    thejoyaot  viuoo.-B.  P^**""- 

nnathronihhankaf         ,_ _      .       -_ '*' 


Aim.  the'  teleabona  tailed  the  lart  tin 
iot  weak.  Wm  Ur.  Bottone,  or  k 
Friend,  help  me  out  of  tbu  troiuile  ? 


0  get  treating  01 


auuw  Hoii  uj  appij  lur  nvaniag    ,eady.   The  qutetlon  la.  do  they  DB*  some  kind  of  a  trams     "»'■"•""- 


oiicuia.  to  hold  the  hob  and  the  rim  true  M  that  they  cm  go        [TSOIS.!-! 

Jotmterpolae   Tjlfta. — Will   any  reader     itraight  putting  the  epokea  in,  and  when  all  apok'i  are  in     ^here  ia  thli ; 
tlon  bow  to  mike  a  ooDntBpoiM  lift  to  carry    take  the  wheel  fKHn  the  frame  and  it  be  perfectly  true  I     !n  the  woid 


The  Weattior  Stone. -What  tmth  le 


_, _  _n  work  yery  aaaily,  I  sbonld  ba  obliged  for  a  iketih  of  the  aboVa  frama,  or  planes.    It  ii  a  natural  barometer,  and  actually  fortelli 

ilekly.    The  dUtanoe  the  a^^  ii  to  travel  1*  whatever  method  ii  ued.— J.  V.  Feoer.  piobahla  ehanges  in  tha  wnther.    It  li  called  eemaltufr, 

uhl  bi  wnrlr  It  with  an  *ndleii  rope.  and  r-ovM  1    i>4...,..i.  a»>k.-  v_.ki.«     T  1.--*  -„  fcndtuins  bUck  ihortly  before  an  appioachmg  rain.  wHil*. 

;.r"Sd"S  offie'.^^'eSiSSSS^.?iS';^SJo7wE^'tj;  £.  "^„— ">«  ''  ^  ""'^  "^  '^"  "'  "' 

wer  leouiced  to    ^ko.  are  conynually  bSktag.    Iharapr-— W.  M.  N. 


[T8W?.]-Bicycle  Spokaa  Breaking— I  have  aa  r'fl^.^J^J^i  ^ 

,.  .  ™i^..,— r  ,1... -h.  ~,_„  .„.,ii.t.j,  Ormonde  •afoly.aoUd  Urea,  aoin.  back  wheel,  of  which  the  w  h  w 

le  a  rule  to  ealculau  the  power  required  to  ^ko.  are  conynually  bSktag.    I  hara  pnt  In  rteel  and  ».  M.  N. 

Iron  oa«s.  and  they  all  go  the  same.    <Jaji  any  n 

Jxjrgen.— A  realerotthe  "ELM"  wiibea  loggert  the  mum  aad  remedy,  if  any  I    ItiD,IihauI 

varioui  luei  to  which  oxygen  gsa  upnt.    He  rreatly  obliged,  ae  it  ii  the  only  fault  In  themachii 

1  that  there  are  many  and  important  applies-  w.  B. 

I  gsa.-CoirsT*sT  KaiDiB.  [78C03.] -Conipotuid  Dynamo.— I   bare   a  i 

rhe    Woi-ld'a     Fair    at    OUoairo--  ponnddynamo.  taa  ampAiea,  loa  yolta.  whleh  I  «. ... , 

in  the  "  B»ou«II  Ueoaaaio,''   I   think,  maehine  to  drive  a  motor  for  pamping  water  tbroogh  the  >-\.  __.-i_vi_-v„_ 

itnight  railway  in  cnatsm^tion  of  being  lay.    What  altentiona  are  requued.  and  what  hone-  *>  "*  nnutiaDir  oaeap. 

•B  New  Vork  lotbe  ChlcegoXahlbltloD,  wlt£  power  ooold  I  gat  out  of  thia  maebine,  and  what  moVir        Xhb  oratni  of  tha  throat  known   H  the  tonaili, 

eed  toand  fro  o(   100  mOee  ("hours.    I  wouJdhethe  most .uiUWe for  thii  puipoee I-Elhttbo-  ^jj^^  hmotion  has  been  a  soatOB  of  much  p«r- 

^■^.rTfe  SC^H^K^JSSJ^nSS  "'"'tj.  "«  b^O'sd  by   Dr.   LoveU  GnUinSto 

-J?'l^^rp™M5ty^f^  ^  [raoM.l-Le»d  PlatBB  for  Battwiea.-WIU  Mr.  ^    glande    in    which    the     white    oorpiuolet    are 

mi.p^lofioSmile.pe'rhouron  ^r.^1'^„"iro'':Si7SS'pCf(o?^^^  '?^,f-      "    ^    the«    «,irpn«ie.    that    are    con- 

mtopal— BLBOraioHIUT,  now  mi  maaoporuua  or  ipongy  leau  piaH  lor  oauens  i  itantty     at     War      With      dueaee      germi     ID     the 

Itora    »ooin.-Whal    ia    the   beat  and  rTH™i_HUnH«  mr.t«-    f«r  So^t  -Will    Mr  ^'"^'  ..  Some    of    the   white    oorposJes,    if    Dr. 

tomifcean    ortlnary  room  momeproofT  nil       J^      ■        ^    ij-SJ  ^^  ,7         .j  3nll«nd'i  nowl  theory  be    true,  are    itatloned  aa 

nlaon  ground  fl™,   IML   by  aft.,  and  the  fSn^r^iii^mMjJt^f^rni^'^  of  m  uuiitary  lentliieli  to  guard    tbe  ontranoe  to  the 

rttogs  miut  In  Kime  way  be  otowl  again.!  lodiivesMt.  ain,  woodeabo»taaflrt  aeaman  oouldrow  i"«t.  Inngi,  and  atomach,  whUe  the  carpu.(Je» 

Zi'^iJah^'iZ.   a™     ^^  1!  X..  »  le^H  <"» '    I  "hould  like  w  oonrtruet  a  motor  giving  «rculatuig  m  the  blood  act  aa  an  army  to  attack 

Mt  ol  lead,    tin,   sine  door,    aad  dadol-  „„  ^^  ^^^„  ,„„   .  ^^   ^^,^  ^^^_  %^^^  ^       7^    ^^^    ^,^,^^   ^    entering    the  body. 

_.       -      .    .J           -  •»        ,   .,  primary  oc  itonge.     Will  yon  plaaae  tell  me  how  many  inotEer  phyiidan  contondi    that    the  Temufonn 

brss5^'p'!Ssria^^±*,i^a-.n  :^"hfiXi.t'^^i.^tL^t^.°Ls'".r;a'^  'p'^-!ifr''*E:rnS'anrirai°^i;,r5 

wenta.  and  ewth  of  them  had  pUta<  and  carbon,  and  what  aolnuon  1    1  .hould  like  to  '"•  ^  '^  f*^.^!™??  "*  ',"!:  ,f"??'''j, 

bat  bow  far  t    Ooutrncting  a  get  Ihe  whole  thing  aa  nest  and  compact  aa  poaitde.  Jm  a  gUnd,  and  that  It  acti  at  an  mteiUnaL  tADAi.. 


ae  abnormal  if 
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PBAOIICAL  ILlCraiC-LIOHT 
FimNO— XXL 

By  F.  0.  A1J.BOF. 

Antltet    ol    "PiaoUoal    Elantrio-BeU    YnUng," 

"TdaphoiMi:  thaii  Cautriuitioii  tad  FitUng," 

"  :ffl«Ario-B<ll  OonitnicliQa,"  Ao. 

Sraotliic  Am  lAmpa,  Aa. — Blwttrlo  OooUsk 

Appllajioea. 

ABC  LAMPS  an  Kenerally  run  either  in 
aeries,  in  parallel,  or  in  panllel  Titli 
ineftndetoent  Iftmps,  thu  latter  method  not 
boing  «  very  Mtieleotory  one,  aa  the  fluctua- 
tion of  the  ouirent  taken  hy  the  arcs  oauaea 
Um  brillianoy  ot  the  inoandeeoent  lampe  to 
«oa«tantly  vary.  Are  lampa  in  eeriea  neoes- 
aitaia  a   high-tension    dynamo,    to    which 


maahineB  a  great  objeotion  ia  held  by  some 
ftoplo  awing  to  their  dangerous  character, 
It  lung  diffloolt  to  imneas  on  workmen  in 
laetoriM,  &0.,  that  fatal  results  are  sure  to 
attend  their  touching  the  maohine  or  wires 
omying  the  current.  Formerly  the  series 
amngement  waa  the  only  aatittlactorT  way 
flf  vmfcing  are  lamps;  but  many  arc  lamps 
win  now  work  equally  well  in  parallel,  pro- 
Tided  the  precaution  is  taken  t«  insert  a 
■oall  renstance  in  drcutt  with  each  lamp. 
7v  panllel  workirg  the  E.M.F.  of  the 
thaamo  is  usually  60  volts,  and  110  when 
'Ba  lampe  are  arranged  two  in  aeriee. 

ffg.  167  shows  three  arc  lamps  in  s« 
•ad  oonneoted-np  to  the  dynamo.  The 
«ait,  it  will  be  seen,  runs  from  one  terminal 
el  tiM  ^namo  through  each  lamp  in  sm 
■on  utd  back  to  the  other  tenmnal,  so  that 
dw  emrent  in  the  circuit  will  be  oonstant, 
'  i^ktlieE.U.F.  will  vary  with  Uienumber 
«t  iMnpa  alight.  The  lighting  and  extin- 
gmsliinR  of  each  lamp  with  lamps  thus 
aiTMigea  in  seriea  is  effected  not  by  a  switch 
Aat  opens  and  closes  the  main  circuit,  as 
flna  would  extinguish  the  whole  series,  but 
^  ft  iwitoh,  the  one  contact  of  which  puts 
fH  lamp  in  circuit,  and  the  other  prorides  a 
Im-paif  of  low  reeiatanoe,  thus  short- 
Snouting  the  lamp. 

Tig.  ltS8  shows  three  arc  lamps  arranged 
in  panUel.  A  and  B  being  the  mains,  and 
B<,  BT,  and  B*  the  reeiatanoe  inserted  in  the 
draoit  of  eaoh  lamp.  Qenerally,  the  re- 
vatMioe  is  oomUned  on  the  same  base  with 
flia  Bwitoh  and'out-ont,  the  resistance  being 
ytniltila,  so  that  the  current  passing  to  ea(£ 
lanp  eftn  be  adjusted  within  certain  limits. 
By  prariding  this  reeiatanoe  to  eaoh  lamp,  the 
Ifeettng  or  aooidsntal  coming  together  of  the 
«aA0B«  of  one  lamp  does  not  affect  <a  short- 
cnenit  tlw  otben,  as  wottld  be  the  case  were 
tk«*  BO  naistanee.  Where  a  resistance  is 
vntad  itat  nan  be  varied  to  a  large  extent, 

TOb  Xttt-m*.  1480. 


some  such  form  of  resistance  frame  as  shown 
in  Fig.  169  will  be  found  convenient.  The 
German  silver  or  platinoid  coils  are  stretched 
on  small  insulators  fixed  to  an  iron  frame, 
and  by  moving  the  switch  at  the  bottom  so 
more  coils  are  cut-out  ot  or  into  the  circuit, 
accordingto  the  direction  the  handle  is  moved. 


With  alternating  current  arc  lamps  choking 
ooils  are  used  instead  of  the  resistances  just 
described.  These  consist  ot  a  bobbin  ot  thick 
wire,  so  proportioned  as  to  offer  but  little 
resistanoe  to  the  normal  current  rec^nired  by 
the  lamp ;  but  as  the  current  moreasee 
so  the  Belt- induction  of  the  coil  rises,  and  the 
current  is,  as  it  were,  choked  back.  The 
coil  thus  automatioally  oontrols  tiie  current 


passing  to  each  arc,  and  although  it  has  but 
little  actual  resistance,  yet  it  has  a  "  choking 
effect "  at  times  that  is  equivalent  to  a  con- 
siderable amoont. 

In  running  wires  to  arc  lamps  ease  must 
be  taken  to  see  that  they  are  very  veil 
insulated,  especially  when  the  current  is  ol 


1 


ight 

ide  down  to  the  lamp  itself.  When  running 
arc  wires  out  ot  doors  or  in  exposed  plaoas, 
it  is  as  well  to  adopt  the  extra  precaution  of 
fixing  the  oovered  wire  on  insulators.  In 
lighbng  yards  or  other  similar  outdoor 
epacea,  the  lampe,  whether  arcs  orincan- 
desoents,  can  verv  often  be  placed  to  aa  to 
give  the  best  results  by  fixing  on  the  ooraer 
or  sides  of  the  building ;  bat  when  this  ia 
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not  feasible,  a  epeoiBl  port  rnuBt  be  employed    ire  insert  resistance  solely  for  the  purp; 

(j  somesucli  form  m  ahown  in  Fig.  1 06,    >btuiuDg  heat.    la  tlie  first  forms  of  these 


artiule  XIX.  A  veir  conTeaieat  and  artistio     ippliauces  the  resisto&ce 
lamp-post  lor  incandescent  lights  is  shown  in    £e  iron  part  of  the  sane 
Fig.  170,  and  the  vires  from  the  one  post  to 
the  other  oan,  if  the  sight  of  them  is  not 


iBulated  from 
saucepan  or  frying-pan 


fair  sex  is  the  curling-iron  heater,  Fig. 


withdrawn     can     always     be     relied 
being   clean    and    of    the    requiivd  b 


lamps  tor  outdoor  ^ghting  should  preferably 
be  0^  32  or  50o.p.,  and  protected  by  an  outer 
dkmp-proof  glass  shade  or  globe. 
Ueotrlo  OookinK  and  Heatlnr  AppUaneea. 
Great  advances  hnrs  of  late  been  made  in 
the  application  of  eleotrioit;r  to  cooking, 
heating,  and  other  domestic  appliances. 
Eleotnoity,  like  gas,  waa  at  the  ontaet  used 
mainly  fot  lighting  punoaea ;  but  the  rapidly 
extending  use  of  ue  light  has  created  a 
demand  for  oooking  and  noating  appliances 
that  will  be  as  olasjily  and  easily  manipu- 
lated as  the  eleotrio  Ught  itself.  Formerly 
such  appliances  were  espensive  in  their  first 
oost,    and   by    reason    of   their  very  low 
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by  sheet  asbestos,  a  method  ob-rionsly  very 
wasteful  and  inefBoiont;  but  in  the  new 
method  the  platinoid  resistance,  which  is  in 
the  form  of  a  flat  twist,  is  imbedded  in  a 
layer  of  special  insulating  enamel,  the  re- 
sistance being  kept  oQ  the  iron  part  of  the 
Mucepan,   &c.,  merely  by  a  layer  of  the 


enamel  l-32in.  thick.  This  enamel  does  not 
softon  at  high  temperatures,  and  its  rate  of 
pxpansion  is  co-equal  with  that  of  the  wire 
resistance;  did  it  not  possess  these  two  pro- 
perties it  would  be  useless  for  the  purpose 
required. 

Fig.  171  shows  the  electric  frying-pan 
complete  with  flexible  cord  and  woU-plug,  so 
that  by  inserting  the  plug  into  the  wall- 
socket  the  pan  is  put  in  circuit,  and  at  once 


efficiency,  still  more  ezpensiTe  in  their  ap- 
plication ;  but  by  the  introduotion  of  a  new 
method  of  transmitting  the  heat  generated 
by  the  electricity  to  the  article  to  be  cooked 
OT  heated,  these  objections  have  been  almost 
wholly  swept  away.  Of  course  the  writoi 
does  not  mean  to  infer  that  it  would  pay  to 
put  down  a  dynamo,  or  have  the  current  laid 
on  from  the  electric  snpply  companies'  mains 
solely  for  the  purpose  of  cooking  one'( 
dinner;  but  where  the  current  is  already  in 
use  for  lighting,  it  will  bo  found  c[uite  ae 
eoonomiool,  and  much  more  convenient  and 
healthy,  to  employ  electricity  for  tho  minoi 
oooking  and  nesting  operations  required 
about  the  house.  Tho  electric  cooker  is 
always  ready,  is  brought  into  operation 
simply  by  turning  a  switch,  and  nevei 
wastes  a  farthing  of  current  till  the  moment 


Pin-  176. 

heats  up.  The  pan  stands  on  three  legs 
abont  l^in.  high,  and  has  a  ^in.  rim  all 
round.  Such  a  frying-pan  will  cook  a  chop, 
pancake,  &c.,  in  a  few  minutes,  and  without 
any  smdl  oUier  than  that  of  tho  material 
cooking.    Fig.  172  shows  the  electric  sauce- 

iian,  and  Fig.  173  tho  electric  kettle,  this 
atter  holding  from  one  to  two  quarts 


it  begins  to  cook.    The  principle  on  whicl 

these  appliances  work    is   that    of  a  higl  kettle  of    this   description    makes   a  very 

resistance  which  is  heated  and  will  becom<  useful  adjunct  to  a  o  o'clock  tea-service,  tlte 

red-hot  when  interposed  in  the  circuit.    I  switch  only  having  to  be  tamed  on  and  in  a 

is  similar  to  the  inoandescent  lamp:  ther  few  minutes  the  water  is  boiling.    Another 

we  have  resistance  to  bring  abont  light,  her*  article  that  will  be  duly  appreciated  by  the 


Fio.  178. 

Larger  sizea  are  made  heating  three  inm 
once.  Fig.  175  shows  the  electric  flatti 
and  Fig.  ITO  the  hatter's  iron.  Both  tlv 
keep  at  the  same  temperature,  which  b 
"lerature  can  be  varied  to  almost,  any  de| 
ly  means  of  an  adjustable  resiAance  fn 
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The  electric  snxfaoe-heater  or  atove  is  Bb 

Fig.  177,  and  will  be  found  very  u 

where  a  gentle  heat  is  required  at  timei 

'~  not.  of  course,  intended  to  take  the  ] 

an  ordinary  coal  fire,  but  for  small  n 


Tm.  lao. 

where  a  fire  would  be  too  much.  An' 
electric  contrivance  that  will  be  found 
useful  in  hotels,  &c..  is  the  electric  c 
lighter.  Fig.  liS.  This  consists  ofai 
box  fixed  to  the  wall,  to  which  is  oonnt 
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oolotmd  duk-browa  oi  i«d  bj  tbe  f< 

01  iron  oxids,  oanHldtnent  nmniiig  tbronKliiti   -^ 

The-  Korwioh  Cimg  it  m.  fliiTio-nluliM  OepMlt 
with,  foi  tfotiajm,  tho  oama  MkiainklUWiNU, 
otm«nnuu>be»dnf.  IttakMlUaTnonrmfRm 
tba  tftet  thftt  the  foul)  tem»liu  mat  with  in  It 
an  ehiaS;  elephant  bonet,  aod  the  elephant  b»- 
longa,  aa  we  utb  aeea,  to  the  order  UnpUMa 
at  the  olaaa  Mammalia. 

The  Chilleaford  Crag  taksa  Itl  name  from  its 
being  developed  onlj  at  OhlllMtard,  %  Uttia  to 
the  nonh-wsat  of  Orford,  In  Suffolk.  It 
preMnl*  two  ptnip*,  the  lower  of  wUoli  ii  itlU 
ahellf  MDd,  t£«  apper  of  whioh  Ii  daj. 

The  Forett  bed  ronaatfon  ia  not  wul  nuMd. 
Gettalnlj,  It  oontains  a  large  nnmbei  of  tiM 
remaina,  ahie&y  tree  stnmpi ;  bnt  theae  are  not 
theremaiDBof  treea  grawiag  in  the  place  where 
theas  fonils  are  now  fonnd.  Thej  have  prob> 
abl;  alt  drifted  thither.    Althongh  in  the  table 

Siven  above,  the  Foreat  bed  formation  ii  not 
ivided  into  gronpi,  It  none  tho  leea  preeenta 
aotnally  oeitain  .definite  and  diitinot  itiata 
from  below  apv^rde.  Silt  and  peat ;  ailt ;  ola7 
and  loam,  il\t  foreat  bed ;  floe  eande,  wiUi  idaj 
and  flint. 

C.  Where.  (1)  Europe,  a.  The  Britiah  Illei. 
<i.)  England.  Am  I  hare  hinted  aboTe,  the  dia- 
tribntion  ot  the  Ptiooene  aratem  la  more  local 
and  limited  than  that  of  an;  ot  the  older 


iritama.  It  ia  foand  in  a  amall  patoh  alreadj 
mentioned  at  St.  Brth,  in  Cornwall,  a  paton 
which  ia  probabl;  the  oldest  fragment  of  the 


flexible  oord,  a  wooden  handle  having  tXcidv  (pleion),  more;  tamot  (kainoa),  recent    FUooene  ejMem  in  the  Britlah  lalei. ^  _ 

I  end  ft  porcelain  plnp>  The  front  ol  That  ia  to  aa^,  alwaya  following  the  Byateni  the  dewolptlon  of  the  Wka.t  of  the  iTstem 
plug  i»  of  aabeatoB,  through  which  ia  adopted  b;  Sir  Cbulee  Lrell,  the  ahell-remalni  ahows,  it  ia,  ai  far  as  England,  and  indeed  h 
ded  a  laaiatanoe  of  fine  platinoid  wire.  '"**  ^^^  ^  ^*  atrata  of  this  aTStem  oonUln  far  aa  Qreat  Britain  are  canoemed,  almoet 
a  not  in  use  the  handle  and  plus  are  ■  iMger  peroentage  of  forma  met  with  in  the  wholl;  oonflned  to  the  conntiei  of  Snffolkand 
■  up  on  the  boi  bat  the  momeiS  the  I^«*«°*  °V  than  are  aeen  In  the  foaiil  ramaini  Norfolk.  There  ii  a  hint  of  it  in  Soaex  ;  bnt 
In  in  liftad  nff  thn  trtmt  nt  thn  niiio  "'  ™"  Eooeoe,  Olfgooene,  and  Uiooene  rnteua,  the  main  body  of  the  Pliocene  ajstem  ia  con- 
nee  red  hot  «:d7d«^Ln  «-dilVl^  '^  "-  PO"*^  °°*  '»  O^P*"  ^^X"-.  *»«  ""•*  to  thTietem  diatrict  and 'ocaat  of  the 
^  rII^  ^Zl  ^-  ^^^'y.'^  peroenUge  of  ebell-foaiiU  idanrioal  with  the  two  aea-border  conntie*  of  the  But  Anglian 
ed.  ifesLdM  thoee  appUwioee  juat  de-  ahella  of  dieting  MoUoaca  ia,  in  the  FUooena  diririon  of  the  Saion  Hept*rchy.  If  the 
ed,  many  othore  are  now  being  brought  rooke,  from  36  to  9  J.  atudent,  who  ii  not  armed  with  a  geologioal 

the  market,  such  as  boking-ovena,  bed-       n   wh*t      en  .v/..^/u«     t-  ti,i , "tlaa  or  map,  will  d»aw  a  line  on  any  ordinarT 

wri,.  bookbinders'     emboaeing   plates,  aJS'^itd'onVto    tTw^™™  S^^^  map  of  BnBi;ad  from  nearly  the  middlVprfS 

^•,^^f^i-^^^^^;    ^."^SL^  oS«"^^?n^t,'uT:JirS?h.C  of?benor£.b<«derofth.eWofthe?P 

Mfoloooiane  byelwtnaty.it  has  been  tiary   rooke.     Aa    I    pointed    out,    atraln    in  Sto".  throngh  Ipa^oh,  Framlingham,  Halea- 

litomnnfulexperuneotethattbeooat  Chapter  XXXtl.,  the  geologioalatrati  of  the  '"'?••    Norwich,    Uo^m,    Aldbotongh,   to 

ing  a  ohop  or  cutlet  in  the  frying-pan  Tertiary  aysteow  are  not  diitribntod  over  wide  .!??'™  ?"  *    .  f^"''  ***"  "'  Horfolk,  he 

ider  one  tarUung,    and  tiut  »  Mmilar  areae,  bnt  are  local;  are  not  of  oenaiderable  ™  **  *S??™!  ont  the   weetom  or  inland  line 

iditure    ia    reqoired    to    boil   a    few  thioknee.,  bnt  of   comparadTely  little  thiok-  ?'  7"^*?^  i"''     .i-         .*^u '^'^'^ 

o...     Uore  o^w.t,    it  hae   al»  been  ■=«»  ;  •«  ^^t  ^nihr^n  in  .tmotnJa  thtonghont,  '?iiru*?:??^w^ff„^''  "■'*^°"  '"    ^  ****  "' 

l»ined.    o«i  >   P«85»d.  through    the  E:\g;*^iS^''SJft?^^'Viri:bm;f^f'°^^^  ^  to^  r^  iS' the  British  laleathereU 

snce   when    imbedded   m  the   enamel  "".^^f  ""f^J?'*''?.™  ""*^"'*y  <>'  .<*?  aothinB>  to  be  aaid  aa  far  as  ooooema  the  dia- 


snce  when    imbedded  in  the  enamel  »» tne  f"«wie  ayatem  the  yanabUity  of  the  ,oSinB>  tThesdd  «  far  m  o 

when  it  is  exposed  to  the  air,  «  the  ^rwhXt'tJSuSf^'^^tSl^S'Sd  t^\  ^^Kflht^l^^  r"oks.    They  do  not 

«ice,  Hke  the  c«bon  fikment  of  the  V^SZi^^  ^^^1^^^^^ ^S  'PI««  i»  Wale..  Scotland,  or  Irrfand/ 

.descent    Ump^  being  jnoW    in    a  ,Ji,„^.daya,  or  the  ^-baWeKelf-  *.  The  Continent    France.    On   the   Kinth 

am   W  protected  from  destnwtion.  depo.ita  that  are  known  teohnioally  ae  Crag.  Joast   of  Montpellier,    np    the   valley  of  the 

e  electro-motor  is  also  now  being  miwh  Bnt  the  BpeoiBe  diffeienoei  within  theu  throe  Ihone,  in  Aa«cgne,  espcEiaUy  at  Perrier,  in 

lor   domestic    purposes,   Sttoh    as  for  generic  aeti  of  rooki  are  very  great,  ihe  Put  de  Dome  or  Iiimagae.  at  HantesriTea, 

ng   fans,   knife- cleaners,   washing  m&-  j-m  /t,_,-„:,;,„      ».„™.i  .  t.vi.  ;.  _:  »  U  miles  to  the sonth-weet of  Lyons, near L- "« 

m,    &c.,    the    motort,     being    spSsially  CT  tb«;M.,(.on,-i.osn»l  a  table  ij  given.  ,i„lf,  and  in  the  baein  of  the  river  Saone. ' 

id  to  work  on  the  SO  and  100-volt  oir-  TABLE  XXXH'.  In  Belginm  the  lyatem  Is  very  well  developed 

of  Uie   supply  companiee.      Fi».  179                        Tn»  i>t.~.._  e, "*"  Antwerp. 

s  a  knife-olSning  midline  drives  by  a  „    .            Tmi  Puocx«  Sn,™.  Bnt  its  beet  Earopwn  development  la  in  the 

r,    and    Fijr.    ISO   a  washinir  machine  ^r*'""-      "rmaHon^       Groups.        Thiokneefc  MSin  of  the  Meditertaneao.    Appearing  moat 

arlv    driven       Tho    neoeaaanr   saarinif                  /Forestbed 10-70  fert  » the  west  and  the  south  at  Gicgenti  on  the 

^Vti.rir?      t^Lr^r^^t^^^                    rKm-fnTdfClV    1-8    ..  «nth-wBBt     ooaat    of    Bloily,    it    is    fonnd 

V    ^^^'  '".^  ""i^H'P^j*^  pu™,.  J'=""~"^    auTdwithrfwU.    6-  8  Jironghont  Italy  on  both  ai<U  of  the  Apan- 

by   OToovod   pulSys  and  gut   bahds.    *  "°^' ^  Norwioh  Cn*  6-10    ",  lineson  the  weit  and  east  ae  far  aa  Lignria. 

^  to  thehigh  speed  atwhioh  the  motors                  (5,'?,.°'^    ^5           „  Germany.    In  tho  Maim  basin  ot  the  Rhine, 

narily  run,  they  are  emmently  suited                  vwtaieUrag   40— GO    „  apeoially  near  Worms. 

Iriviog  fane  for  Tsntilatiiig  and  other  ^ha  White  Crajr  or  lowest  formation  of  the  Greeoa.     At  Pikermi,  In  Attica. 

Mss.     Being    stopped   and    started   by  Pliocene  system  has  three  aynonyma.  each  of  p  ■*""?"■  .  '"  'i*  ^i*?"*  ""i,"'  •°^?  l'  Jt" 

Iv  turmng  a  awitoh,  these  fans  can  be  whioh  ezpressee  an  important  faot.    First  it  is  rransylvanian    MonntolnB,   and  north  of   the 

d   la   out-of-the-way  places,    and   the  oaUed  the  Suffolk   Crag,  and   that,  of  course,  ^"pathiana  at  WieHcska,  near  Oraokow. 

L  vaned    by  introduoing  more   or  less  telU    na  that  It  is   met    with    chiefly  in  the  .''*'     **"■    ^*"'  P"*'"""'  "°''» »™  only  met 

anoe  ia  the  cirouit.     OSe  fans  are  also  connty    of     Suffolk.    Wttltit     it   is    epecially  "th,  as  far  ai  this  ooatinent  la  oonoerned,  in 

.  obtained  mounted  on  a  pedestal,  and  developed  in  Suffolk  it  ia  not  eiolnaively  met  ?  "^^  .^'"    **"*'  .^'*°°'".  '°     ,?,'!?•  '°,   "! 

rangrf  that  as  the  fan  rotates  the  motor  'rith   there.    A    small  detached   patch   of  it  h'f  ^;"^[f!'°^"i^i""«V  .h^°h^U 

f«rKn  tlowly  round  and  round  on  the  °^'^  "*  St.  Brth,  near  St  Ives  B,y.  on  the  *»  T.l^'^J^X^-'iL^  tl^  J  Wnm  ri™ 

larwn  01  the  room.     iig.  181  shows  a  laidino.  in   t.  i»r(j.in   BiJ-nf    ;r,.™noK  ..Tt-  IiUa  la  the  north-west  provinoes. 

^ZdVh«r^''d*^'rtI;^^^^'-«''-"-^^  (3)  Africa.,    Not  known  . 

I  reduced  by  belts  and  countarshafting.  us  remains  of  the  class  Polyzoa,  which,  as  wa,  ,  W.  *"•"'"*■:    "■   ^"^t-h    Am^Tii%.     Very 

explained  in  our  aooount  of  the  olass^  of  the  '""l^'oUy.  on  the  ooaat  of  the  Atlantic,  bnt 

<a»Tnnxr  w™   B™™™«rm-  Animal   Kingdom,  contains  forma  that  snper-  liiteoertMnly  m  the  region  ot  Upper  Missouri, 

GKLOOT  EOR  BTTOMTS.  fidally  do  resemble  corals,  whilat  ths  aniials  '"P«<^"r  ">  Nebraska. 

•swiao  AvsLTNO,  D.So.  Lond.,  Fellow  of  **"*  ''^'P  ^  ™'^^  "P  **"*  complsi  colony  are  ft.  South  America.     Not  known. 

University  College,  London.  '^T  different  from,  and  mneh  higher  ia  Htrue-  (p)     Anatralaaia.     New    Soutb    Walea  and 

V.   .__  ■v-rvTv     Bii            B     .  ''"*  than,  thos^  forming  and  dwelling  within  "Oth  the  eoath    and    north    ialaodB   of  New 

napwr  iiJtiv.-puooena  Byatem.  the  chambeta  of  the  coral  colonies.     The  third  :ealand.     In   the  son tb  island    the  Pliooeae 

)EBIVATION.— As  we  have   seen,  the  synonym   is,  therflfore,   Poljzo»n   Ciaa.     The  ooks  make  up  the  Cantotbary  plains  and  the 

name  of  the  ayatem  at  present  nnder  White  Crjg  consists  ot  shelly  sanda  and  mnrls.  lonteri  hills  of  Nelson. 

ision  is  derived   from   the  Greek  word  The  Bed  Crag  is  also  a  man  of  shelly  sands,  D.    Fslxontology.     (I)     Omfral.    There  ia 


■HGLISH  mOHAiaa  and  WOBLD  of  SOIBiniX:   No.  1410.  Am.  19,  ISH. 


found  »aj  effacti  of  polttiw- 
'  whoD  wat«r  wM  Ining  d*oam- 
~      iti  he  had  (tnnd 
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TTI^TT       A  RS APT  A  TTriM  Uis  picmdos  ol  [noudwant  putidea  ot  oubcm.    that  thar  badDarcrli 

.llOa.      J\O0\J\jLa.Li.\ja,  AatlM8ulaltUwi«t,thBhTdroBaDnpidlydiffDNd    Koo Mtib m tb*r kad 

- — **-• to  tb«  ontM  sdg*  of  Um  Hum  aod  bonitd,  the    pond  into  guaa.    Id  1 

ftACTS      OF       KBPORTS  mathana  doing  tha  wna,  bat  ratbar  mora  dowly.    do  tiaoa  of  polulntlaa  in  tha  Mooodaij  eondDOtor 

VaDvvB    A  c      »  ,  nu  oombiutloD of  UuM  maM  laUad  tbs  tampan-    nrhn  u  abmntarj  gu   wm  tha  medtnm  naad. 

f  Al'Jtttll,  90.  tot,  £0()<  o.  Jn  tha  flial  baU  looh :  *hlla  Mfora    Whan  oomponnd  gaaa*  vara  naad  Uun  wai  only  a 

■-■nropeana'  Oonoeptlon  of  a  Futora  aoothai  half  indi  bad  baao  bavaiMd  1 ,000°  0.  wai    T«iy  imall  tnoa  ol  poluiiatjon,  hot  dnM  ha  had 

Xjfa,  rcaahad,  aod  sbemioal  cbangM  In  tha  bydrooaiboni    iuttodiioad  bydro-oaibon  g*M*  he  had  liad  marked 

n  TTin-nnrinT.        I  '    u  ^"^  pMgMMliig  lapidlr— tlie  Dwataratcd  hydro-    pbaDonxaaaf  polariatian.    The  manner  Inwhidi 

?';^^^T^f^^  "^^  ^°™™^°*^  oaibona   and   huher  mamban   of   the   latnratad    tha  polaiiaition  taU  off  in  theaa  gana  wM  tha  way 

Tie  ^-Boropaana'  Cono^ton  of  •  hydrooarboni  b^g  lapMly  oonTartwi  Into  aoaty.    in  wUoh  it  feU  oS  when  w«e»  waa  the  electrolyte. 

fe,andltiB«ariiwDponttairBdigioni."  j^.    I(  the  Umperatnra  of  the  flame  ware  not    Whaaaitaadyenrrent  waapamadthroDgh  thagai, 

f  ma  fatnra  lU^  <n«,  be  nid,  dmly  .Uowad  to  rise  above  l.OOO'C.  that  aoatylenewonid    thva  waa   a  retnm   eonebt  ti   in   wataf.    Thla 

I  .t  "^™™,  ">'»™'»  of  Indo-Bnro-  be  nearly  aU  polymoiiaed  Into  b6i.»De,  napbtha.    pointed  to  aoms  work  dona  \ij  the  cninDt  of  tha 

IJ^J?*^  *"  •»*2.'™f"''^^l'^  '■».   <ll[*Bn»l,    and  other  more  oompiai  Codi**,    natnn  ol  eleotnd;^    Whm  dittaroit  thnboim 

Itauplr^tmawananarlminMtaU^.  He  «hleh  woold  be  ilowlytnimt  up  without  liberation    wara    introdooBd,   widely   different  raaulta  wera 

1  Ua  nibjMU  in  three  headj-tho  ow-  „(  oarbon,  and  »  non-Iwninoo*  Bime  would  remUt.    obtalnad.    With  ooppai  and  inm  nry  Bnall  effoota 

t  IwdT  and  Kim,  the  condition  of  the  xtiat  migbt  be  ahown  by  holding  a  plallunm  diih    of  polailMtion  ware  obtained :  hut  whan  magna. 

*™. *^*.™*'^  ^*'*S^  ^  depart^  agafoat  a  lominona  flat  flune,  when    lominoaity    anm  and  aluminlnm  wna  uiad  aa  tb«  electioddi 

■  Itft  MuDd.    In  ^imiUve  tlmM  m«1*  d&appearad;  bnt  it  miAt  be  reproduMHl  by  heat-    theaa  eibaU  of  polariaatkm  ware  iaoraaaad  to  an 

ibjdtottanni«m,tonymrtuolT«toai  tag Ke intariot of  IhT^i.    In  fie  oaae  of  a  gaa   enormoua   eitwt.      With   magnaajam  alvttodta, 

the  lower  anmak,  to  foonUInl  or  treaa.  OMoa,  howaTai,  Inrtaad  of  ramaining  at  l.VXf  C,   if  a  oarrant  waa  pamad  for  Tlrag  time  they  g^ 

■M  the  ynroe  ftom  whJdt  the^wiJof  man  the  temperature  rapidly  roaa  to  I,25l)°C.,  with  the   baok  an  electro- motlTo  fon*  of  3S  Tolta  from  a 

ed,  and  to  wbkh  it  retntned  ^  pnri-  raanlt  that,  iutMd  of  paljm«clilng  into  mon  onn-    lingtoabalL    Tbat  tbowed  that  It  waa  not  an  ordl- 

.    *JI!'T?S^"^V.*^'*'^,i!SP'  pl«bodi»a,theaoatyl«aatonoaaplltnpinto  «r-    nary   afleot   of  the  deoompodtion    of    Oa    gM, 

rotafDtnreltfepreTalantinUiaanlmirfto  Iiod  and  hydrogen,  ^  tha  foimer^lMt^  to  inoan-   but  that  It  waa   mnoh  mon  rimiUr  to  tbalol 

ag   tihat  of  oimtinuiioa^^The  relatlmi  deaoimog  £r  OMnbnitkin,  ga*e  the  lominod^.    It   taaondafr  «*Ua-    Ctmt  In  which  gaa,  nnd«  tha 

the  U^  and  the  d^pMtad  waa  a  wide  wa»  tha  attatonwnt  of  that  tamparatnre  that  mwked   inflnmioa  of  a  primary  dkiia^^  wm  able  to  aot 

The  balid  waa  that  thtce  WM  oonitant  the  limit  of  tha  Don-lomlnona  nma.    If  that  w«a   aaan  alastrolyte  In  ao  f ar  aa  primary  oalla  wm 

!^^  i?  ~!S^,J?i  ""^  "!■  ""^  the  only  action,  howam,  the  Inminoot  lona  wwOd   eoDaemed,  had   beta   already  Saacdbad  by  Prof. 

(l}ldnd]yiplrila,llketheneafw/rM»uAt,  be  Tery  ahMt.    Bat  the  bodiea  formed  from  the   Btfnold.    He  had  hioiaelf  made  a  nomber  of  ez< 

-k"'^'/^""  °',  ^"'"ILI,^^)  ^'^  aoatolane  baton  1,200°  C.  wai  reaohad,  and  tha   pariB«nti,  and  triad  a  number  of  gaaaa,  and  h«a 

A.        ?  "'  ""■*■       .  ^Z!.?^^  mrttane,  of  wbieh  lome  aUU  leaained  nnbont,    alao  ha  bad  fOnod  that  aluminium  waa  one  of  tha 

"^^SPv    n  '"•^ "SS***"  '"S.J'^  wareoonTertedintoaoatytaieataitfll  highertam-    moat actire  matalt and  gave  nanatfcahly  uniform 

oaoftb>fBiBay,aDd<d>ildi«nw«rebiii{«d  «mtDr«-^.a.,  1,300°  0.;  and  that  bain?  readied   Molte.    In  U^dLnid^  whiob  followed,  Prot 

leaTaaot  booasa,  and  did  not  need  pro-  naai  tha  top  of  tiia  Inmlnon*  lon^  pMA  a  fMdi   Halmholo  Mdd  with  the  tnmlnona  affeota  obtabwd 
inpply  of  carbon,  and  n  Inareeaad  the  height  of   by  noinm  tnbea,  ha  oonMdacad  ttiat  aU  dumlcal 

&ntluopoloffta«l  Bwaaaroh.  thalight-yisldlng  portion  of  the  flame.  oomUnatkoa  —  at  beat,  thoae  whioh    ooold  ba 


.  E.  Bnbrook  mid  be  bad  beMi  aathorbed 
t  committee  of  di 


•aparatad  again  by  aleelno   onrroitB— wan  o — 
Ixperlmenta  on  name.  poaed  ot  at  leaat  two   atuna,  one  of  whicb  waa 


Jtw  T.7JJ— ^^i--^.i^  nlli-n  JxponmoaM  on  xwaia.  poaea  ol   at  Meat  two    auant,  one  Of  wnicn  waa 

uariaa.   thl    PottSTsS^^MS  ^">t-  *-  Smithell.  ihowed  a  nnmbar  ol  ezp«l.  <*«8^  nagaHraly  «d  the  ottur  podtfnly    In 

£^  Inlt^^«(^tt^J?to  ttS  mentaonflama.    Soma  ot  tbaa.  wen  to  ihoif^  ««  "^"^  *»£-  S^"t.'lr'^i2?^?ff' 

E&rfot^r^^^aSC^of  tbS  •««»*«•  "*  non-lnmlnou.  flam.  prodnoMl  from  V»»«T   °*  i^ ..'^^''^tJ^.^A^f^^ 

SSon^ZrtS?oSEtTSlSZ2oSdta  ooal-gai  or  from  liquid  bydrooarbona  when  anppUad  ""jSr- •^•~»''l "  "*? '^ '*"..'"!iij!aL  S*? 

>SunoDiiKinSi*dtoS3a«^tS  with"air.    The dould. diUetet of tboMi fluoMwaa  ?^'S&*^,~"^'^'"'*^^^^^ 

ZXru^onlonSsM^aTXal^  ahown,  m  wJl  aa  the  wriona  phenomena  that  wan  the  podtiTe  atom  ra  drawn  awayV  a  po^ 

nHlw^MSTTaTddSpKa  i^  tohaobaarTadinthetnndtion*firaml™iionaflama  ^''^^^'JS**^^  *^ f^u"^ '"^C. 

ely   foTa^Snoe  ^t^t^SToJ^  »»  non-lnmlnoo.  flam*.    TTie  bearing  of  that  on  *^^i*TJ!*^^SL3^  ^^^LT^iiS^^ 

iSn  tha^SwmLB^SSSea  of  ttl  the  dMninry  of  ortinary  flamaeTaTalao  allndal  "^^  S^*^ S*  "'V.55rJ?TJL'?*.SS 

SSa^^nSWidrrftSiMOw  to.    He  hd7  that  hia.q«rimantidiowad  that  the  g  ^^  "S^J,  "^S^  t.'t^^^ 

pSlSSiS  l7.^Cl^aaV«i^  *<»triiia  naually   tangbt    that  the  Inminodty  of  5_**'^3iJS*i'T.,"'"'?IS^>£°S?^i^i 

^  STiSbieotf  offc-^wH  ^orfSd  lUmaw.idnatolheiSpwrt'w'rf'olWowbSin  bow  an  elartrlo  bght  waa  pwdncad  by  tte  ifiltdg 

W  laiti^' ™  ah^STttatS^SS  *»**1"««  <t  *^  ^^^  oombaatihility  ot  the  ot^i^vot  nkawnry  to  a  partWly  eahanrted  tnbe. 

r-ninek>calaQdatia»  had  bean  engaged  In  bydroyn  waa  MiwieoBa,  while,  on  ihe  othat  hand,  ataotrlo  LooomoUTea. 

oriBinal  anthropological  work.    iKe  and  fa  bai  bean  hdd  by  pretioui  to»a«tolo»,  of  tha  «._«.„  ™a.  .  «.„™™(«ii«,  «,  tt. 

'of   artabUdili^    Milbr^poSStolSoii:  Seport  on  Qraphlo  Kathode.  S^SiS^S^o^jSji  h^Z^  Sf  ^SSI^Sl 

^,"SS;i''^P~'^''°* **■"*"  P»f.H.S.Hela.8haw  «>bmltt«l  hi  .batcart  of  rfaTSSte^STlSaof  a^-Setaofthal^ 

jouy  oanwa  on.  a  lacond  report  on  the   ■■I>eTekipmiDt  of  Oiaphk  mottna.    Wb«D  tb«  tnto  waa  ilartad,  tha  enrraot 

lia  Phnlolarr  of  PntanlBAn  Ifatboda  in  Mechanioal  SdtDOB,"  the  fnll  report  id  wtt  legulated  by  the  drira',  ro  at  not  to  cooaad  a 

na  roTaioiovr  oi  RoioplMm.  whidi  wat  oompiehendad  In  360  pigaa.    Ht^tad  oartalZamoont,  by  meant  «(  twitdim  inatHlng  n- 

'leyar,  of  Berlin,  offandnmeobaarvationi  thatthaprelimuiaryTvort  gaTeallitof  a  snmbei  ^tanmrt  Inft  mi  main  'An^Ji ;  liiil  llimiiiadilaiiit 

Dore  inbjec*.    Of  all  .the  wondettol  pn-  of  worta    whioh    amwadh'  dealt    with   gnphk  w«t«  ont  oat  within  half  a  mtoute  of  tb^Hng  ao 

organio  nature,  he  aaid,  none  equalled  methodt;  bat,at  theBuneSBM,nlarga  nambo  ol  that  the  waalaof  auntr  inlbafedatanoaa  waatapt 

rotodatm   with   reapaot  to   the  oomples  atandaidworka,  baaed  to  a  peat  azieat  on  inoh  a«  low  ■«  poadbla.    Eadiloeomotln  folly  eqolppea 

'  of  itructore  and  the  manifold  duutget  of  methoda,or  In  which  tuhmttbodi  wenfrequntly  wdriiad  tUrteoD  and  a  half  tona,  and  the  weight  of 

It  ahowed  all   the   ftmdamental   phft>  applied,  ware  eidndad  from  tha  Urt.    It  did  not  tha  train  of  carriagta  It   had  to   draw  waa  abont 

>tllfli«  beinga  withoat  a  lingla  diSano'  reqnin  mndi  aoquaintanoa  with  the   tobjaot  to  twaoty-ona  tont,  to  which  wd^t  had  to  ba  added 

pkortltnia.    It  worked  without  toolt,  and  raaltae  that  than  waa  aoaioely  a  traatlaa  or  publioa-  that  of  tha  pammigaa.    A  aammaty  of  tharaanlta 

ithoutlimba.    They  aaw  eanenta  go  to  and  Uon  dealing  with  meohanlcd  adtDoe  that  did  not  waa  alio  glvn    by    meant  ot  Ubba.— Mr.  J.  H. 

iintetioi,  bnt  than  wen  no  Tettili  Ilka  tn^oy  aame  kind  of   graphical  eipraatlon   at  a  argatbaa£«aalMtctoaw01^  and Sontb Lcodoo 

0  veaadt  oi  blood-Tetaali.  Thay  nw  pal-  maana  of  eipodtlon  ot  calcnlatloD.  Or^ihic  Bailway  Company,  mid  tha  loeomotlTai  wtn  my 
oiDg«i,raaDolB  expanding  and  CMitmi&ig  metbodt  teally  Indoded  enry  way  of  rqcaainling  mtialaatory,  a^edallj  aa  ngaidad  tha  annatnNi. 
•Uy,batthaywannothautB,aadftppaared  namerioal  qaantltiaa  by  maana  of  drawing,  esotpt  It  waa  qnlta  obriona  that  It  h.d  ben  pmmd  aaB> 
idled  and  reappeared.  They  knew  Oat  the  npraaantaUoD  of  actual  bodlea  and  purely  clodTdy  that  dectridty  woald  fanidi  n  maana  of 
m  breathed,  but  then  wen  no  hmp  and  geomatrical  OMMtroeUon.     A  ttody  of  thalbtol  dealing  with  the  traffic   to  large   dtim  tnamott 

lliey  Mw  how  tha  rhiropodt,  at  wdl  aa  nftnocat  to  gn^hlo  arolio^tia"  ">  •''■Bti'^  Utent-  tattataotccy  way,  and  qoila  aa  eooaomkal  at  conl  d 
ulam  blood  ootwuoIm,  incorporated  toltd  tan  of  thbcoanBy  upended  to  the  report  ahowed  beaooompUdiedby  grwt  loaomotivti  tothaotdto- 
and  liquid,  bntthay  hadno  month.    They  thatgcadoaUy.bntwUh  an  anr  Inaraadngntatit  ary  mannar.— Prof.    SilTaaH   Tbommm,  to  tha 

^anda,    and   went  on  teontlng  all  the  badbMone  the  oottom  to  employ  rapnaentatiani  of  oouraa  of  hia  raoiM^  aald   it  waa   a  qattttoo  of 

whidi  boat  ap  by  differentlBtlon  the  whole  nnmirical  rMulb  graphically,  and  to  (Qggatt  and  dadgn  and  eonttmction  whaUudi  tbay  ooald  w«A 

..    All  liTingprotonlaMn  produced  heat  and  aaa  the  aolatioDt  of  Tariooa  problama  ^  gr^iio  tha  motoia  with  fldd-magnattdTiDgibonganoa^ 

y  without  any  lorallBedpioaMt,  and  then  methodt.    Thaaatwo  parpotta-(l),  tepMBntidtoD  totvidW  to  tha  magnaUoBeld  to  aoabia  tham  to 

DOdouM  that  hTiiwiaatoplaimbad  toa  of  laaulta  by  maana  of  plotted  oarrea  and  anio-    woAirith — " *- 

ixlent  aandUUty.    Piotoplam  >iaw,  and  graphic  dlagrama ;  and  (3j  aolntiim  of  problema  by 

1  divided  mto  new  paitMaa,  which,  being  grMhtaJ  mafliodt,  ittmtatotnggaatamHahctcty 
with  tha  nrimitm  nbatanca,  Bcataotad  way  of  danUng  with  the  aubjeot.    The  difflonlty  ot  Hr.  E.  H.  Woodt  read  a  pwa  daaeripUTa  of  a 

laat  eantaollMredity.    Bnt'^iat.liaaakad,  aaaaialning  what  aubieata  to  mediankal  logteaar*  new  alaotrio  looomotin  which  bad  bean  dadnad, 

at  made  protoplaam  bd»n  to  to  paoollai  tog  had  bean  banted  gt^hlcaUy  to  oamntUtacatan  totba  flnt  inatanco,  t«  maat  the  nqnlnnMdt  of 

I  ?    Ha  who  ocnld  aaaww  that  qnaatiea  wai  Tery  great    Nothing  lea*  than  an  inainfna*Pm  bany  traffic  on  Malnpollton  raUw^t  to  anbaHtn- 

eitatlar  ad*«  the  problem  of  Ufa.    Thay  of  arery  paseof  aiginaettog  journali  and  adoitlfie  tlon  of  ataaok    The   only   alacttla  laflway   nbw 

ly  try  to  find  the  doe  to  tha  anignuitlcal  papan  luffload  forthe  pnrpoae,  dnce  no  totlmation  wotktog  to  Londcn— Ow  Olty  and  SobUi  Londoo— 

na  by  fixing  the  oondlHont  whioh  mutt  be  waa  aaually  glTan  to  tha  Inda.  did  wA  aeem  to  fuUU  the  iMMUIlaaa  damanilad  by 

a  ad  protopUtmie  fonctiona  wva  to  U  „                 _    ^  ,^  the  Tary  haafy  Mbuban  toaffle  of  the  MabopoUi. 

>g  on.    Prof.  Pnvar  want  on  to  aav  that  ^aa  aa  an  Xlaotrolyta.  n  ^  bowertr,  bean  to  acartito  meaaon  Mueta- 

raaneceanryforaUpTotoptamtapaaadc^od-  Pn>f.    Sdiuiter   read    a  paper  on  primary  and  fnl  aa^n^ting  tha  poadUitlaa  ot  daotrie  tnotlca 

I,  and  amiad  that  it  waa  aa  ctrtato  aa  It  aaocmdaiy  oalla  to  which  the  daoteolyte  ii  a  gai.  on  raHwaya,  and  the  •ooaomy  to  be  aSeoted  by  the 

■  proTed  nowadayi  that  no  protoplaam  starting  from  the  fact  that  whan  an  elecbk  di«-  uta  of  Itm  tabular  tiiiinah  fallowing  the  Itoaa  of 
it  waatpoMibla  without  oiygen.  cfaane  waa  pawng  through  a  tuba  the  whole  tabe  dmat  at  a  anffldant  dapfli  bekiw  tha  lorCica  to 
.  _»  r  xT_i  K-  tn  beoamo  a  oondnctor,  he  aiplaiiied  that  ho  bad  araid  itwari  and  pipea,  and  diatubaiMaa  to  pn- 
dnooity  of  HydTooaiboa  Blamea.  .tudlBd  the lawi  of  the  oouduction,  which  he  called  party.  It  waa  totaodad  to  ran  the  crdinanpai- 
RTlan  B.  Lewli  read  a  papot  on  tha  above  the  laoondary  ooudootion  to  gaa.  On  tha  theory  of  anigta  traina  ftom  the  mato  Una  of  theOraat 
to  wbidi  ho  itated  that  recent  raeeerohv  different  phyddati  that  the  primuy  phaiomaiB  ot  Northan  Bailway  to  the  heart  of  tha  »J  withoot 
o  potot  couohulnily  to  the  lominodty  of  diwiba^ie  d^>«iidad  on  the  aaaodatloii  ot  moleonlea,  obange  of  oartiaga  orai  tfae  nojeeted  OtaatStw- 

■  — ^-hF-g   hydrocarbon*  batog  due  to  itmnttcdtao  have  itniok  thoee  who  worked  at  It  tbem  and  City  EUilwvi.   Yai^pi»'ft.-nBi^-  »!•■"•■ 
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qturtai  of  ku  inch  in  it>  gn>t«at  diunatA,  took  Daiaot.    Than  flinti,  ha  thov^it,  bahmnd  ti 

'hut  gtated  th»t  hii  e^wrisDoa  had  bean    uib  form  ot  a  hlnntlf-definad  triNDgls  boondedbf  highMt  period  ol  pulraollthio  woAnwiuup,  ud  in 

nada  at  diSeraut  periodi,  bj  diffsrant    their  edftaa-    Fiom  a  caMf nl  Itudy  ol  Otmo  taoU,  ona  eap«oially,  paihapa  ona  of  tha  i^i^ji^  dated 

lan  meanmd  under  the  suns  nmditiona,    no  experienced  surgaon,  Di.  Huoio  maintained,  >pedmanj  of  noman  handiwork,  tharhnd  erldaooa 

Mbftantially  the  eame  Talaea.    It  wu    could  oome  to  any  other  oondiuion  than  that  thii  A  man  in  an  advanead  atata  ol  aaltu*.    Thi*  flint 

however,  that  itandardg  to  he  oaad  for    parfontioii  had  been  inlratioDally  parfoimed  on  the  waatoond  about  6ft.  within  the  bad,  ao  thay  h^ 

ufXMa  ihould  be  mada  by  exparti.    Mr.    lirinK  anbject,  and  that  tha  aubject  anniTed  tha  reaaon  to  call  it  gmlogioally  dated,  and  of  great 

■alil   ho  had  made  aiperimanti  with    opeiatioD  tor  a  oonriderabta  time — poaublj  many  age.    Lord  KalTin  haa  aigBd  gaologiati  to  "  hiiR7 

""^  *"'' 'o  the  oonolntfon  that   yean.  In  athei  wordi,  they  had  here  the  unwritten  up,"  bat  with  all  tiieaa  Tistaa  of  tha  fax  put  opw- 

— *-e  doe  to  the  fact    recoidi  of  a  Baceaiifiil  aaaa  of  trepaDDing  in  the  ing  befora  them,  it  ««■  not  M>  aaiy  to  huny  Dp.   In 

— tk —  ^ 1^    g^jy  BronzB   Ags:    but   for   what    piupou   the  the  diacuaaiDn  Prof.  Hnghea   eart   donbt  on  tha 

opentioa  wai  perloimed  there  waa  no  evidsnoe  to  thaorj  that  thaaa  remaini  were  of  hnman  worknao- 

■how.  ahlp.    Fiof.  Blake  nid  lie  waa  nrariiad  that  Prof. 

Anoient  Bkeletona.  Hnghea  riionld  donbt  thia  faot.    Hr.  Kendall  Mid 

.    AtladudtatbirdbwMkhMlMntll    oonw"  "naer  bii  notioe.  Tha  mort  intewrfing  ((•tnre  .™.i™. 

'  ■  gndiulad  wale  «Ml  dldteR  wriohta.           **"  specimeDi  wu  that  in  the  nppei  and  lowai  The  Oenee  of  the  Xoe  A«a. 

;eii.clnapa.eelthioivhtheliet*oi>il,   Cl^^L^  S  k'SS'SLJlK.'iSlSEi  lb.  P.  F.  KandeU  laed  .  papa.,  ptepned  hj  Mr. 

.otUieiekenadlaU^.    BjalUlei    S,iil,  SiT.!i2L.  ^iTSSfciSlSS  '.  W.  U~j  .i»l  bimaaU,  oSrilT'oiia  i  the 

el(»Bt£abori»»talt*rtbebel^oeww   S?a  J!S^ ^L^^fS -^    v^a  S*'^ ^  loaAge."    Ha  ewd  that  ttogladalpaatod,  aath. 

>lthepoail>uolthe.ei(htlhenaheired    ^^SSTj^\^  ^li^  ^           ^  eullSa  eadeialeoa  11,  wea  a  ,iM  iSSiii,..  in 

laila   tha  DiaieetiaatioD  Id  the  eoil  lei    well-markad  Egjptian  ehai»oleta.  thehiatotjolthewocltl.    AeeSidiiiBtotfa^nadlag 

1.    The  object  waa  to  ailoid   a   raady                               See  Flaheriea.  of  the  feate,  the  ihuael  period  wea  not  >  eeta. 

etemiehig  euBoetiaatioo  euCTto  end  en       p^  c^,^  g,^  ^^  ,,,  U^  „  ^^         ^^t  atiopha  iminoedad  hf   eof  pwMOOitotT  |>li«e»- 

'^"^                                                        In  taking  it  lot -renlad  that  etpiaLit  on  both  dSae  "ena,  but  wea  e  anlmtoetnni  of  e  ateiaeof  rtW 

trtonlDlechnrKefromPolnte.              of  the  Atlantio  llJiennen  end  othata  intonated  in  ^iSSLTuiS.     Th^r^.^'S^iZ^lfl  ^ 

X   .                  ,                               lldilnR  matteiB  had  oome  to  the  ooneloafoa  thet  Baoiogwei  Uniea.   mar  found  thet  in  eiaoU  nefca 

w  Lodge  pieaentede  report  by  eoom.    oartaiS  lleheiUe  were  in  dengar  ol  b^^Sirted:  ««•  «?  e„dan<»  m  U»  remahiaolpJWiileaBd 

ha«  been  mvaetlgating  the  anbjeet  ol    STiiSSirttSSoS  ^Si  t^  hTSiiSi^u;  "•''^  life  ol  »  alow  daolino  ol  lempntnn.    In 

,e.lel«tnit,lr5mlSnt..    Tbi  meh.    SMi^TOSfcaftheloStoiS^ol^  the  ije^ne,  end  m«e  aepedeUr  in'E3<io«a« 

>m™iet,aol.r.wea0.atl.lhelomia.    SSSS'tClSi^   mZ^iMlMn  Eft*  S™  V?..^'^  pldenee  ol piogrea*, 

rka  the  anode  eppaoiad  to  heeler  mon    SSdi  «  to  SSTd^^bit  ttil™id  m^inBi  reftigeretion,  wbioh  might  be  treoed  in  the  ntmoet 

■„lorlhu,  the'^e  dlalnrbing  in.    S  Slf  alSSSj 'oTuifSClf  "ItSSJ  '^    It  ™  the  3U  ol  8«|i™i.l.  not  long 

tinglitfle  or  no  elleotwbenepplwdto    and  moughhed  dSlebui  doiSto»5ueth«  ago  to  talk  etont  the  gladel  piiif  ea  pariiapee 

HUienghthaiinlghtprerantlbepeiaege    SLTZ  oSSiSTwir^oh  iSoUnTukel];  m  q«eiler  ol  .  ;^mon  jeej  ego,  or  at  all  erenlajo 

whin  apphedto  the  anoda.     joother    mtiiri  (m  it  liaiiit  WtoSjiVtobfiSiSSfm  niahe  e  reiT  llbeiel  oae  of  thonaanda  and  hnodnde 

ligation  had  b-n  followed  np  in  lb.    JS^°iSlf^Itti!    aSS*t  tt^«  •',''r-!^.°','!S-    Bnt  «,w  It  wee  lonnd  thet 

maunrelhereHooltbeniaaaoltbegaa   SSntoSEieetSimSj  £Sg£?lTe£d  ""  tte  Pbrt»l  ertkyoe  wee  hi  laTonr ol n rjrj 

onoamod  moarrjing  a  quantity  oleloo-   than  introdSa^  them  into  the  aa»  >ae  likelT  to  reoent  Japartnre  ol  the  lea.    They  oonJd,  lor  In- 

,e,nentit,olele.tiSit.«trieJ,thedl..    SfipSSff  SSt  to  i^~  tbrSKi  atanao,  put  0.e  dele  of  the  oo]nm«oema.tof  Ih. 

I  fore,  oGaerretioo.  being  mada  of  the    b*SIerie^  and  note?  m^  hJwh^  M  m2  ?"  «"•*»* .  l"**^    "^^  <*^  "*•   "i^-*  *» 

-nniandthealopiol  pot«,tlel.                SKrVd.'ii  whM.™  of  SSSbi."  SS  J™»-  ■»?■"  .'"-ft  «"  .""...""TLJS  "^ 

h  Megnetio  Ourve  Treoor.                   be  ptot^ted  wall  on  towe^i.  u,.«ritj.    It  a-.ad  l"SSSue°'dS:  M  uZ  ^ITUS ^"i 

1.  Ewlng  ..hibited  and  daaoribed  a.  .,-    ^d   „7llS?J  ^.t'S'Sel^'ioS  S°o"b£nS  tbrSTtrjTbut    JTieSSl  ^Sl    M   to 

:   drawing   cnryoa  to  ahow  the  reletiou    E^  L!iti«d™  ™S-l  ™  «lTfn(n  tti  nSwI  obaaere  here  aho  the  rei^b^taiBte  fraebneaa  of  the 

.gn«l.;an  and  magnetiaing  loroe.    It    ^CT^jT.rSS^.S.J?  Kl  ^.^3  aigna  ol  gUdetlon.    Dr.  Cioll'atheorr  wea  thetihe 

Reform  ol  magnato^rtS^  oombmad   ^r?!),  _?S  ^^u    W^           ^f"*—^.?'  iSTAge  weeoeoaad  by  the  oomWned  allaot  of  the 

i.rigj,.n.u,s?irSi.wa/s3  ss',s'*i;;s.?'~ii;s;,Ts^iz^;  pSS,JSts^!2dT2?iiK«,rf 

•eotinge  apot  ol  light  to  a  mil  r..    CfoiSia        IM     B^lSSlS^rt  tbHSJ. orBTiraer  edniilled thnt th^T^ 

.ulteneonil;  two  moTamanta-ono  pro-    J?  obtemad.  —  Prol.    Bay  I.ukt^  apoha  ol  j^j^  ^y^  ^^  ,^    ^^  ^  H^  gladaliraioh. 

0  tha  magiatldng  f.,«mhe  oth.r,,»    £;„^'"r^.?!,  ^LTT^^L^'^^Z  SwSiIX^i.S  thrSiS.aion'S^BSbS 

0  tha  magnetiaacion  daralopod  in  tha  ?r!r^i;n  «  to^-^reW,!!^  uST!ri^  Bai  that  there  haf  been  e  multiplioity  ol  gledal 
[enoe  the   apot  ol   light  enli>n>ello.IIy    Son.' hi  bJSw  Si.  ST^STbiSy  rt  aXl  -W".    »»  Bibert  Bdl  endeeyoSS'to  eS^t 

'or'ss^s's/.s's'.b''  ""^f  i"bi.ii»:;le''d".,s;i£sffitSrS2o;  !°^"»'SH5'f™Tr'°'""'T?s°-°' 

S.'S'S^'^SSS^^SX'^'   thad2«jnt,^ollheki.,Jon.bd.gp,o.o»de.d  S&XSi."ea,"SX.ffSSSh"SS; 

By  item.™  Prol.  B.ingdZa'tSt  srS,SfatS£™'iS,"SS7SSF.2;  ^XXHSSSSlI,^  ^S^V^z^i^ 

ribla    to  teat  in  e  aimpla  way  eU  the    waainucb  hioUned  toagree  with  Prof.Co^Ewajt  |g«,r  d^ft, „ the  bink  ol  uie  then Iboee other 

need  by  angmaeia  in  the  oiioliaSJ   S"  ""^5?""!..°'.?^?'*  7^'°""  ■^■.i°S  BbSS  iSKi^  S  ySeSTiSriSrwSi 

Dr.  S^^  dr«.  „tSn  toSe   S' ti' £^  r^.i  .SSo°S,  ■rTe'SiS  cSKhZi  iTSirilT;  l"ii;SS 

ut  01  the  megueUaethai  outre  under  the   Sf  ^a^thT^LZl%i?  X    thi  ^^  "ulS*  toneatrial,  and  due   to    the  gitu  eerth 

1  rapid  dlacbargaa.  an  affeet  which  wu  S"  i.'^i.  J?,  nf  ST^^biSTtL^^w  fi^IwT  moreinante,  eUyetJon  ol  ereee,  and  the  cieetiw  of 
aaoKd  to  l4.1  cena...  Prd.  Ertng  Si  iSfSf  im  KSL  SLX  SiSl'  IJorda,  ccciring  towerda  the  doae  ol  the  TerHuy 
tionitoenieaueticaluggi.bn.aa  which  hi  "l!i".S 'SSa.^hid  SSSf  o^tl  i^oi  Dr.  OiJu'a  th«uy  would  nacaaaarily  imply 
led  m  wmBaa  out  thWcaryaa.  He  oyatare,  mid  mum.].,  requuud  perhepe  qmto  u  J^njHrfj^ty  of  glacial  ^eiiada,  whetw»<mS^ 
tM.Mudo^megnSS^Srtid"  r.ioie:?  tE,"ibe'^S?i"lKr  S  JS  CZtill^wIrffi  SSTo^SS 
to  e  ganoioe  magnetlo-tima  bw.  da.  to  r",* .  P??^'  "*"  "!'  i  P  "— ,  ii'**™t:  '  ."  totb. thrarr  wua  that  tha  alamel  omiod  wee  fat 
lardiiluammiU^XSSSSdiSg.    S?'Si''Sf;M"  Z'5:±r°5.°.LSi"'S^sS  l^^^ST^JTuSi  llfSMSSllSfS 

«,.  in..,.,,  wbm.  tha,  were  mora   Sf ^,  ifSCirmiirtSfiV^S:;  U.,^^.^;^^^^^^.^ 


or  to  taf.  for  aala  the  female   lotetar  in  berry  ?f  •""*  «eyeia(m  of  aotn.  area,  in  tneurilmh 

-null,.  In  rroMetoH.  Ita...  Oyator  culture  might  in  cue  ol  lie  depertmanta  i.  !S:,!iif5,SKJS,^bS"ll'^.'Jj'"ll!'™ 

WD,.B.b.,.Mn.,o..,b...bJa..ol   :Xt°Voyn»btJl':!tSf5."^  pS^^lS^^ 

toe    Hnmrn,   Sh^l  in  P„iiatoH.   SiSS-tilTI^aiS'iSiS^loSLiZd;  ESs^ST.i'^  "'TS  rtj* 

mO.     AfawjearBagotheMoitHon.     it  imnoMihlB  ffir  nn  nvrJarfnTiniirtn  «tii«H«.m«t  lerreitrial  and  aatroDomic,  and  that  Uw 


by  Dr^Robert  Mn,^  on  tbe„,ubi.cl  of  ^Xt^oVov-tSS^r^^^^^^ 

fetun^wL portion. of  the  flis^^ri^.^b t^™ pi^^"^!^ ^;^:  n.z^'^-pi'^'ty""' 

iMoa  of  a  human  body  w^ch  were  taken  „d  therewai  .^  reawn  why  the  muaaahedJrfioQii  "?"?  ^  ¥!^t  *'"*"*'°™^  Ai,    ,__«    „_T.. 

7»Te  neu  Moautatuart  Houae,  on  the  _^  mnrlv  ^1  thn  «Hiii»h  wantii  phatksallylw  the  enonnona  ipot*  obaerrable  on  ita 

lute.    Alongwith  these  boneawate  olio  """"PP'r  *"  «8  OcotUih  wanta.  JSaoT  The  wonderful  wr^  or  new  atar,  whii* 

m,  k  jet  naoklaoe,  and  ■  mall  bitof thin  ForelgnKBtter  and  tboFropertlaa  of  Hetal.  hadraoantly  beandiaooTeredbjateiident  of  Edin- 

n  indeterminate  ebanuter,  aU  of  whieh  Prof,  W.  C.  Kobsrta-AuaUn,  F.B.S.,  roada  paper  bu^,  ahowed  by  iU  mdden  blaxing  up  that  itan 

•  opinion  that  tha  inlarment  took  plaoe  on  "  The  effact  of  small  qaaotitiea  of  foreign  matter  *^  ■"°*  '*>'^^  ^^'  "P  *""  '  P^run  ™  a>ni- 

BronzeAgfl.    According  toDr.Beddoe,  on  the  propertiea  of  metal."  in  the  eonrae  of  which  paraliTe  real.     They  beard  muoh  ot  the  aeonlar 

luaa  bonea  ware  auhmittad  for  eiamins-  he  mentioned  that  the  Fjrtb  Bridge  metal  con-  cooling  of  the  earth,  but  why  not  of  tha  aacular 

owntr    was   a    young   woman   whoea  tained  two-tantba  per  cmt.  carbon,   the  niaiimnm  oooling  of  the   sun  i     He  nigsested  tbat  the  loe 

sth    had    not     yet  appeared.      But  the  beinR  fi»e  two-eeTButha.  and  thai  if  ithad  contained  Ag"  Waa  due  to  thia  muse,  and  that  the  anddan  re- 

it  to  which  Dr.  Itunrodireottd  attention  one-tenth  per  cent,  oaibsn  more  or  leaa  than  it  awakening  of  tha  radiating  power  of  the  «un  eanaad 

■hmd  hoUow,  ntuated  on  the  left  side  did  contain,  it  would  have  been  quite  imposeiblo  for  ill  rapid  termination. 

:"fe£ity'S.^ass?';-b:r,S  ?s«*to.."!Sd.f wK.  =ti  mt,,'.™     "-"'»■  ■>•'"«»•  -  """"-"i-  „ 

MIB,aiid  its  antanor  margin,  which  juat  tiona      Imporitiea    he  pointed  oat    might  modify        Br.  Francii  TV  aner  read  a  paper  sntitlad  "  Ob- 

thB  tmporal  ridga,  wu   exactly   lin.  the  grain  or  teituie  of   the  maUl,  and  it  was  not  lervationa    as    to    Physical    DsTiation*    from    tha 

inter  angle  ol  the  orbit.    The  exterior  improbable  tli«t  the  beharioor  of  a  minute  im-  formal  aa  aeeo  among  50,000  Children.''    Taking 

the    eoncarity,    which  meaanred  about  purity    might    bear    aomg  relation    to  the  atomic  ill  caaeeot  deviation  from  normal  development,  the 

unatsi,  waa   alightly  raiaed   abovo  the  TOlume  of  the  impuritr  percentage  on  the  60,000  children  WM  for  boys  I3'l, 

rfM*    of  the    anrronnding     bone,    and  -^i       ,       ,            ^     ,      -wr  'or  Hirla  9  C.     It  waa  uotaworthy  that  thK^a*^- 

nawhat  li^  at  avatted  '^°*  Implomonta  In  Kent.  bntion  of  these  □u«aSIl<:■^u^«uM>«■.vnB»^^B 

Mi.  A.  MontgomarieBeUeihibited  aniim\wi  ol  ^»il  wiAi-, 'Cwta  ■!*»».-•«  ■vbhw**^^*^^;;^™^, 

Binta  whichhadbBendiKOiendULkKn-i«\\wa.^  ■wB»loT■£ntf«il^sto^«n.^.^■'*.,^*>«''«"*^*■"  "     ■• 
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VNOTJE1H  HEOHANIO  AND  WOKLD  07  SOEENOE:    Ho.  1430. 


A.~a.  :0,  IBM. 


133910.J— Tms  ihoww  ^Mgu,  t  ti  mt  my 
olMtrrktloni  go,  on  tha  night  of  th«  Sth,  *iid  con- 
tianad  In  fane  nntQ  Uis  llth.  Tha  10th  wu, 
howMMT,  OTUCMt  Imm,  tot  lugs,  blight  meUon 
in  Um  north  auteni  ikj  ihowed  ma  ihowai  to  ba  in 
foil  awing.  The  ndiktlon  wm  more  or  l»s  diffun. 
bnttheBontreiru,  Mnaiul,  iaFaraeiuftt4S°+  57° 


piTe  m 


I  again  noticed  a  asooud  well-mirked  ndiEuit 
midwa;  botiresn  ij  Fenm  ind  n  fi  Cunalopardui 
fid°  +  58".  It  was  aimulbmeaiul;  active  with  the 
fonnar  ihowsT,  with  which  it  might  bo  tasily  con- 
founded, and  I  am  aatufisd  it  wu  this  tadiant  1 
inI»l(Kstsd  lut  jeax—vidt  letter  33025.  It  aim 
■iTai  fine  long  mateon,  attaining  ita  mmimnm  al 
diapla;  about  uma  date  m»  the  Paneids  proper.  It 
has  been  previoaiLl;  ohserved  by  Mr.  Deunitig 
(Uiit.  AsaooiatioD  R>:pon  1S15),  and  it  anf  of  voui 
otter  readen  Doticed  tbii  lecond  radiant,  perhapa 
thej  i*ould  hmdly  tarouT  qb  with  their  obierva- 

Ai  reguds  tha  qaeation  of  the  ihifting  of  the 
Feraaidi,  I  refiTet  to  >a;  that  during  Jalj,  and  the 
beginning  of  jLuguat,  1  eaw  no  indication  of  >Biae  ; 
but  thii  ma;  be  due  to  laxity  of  obaeiTation,  moon- 
Lght,  or  other  causea. 

BaUaat,  Ang.  IS.  W.  H.  KOIlKan. 

A  DBTONATINQ  FISSBALL. 

[33017.]  —  I-AET  night,  whilrt  watobirg  for 
FeiMJd  mateon,  my  alltntion  waa  arreitad  by  two 
hiiUiaut  flaabes  in  quich  BuccSfuOD,  which  lighted 
np  the  whole  country  though  the  moou  war  ebiniug. 
OnLjokingup  I  jmt  caught  a.  glimpao  of  a  hue 
fireball,  which  immediately  after  bunit  with  a  loud 
crack  into  three  fragmenta,  which  aoon  disappeared. 
Whan  I  firat  aaw  it,  it  wae  juit  paailcg  into  Uian 
Iilinar,  and  it  waa  when  it  aniied  at  ^  of  that  con- 
■telktUD  that  it  buret.  Tbe  three  fragmenta  paaed 
tbroagh  the  iquare  of  Una  Major,  and  dinppeared 
near  ^  Ursa  Major.  From  tho  direction  of  tha 
flftihe*,  it  most  have  first  appeared  near  the  iienitb. 
Before  it  btint  it  appeared  m  s^za  abant  i  =  moou, 
ito  inbrinde  light  being  Tsry  great  and  of  a.  britliaut 
necniah-white  colour.  The  appearanco  of  tho  flra- 
baU  waa  like  a  globe  of  electiic  light.  Fom  the 
flrat  flaah  to  diiappearance  about  lii  tccoiida 
alapaed,  the  body  moving  rather  ilowly.  The 
cloak*  had  just  struck  11)  when  it  flnt  appeared.  wmcu  cu. 

Itwaa  ceitainly  the  Sueat  Grgballl  ever  had  tho    noithcrn, 
good  lortuue  to  see,  and  would  have  appealed 


c:ut  of  a  atreamy  ehariotar,  flowing  in  the  diiaotioi 
baokward  from  the  nadana.  Tha  unpreauon  of  the 
meteor  asa  whole  waafeathery.  Motion  moderately 
atow,  and  viaibility  lasted  aSTeral  Moands.  Dnrinf 
ita  tranait  I  had  an  impreksion  that  it  emittaL 
a  taint  hiuioR  sound,  hut  of  that  I  could  not  be 
CHTtaia.  Its  liRht  altogether  wu  white.  Meteoi 
in  their  flight  usually  look  distant ;  bat  this  od. 
in  impression  of  nearness.    Its  direction 


S.  B 


OOCTTLTATIOH  OF  B  VIBOINIS. 

[33D13  ]-0s  Ihe  evening  of  the  29th  July  I 
w.>t<:he(t  tha  occultatiou  of  U  Vir|{inui.  I  had  not 
oouaulted  the  Ifaulieal  Al^aanaetai  some  day>,  but, 
on  looking  at  the  moon  with  the  telescope  at  U.30 
p.m.,  Bubadoi  mean  time,  I  saw  that  a  bright  star 
vaa  likely  to  be  shortly  occulted.  The  aky  waa,  of 
oourse,  quite  bright  at  tha  time,  the  sun  setting 
about  <J:H  p.m.  Now,  at  6.45  p.m.  I  could  dis- 
tinctly see  the  star  to  be  a  triple  one,  with  rather 
faint  comite*.  The  occultatiou  occuired  at  ii.52 
p.m.,  and  waa  a  pretty  one,  the  dnser  oompouauts 
of  the  star  disappearing  one  after  the  other  with  a 
very  abort  interval. 

I  bad  not  yet  identified  the  star.  It  was  itiU 
pretty  bright  twilieht.  I  went  in  and  got  tha 
XiuHra!  Almanac,  and  found  tho  etar  to  bo  H 
Tirginis,  and  the  camponeuti,  of  Oth  nnd  lOth 
magnitudes.  It  appeira  to  me  that  there  ii  some- 
thing  curious  about  this 
of  aperture,  power  70,  it  i  ^ 

lOtb   miguitude   atar    would   «how   up    i 
blight  twilight,  and  in  close  jnoiinjity  to  th 


Ined  tha  ttar  again,  when  close  to  tlieillumi- 
I  limb  of  the  moon,  and  fuuud  it  very  etxj  in 
ileaeopo.  T.  Preaton  Batteraby. 

r'jadoa,  July  30. 

AUaOBA    BOBGALIS. 

fiO.]  —  WniT,    under    other    circumslancts, 

1  have  becit  a,  must  buautiful  diEpIay  of  the 

a   i   witneasod  last  nittht  betw<:eu  WA'i  and 

Liking  at  that  time  out  of  my  wiudow, 

complete  auivey  of  t)<o  irebterii. 


i.  I  per. 
Lisry  hriKhl  « 


aiuning  biigbtly.  It  very  much  resembled  a  viry 
bright  rocket  in  the  way  it  broke  up.  The  noi^u 
aooompaoylug  the  dissolution  waa  like  a  rifle  crack. 
It  left  a  silvery  streak  for  about  ope  minuts.  Three 
Binntat  «ftar  the  disappearance  the  whole  sky  was 
dondj,  and  had  not  oleared  np  to  12  o'clock,  so  that 
it  ma  fOrtnnMta  it  did  not  appear  a  itw  minutes 
later.  I  hope  other  observations  have  been  made  ol 
it,  and  that  it*  elements  may  be  computed  from 
them,  B.  Beglsald  Blakeley. 

Dewabnry,  Yorka,  W.K.,  August  lU. 

XXTBAOBDIITABT    UETBOB. 


igof  Sept.  9th  last,  about  10  o'clock,  I 

regret  I  was  prevented  from  sending  you  a  metno- 
tandum  deaoriptiTe  of  the  same. 

Perhaps  you  may  not  even  now  consider  it  too 
late  to  mtke  a  record  tit  this  singular  appatiiiou. 

The  foUawing  is  the  subatance  of  notes  made  nt 
the  dale;  but,  without  these,  my  memory  is  suili- 
danUy  rotentive  to  give  every  particle  relating  to 
it.  lliis  sketch  herewith,  if  you  c:in  inaert,  may 
help  others  to  realise  better  the  object  thau 
merely  verbal  description. 

It  appeared  in  the  N.'W.  aky,  making  a  Etiaigbt 
path  pajallal  to  the  horizon,  about  lii-  to  50°  fcum 
the  zenith.  Ite  trail,  about  20^  in  length,  was  very 
hnninoaa.  The  nucleua  was  about  the  size  of  u 
brilliant  Biat  magnitude  atar— aay,  Siriua— from 
vUeb  jxdnt  there  was  indicated  a  dark,  narrow  line 


patch  of  pboapbocescoat  greriiibb  tiut.  A'.  Gri>l  I 
TTsa  i.ot  quite  bura  ibutit  might  bs  caused  through  a 
cloud  relie.-tiug  Ibu  light  of  thu  muju ;  but  aoon,  to 
my  delight,  ni.ticed  the  rapid  loimation  of  u  com- 

higboBt  poiuC  Wds  iLbout  12  to  15  degcceo  ubove  tba 
hurj.(on,  and  fiiirly  encircling  the  whole  of  the 
diituut  city.  Within  this  arc  compiir.itive  darkness 
prevailed ;  above  )<nd  uound  it  the  stars  were 
shining  beautifully  bright,  and  to  was  the  moon  iu 
the  BOuth-weat,  which  l.>t.tercircumttancaj  however. 
most  seriously  iuterfuriid  with  the  diatiiictueEe  oi 
the  aurora.  Yet  the  arch  of  llgbt  afoceaaid  wsa  too 
iuminaus  to  bo  materially  interfered  with  by  the 
Tnoonlighl,  and  between  12 and  IJ.I.^it  was  faultless 
in  its  completeness.  After  that  time  it  began  to 
show  ircegulsritiea,  and  showed  ioterruptiona  by  a 
few  black  Btripas.  To  m>ka  up  for  these  detecta 
atrdmors  began  to  develop,  the  finest  being  visible 
st  12.2a,  ttavertiug  Una  Major  near  tba  duable 
btur.  Another  distioct  Btreomer  pointed  to  Cassio- 
pein,  and  a  faw  lessor  ones  were  scattnied  between 
Ihcea  two,  aud  one  was  clone  to  the  west  of  the  fint- 
nan;cd  streamer.  Tha  luminous  arc  meauwhile 
contiuucd  to  break  up,  the  various  fragments  at 
the  sama  time  iocreasiog  io  luminosity,  especially 
a  little  to  the  west  of  the  auroral  mend ian,  where 
alao  the  atraameri  were  moat  conspicuous. 

Fur  laasona  mentioned,  the  Btreamers  were,  at 
laaat  iu  their  higher  portions,  rather  taint,  aud  I 
izertaiuly  had  to  strain  my  eyes  and  try  bard  to  levnp 
:he  light  of  the  moon  aud  street  lamps  out.  Still, 
tbey  could  well  bs  traced  up  to  tha  }:anith,  aud 
after  1225  they  again  ahoved  a  distinct  tendency  to 


mOTB  towards  tha  aait,  ai  obterred  once  brfbn  [■• 
letter  No.  33616,  June  10th  last).  At  U.U  b 
phenomenon  stmnply  waned,  aad  ttUtt  lltt  1 
could  not  see  anything  more. 

I  bag  again  to  atate  that  I  emfidently  npacM  b 
see  the  auniTa  one  of  the  nirikts  batwaaa  the  UA 
and  14th  inat,  beeausa  there  oad  been  nek  aka 
diapUy  asen  in  Canada  (aee  letter  X&il,  Au.etH, 
1S92|,  and  described  by  yoiiTcorreapocdsit,]b.li 
J.  McLeUau. 

ThoB,  c:ilculating  for  ono  rotation  (lt>  to  IT  J^), 
the  sun  disturbances  whicb  may  have  caused  tnat 
aurora  would  ba  again  in  action  about  Otis  tiaa. 

Last  Wednesday,  being  in  companr  wilh  Sr. 
Thos.  Weir  (secralaJ?  to  tha  N.W.  bnnA  of  la 
B.A.A.),  I  mentioned  that  I  expected  the  am 
one  of  these  nights;  but  nothiBg  tamed  np  tttf 
Bvsiiing,  though  I  waited  until  ii.io. 

On  Thursday  night  the  sky  was  quits  ovena* 
and  observation  bare  impoatible,  and  now  M 
uigbt  it  turned  up  sgain.  The  phenomoioo  m 
certainly  heralded  already  at  10  p.m.  by  beaut^nb 
delicate  strata  cf  dmu,  which  uma  and  taaiM 
in  the  most  pozzling  manner  after  a  *taj  el  two  k 
three  minutea. 

The  ttmperatore  was  very  cloce  last  eratiaf,  ssl 
after  11  p.m.  there  waanot  a  breath  ol  anairsM' 
rent;  but  just  after  tba  aurora  bad  bagna  a  kr 
moat  unexpected  pun's  of  wind  came  on,  and  dU 
away  again  in  a  few  minutes.  At  the  pauM  tiasl 
heard  a  stisnga  rumbling  noiae,  like  low  diiM 
thunder,  the  cause  of  which  I  failed  to  find.  His 
noises  repeated  themsalves,  though  faiatat,  t 
almost  the  same  iotervalB  aa  theae  putis  ofaisj, 
and  theuall  waa  ngain  dead  silence  aa  baton,  W 
for  the  fitful  chirpuig  of  a  cricket  near.  \Tbat  M 
it  f  Were  theso  no.seB  tramora  of  Iha  earth  S  i 
goodly  number  of  ehooticg  stars  comjdated  M 
nightly  watch  in  ita  iuteresting  details,  th*  wba 
scnue  beiug  most  imprenive  for  beauty,  and  oaal 

Threo  times  before,  on  the  mcmings  after  I  U 

again  tho  vory  sluices  of  the  heavens  ieemadlols 
all  opsD.  Albert  Al&e&  Bnal. 

Mauchestor,  August  13, 

[1)0021,] — I  TnT;sHi=Ei>  a  grand  display  at  It* 
aurora  borealis  here  on  Friday  list.  I  first  notiat 
it  at  about  9  30  p.m.  Tha  atieamen  readial  ■ 
high  E!  the  Pole  Star,  and  vtia  very  bright.  TtM 
appeared  to  be  a  strange  flicker  all  orar  ttl 
"ibem   horiion.     The  simmers   ceued  te  k 


'WalterHerlmfc 


0.30. 
Andover,  Hants. 


THBRB  IS  NO  DEATH. 

J2.]— Sosra  twenty  five  ysara  ago,  whal 
wrote  to  tho  EKUUtii  MEnuKtc  und«  Ha 
gwtrt  of  "  One  Who  Fears  Death,"  a  qa«T 

-  ag  information  as  to  the  pafufnlneai  or  othv- 

wise  of  death.  Tha  replies  ware  unsatisfaelcsy. 
Xo  one  had  pil^rced  the  vefi  nf  tiiyBtery  ramnnfiit 
that  which  I  otill  fear  at  middle  age  as  I  dU  is 
boyhood,  and  think,  wilh  Shakespeare,  that  "  DaiA 
-  (earful  thing.    To  die  nnd  go   we  know  td 

«.  .  .  .  The  weariest  nnd  most  loathed  woiUr 

life  that  age,  ache,  penury,  aud  imprJEoumKitlM 
.___  __   _.. —    jj  a  pjmiiso  to  wi -'  —   ■ ' 


egotiatically  good  which  treated  my  foAr  of  death— 
-hich  was,  by  the  bye,  a  love  ut  hfe — as  a  fear  ol 
10  tropiciLl  regions  of  his  Satanic  m:;jeily,  asd 
lyself  as  a  criminal  of  tha  worst  tipe,  whose  im 
iiild  only  be  obliterated  by  the  "  blood  of  Jteus.'' 
^'ow,  Ih  ■     ■ 


'There 


3t  only  perused  Flor 


taking  the  reoorda  as  facts,  thaf  tho^e  wa  think'c 
ate  not  so,  but  have  been  comman:satod  with,  thi 
lundlng  thing  to  meisthat'he  inlerviewsrt 
'ightaat  trouble  to  gaiu  anyinfonna- 
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ipttos  of  my  .     ,   „       . 

ue  pnrpoxa  of  tlimentw;  MibDol  dnwing. 

be  of  interMt.  The  fgnre  will  explun 
(  UiB  QHB  of  tlie  ioitromeiK ;  bnt  it  ma^  be 
1  OQt  that  while  the  role  mmj  be  of  vi; 
,  the  width  ii  decided  bj  oonildvatioiK  of 
ienM    Mid   eocorur.     A.  dead   maxlmiim 

(hwe  Tin.)  belog  taken,  the  oppodte  panlle] 
la;  be  anjthingbetween  that  and  Mto.  CaQ< 


point  ii  —  F,  and  m  on  for  pointi  H  and  loiind  to  E 
Again differentiato  1*. and  we  get-^J^--a'r 


it  nineeta  an  Integral 
lit  math  f  oi  aoomaof 
'Naraltabla 


paialldtc 

otthend 

at  nnltj).    Tha  oi 


the  ndini  O  A  rthe  mau  of  the  bod7  being  taken 
nnl^).    Tha  onlv  (fleet  of  tbs  attraatlon.  these- 
fore,  la  to  altai  the  dirtciieii  at  the  moUon. 


••  bdng  dnirn  for  the  ride  of  a 


tbatlinS,*! 


ride  la  drawn  bom  the  oUvM  Mi^  and  of 
nindlaDgth,  inxatfaig  the  opanUannnHl  the 
•  eampMed.  iWeiisMeondtmtniMDttcc 
ituonandootagon;  bnt  a*  the  mafWng  i* 


MTerr  pleaaed' 
>  mafted  aUke 


aUke,  K>  thM  the  Una*  mav  be 
m  •HBer  oireutton.  A  polvfon  {tVt  ■  of' 
of  Ml.  aide  mav  th«retore  be  diiMtlT  drawn 
inabumantiUiutrated,  andltbMldant  th«t 
If  larnr  Ii  raqnired  in  ordlnair  lahool' 
mdeed,  it  wonld  alnoet  do  forUieUaok- 
Kxparianoe  ihowi,  too,  that  a  lonmi  mied 
ID  Tm<  ii  not  often  wanted  in  efimantary 
g,  BO  that  the  aat  polfgOD  maj  be  ranrded  ai 
ni  for  all  ordinary  pnrpoeea,  and  what  go«a 
I  anffiei«nc7  i*  lapeiiBnoai.  It  wHl  be  •een, 
•tthaiat  polTgoacombinH  aln  theuaaof 
lenlaandartaqnaie,  a*  angle*  of  90°,  60*, 
d  30*  ma;  be  drawn  hj  ita  aid,  and  inoh 


aVl^AS.  X0II017:    AK  BniaMA. 


VI  of  djuamioi  embodied  in  liiu  letter 
I ;  henoe  the  "  enigma."  Ai  the  attnotion 
ion  on  the  earth  acta  at  right  analai  to  path 
latter,  it  ii  neoeaun  to  reaolTe  that  foroe  in 
utioDlar  direotion  if  we  require  to  find  the 


>dtj  at  radial  nnitjr  of  the  "  arm 
Ibe  — ,  whldi  ii  called  a.     Now  lappou 

a  In  aesondi  to  be  ooontad . >_ 

•a  bodj  ii  at  E,  Uuo  Bm»l.    Now  B A 
tbt.  e,iM  y  ~r  da.  a  I, 
NBliatethlefoTf,  andwvgat  ^^  -  a  r  • 

(   -  e,  we  get-|.y 


ay  hM  roMhed  F,  0  -^,the  coali 

■  0,  Mlhat  than  la  no  motion  ridewaji  at 
tat:  vlMD  the  bodf  naohee  Q,  S  «  ir,  the 
<«Ak  -  I.    HeoM  tha  Talod^r  at  that 


ex    patting   for   a  Iti  T«Iae  - 
re  get  the  attractive  force  in  a 


IT  — Tin  the  direction 


i>  capacity  and  the  atleabOitj  oI  bit  prodnction. 
■hoQld  DSTar  think  of  limiting  the  majimum  prise 
t  labour.  T  have  tone  man  In  mj  rmploj  to  whom 
pay  willingly  many  qnartam  loarea  prr  hour,  bnt 
len  their  prddaotiona  are  worth  them.  I  wonld 
mply  fix  iha  nttHtumm  limit  at  one  qaarten  par 
mi  for  nnikilled  labonr.  Bued  on  thia,  aa  a 
linimom  limit,  ealonlaUoaa  oonld  be  eaiily  made  to 
italn  a  Mr  wage.  Of  eonne,  no  ■moont  of  oom- 
luatlani,  whether  among  euMtaliiti  or  labonrera, 
in  erar  enable  a  man  to  aetl  nil  labonr  in  a  market 
hare  it  li  not  wanted,  or  anottet  to  pay  a  priw  tot 
lat  labonr,  if  aflnwudi  ha  hai  to  Mil  It  at  a  Ion. 
0  "J.  8.  M.  a."  I  wonld  aay,  that  I  nied  the 
ard*''o^tal"and"l«bout"inUieKn*eotnpitftli(t 
id  labonm ;  that  the  law  I  wlih  to  aea  applied  il 
lelawof  aommonhnmanity— namely,  thetnhraent 
ght  which  evwy  nun  haa  who  doc*  Mmething 
>wardi  the  oommon  weal,  to  live,  ay,  and  to  Ure 
imfbrtably  in  proportion  to  hli  work,  for  tha  man 


•ol*e  the  difficnlty  whioh  wm  Olni- 
tratedbytheflgnrei  on  the  faeaotawatoh.  We 
now  eomilder  only  the  horiiontal  T«lod^  prodnoad 
by  the  ailraetion,  withotit  retenooa  to  the  omutant 
Telod^  ■>.  Hen  the  relod^  la  all  in  one  direction 
—to  the  laf  ^  or  nagatlve— and  it  would  be  the 

falling  throngh  a  ipaoe  from  0  to  ir, 
but  with  th«Tatiable  MoeUsatlag  force  —  1  lio.  6 
initaad  of  f,  the  tymbal  for  graTl^.  Hence  we 
have  to  integrate  thia,  or  ^ ,  which  girea  na— 

^  +  omutant  •■  e  ooa.  9  *■  oonitant 
'•'  a  Telixil^  atany  Talne  of  6. 

The  oonitant  mnit  be  -  r,  beoiiua  whan  0  s  0 
tha  Telocity  Ii  0,  and  c  ooi.  0  -  v  >  0.  When 
f  ~  T,  ooa.  S  —  —  1,  and  therafote  the  Telod^  at 
ir  or  ihe  flgnie  TL  on  the  watch  ii  -  2  r.  If  the 
constant  Telocity  v  be  added  to  thii,  we  gat  —  v  ai 

Bath.  IC.I.O.B. 


]— lul  anInTentor  ;  bat  ai  IhaTonaTar 

had  money  enongh  to  make  any  of  my  InTantiona, 
I  baTe  bald  to  content  mjielt  cry  mentally  pnttiM 
my  UMbine*  together,  and  than  put  them  to  work 
and  w^di  the  remit. 
In  thia  CBM  lit,  Bottone  hai  (SgnratiTety]  fnr- 
■hed  me  with  an  invemtlon  alieedy  niade,  lo  I 
ITS  taken  the  Ubar^  ol  labjecUng  it  to  the  nme 
_eatmeot  aa  I  woold  one  of  my  own,  with  the  fol- 
lowing iMnlt*  :— 

I.  Ic  wonld  immadiately  r»I«*  the  price  of  bread, 
becann  bread  {■  a  manotactored  article,  and  nearly 
all  the  BMn  (agrienltoral  labooren  and  men  who 
work  in  bakehonaei),  oigaged  In  ita  piodnotion 
haTe  at  preeent  to  work  very  long  honn  for  very 


little  £< 

_      genenl  pnb 
wonld  then  ny,  "  Hi,  Mi.  Maiter  Baker,  we  a) 


?•*;'■ 

'■**?« 


aenl  pobllo— who  i 


I  not  Inead-makaii 


not  goinc  to  pay  mch  in  exorbitant  prioe  foe 
baead,  nnlem  yon  bring  out  your  booki  and  prote 
to  ni  that  your  pcollti  aia  only  fair  and  raaion- 

3.  The  maiter  baker  aayi  :  "  Bring  ont  my  booki, 
indeed  !  Bread  ia  a  manufactured  article,  >o  if  yon 
are  going  to  make  ma  ahow  what  It  ooet,  make  all 
other  manutactaren  ihow  what  theli  thingi  coat." 


ho  icill  not  work  li  not  Bt  to  Uts.    ^ 
agree  with  the  witiinmti  axiueaied  bj  1 
londent.  S.  Bi 


[S3937.1-IT  w 


I  itated  In   my   lart  letter  that 


immeneed  rerolTing  abont  their  common  oentre  of' 
raTi^,  and  It  may  be  important  to  know  tba 
•aon  for  fixing  that  period  of  time.  Qeoloaiaally, 
ia  the  time  taken  by  the  Falli  of  Niann  in  r*> 
iding  about  ill  milea  (mm  their  or^ind  poaltion, 
1  C.  Lyall  haa  giTen  30,000  Tean ;  bnt  when  H  ia 
inaldered  that  the  riren  of  that  region  ware  locked 
.  ice  for  MTeral  thoound  yeara,  and  the  abcadve 
iwar  of  the  riTes  water  wai  not  ii  great  ai  now, 
leemi  likely  the  hirtorioal  date  li  more  aooarate. 
groena,  one  of  the  oldeit  hiitotiani,  who  wrote  the 
jtory  of  Chaldea  In  the  time  of  Ptolemy  Fhila- 
dphna.  King  of  Effypt,  a  work  frequently  quoted 
r  the  anoieiA*,  ud  of  wbkb  Mtna  onrlon*  fng- 
.enta  Me  preeejred  by  Joemhua,  flxei  the  eetibHw  - 
lent  of  that  country  and  the  building  of  Babylon 
xiat  40,000  yeara  ego.  Thia  wa*  thought  by  btw 
ideal    antiqni^,    and  aa  ne  "'"gl— < 


htrwEore,  I  think  hia  date  may  be  acoepted  •• 
driy  aooniate,  and  being  abont  the  timeltha* 
ikan  the  noon  to  ahrink  to  lie  preeent  dimenriona 
id  maai,  and  the  earth  to  teeotec  a  portion  of  Ita 
ident  temparatnie,  or  the  raoearion  of  tha  AroUc 
inl*  from  about  46"  to  66°  N.  T.  Ayera. 


DABLISaTON  ASH  TAOaiNATIOH. 

[3393S.]-ISiiFFoeB  the  beading  to  Mr.  Whedec'e- 
itier  il  bla  own.  I  have  not  raiwd  tiie  qneaUoa  of 
laiUngton  and  Taadnatlon;  in  fact,  1  did  not 
Lcntlon  that "  red  lag ''  at  all.  However,  I  mmk 
hat  Ur.  Wheeler  eaya,  and  hate  to  mta  that  bla 


booki,  and  let  Uw  publio  lee  how  we  rob  them  ? 
NaTer ! " 
6.  nttw  ooU^we  oi  Hr.  Bjttone'i  bread  iuTeo* 


thaubour  qi 
Iptwioh.  M.  u.  m. 

[33936.]— To  *■  Old  Plonghman,"  whoaakifora 
definition  of  the  wold  "  itdke,"  I  would  »]%  "  A 
itrike  ia  a  genenlceaaation  from  labour,  in  order  to 
obtain  more  taTourable  eondltloni."  Tuur  neigh- 
bour the  builder  ptnbably  oloiei  hii  worki  Jnit 
becann  he  findt  tfajit  the  coal  merobant,  tha  bakea, 
■nd  the  batcher  are  barging  him  More,  or  eln  that 
bi>  aannot  gat  Ihe  nme  priae  for  hii  woA,  —  '*-' 


, .    Alto  tbe  ooal  i 

&C..  who  aendi  out  a  out  of  ooali  without  loalea.  ha 
ia  wnply  in^otabla,  and  can  be  made  to  | 
beaTily  (or  hii  oSauce.     Tba  price  ^  "~' 

■Uodard  of  wagea  :' ' '- 

■imply  a  '- 

of  lUa,ii 


'aly  in  Taecinatian  in  Ita  moatce 
nd  that  "  In  preriona  year*  It  ha*  been  aa  mueh 
lodnated  ••  it  waa  practloable  for  it  to  be,''  teen 
>  me  to  be  not  quite  "  Jeoiiaek  "—Le.,  thin  la  a 
aTour  of  Mphiatty  abont  theta.  DoetHt-WliedM 
leaa  that,  In  ccoaaquence  of  any  reeent  fspwl- 
lee,  there  are  fawar  diOdno  annually  TacotnaM 
I  Dirlingtoa  than  b  prgriODi  nan  ?  If  M,  what 
raa the  "teoent  eKparienca,"  bow  did  ft  "—■"—* 
■elf,  and  how  many  fewer  cdiildren  are  annnally 
■odnaled  than,  aay,  three  or  five  yean  ago  F 

Bat  Hr.  Wheeler  ran  awiy  from  tiie  ipacUo 
ntatlon  I  put  to  him  io  my  lait  Mtar.  Ferlupi 
rhen  he  retuma  from  hii  houday  he  will  gEre  me  a 
pedBcannrer.    I  did  ootaak  anything  aSantUZS^ 

wanted  to  know  a  particular  lerie*  of  faoti  ooour- 
[ng  In  a  pulioular  and  ipeoiBad  period,  and  I 
■ked  Ur.  Wheeler  to  nnply  them  ai  to  hli  own 
iwn  (or  liii  own  eailer  ooUeetion  thereof.  He  haa 
ot  giTen  me  them.    Baaldee,  In  whit  hahMglTan, 

objeotto  andi  a  looae  tenn  ai  "feTar."  Wbat 
iTerf    Again,  "InfUtUe  fever!"    What  fever  ? 

do  not  bdioTe  there  la  any  anoh  diaeaw,  or  that 
ay  deathi  have  been  regiatared  from  It  in  Dirling- 
m  or  anywhere  elae.  Alio  I  note  that  lu. 
niealar  omlta-meaalee.  Again,  I  atk  for  a  apeeifie 
oiwer  to  a  apedfic  qoeation.  ~-' 


Sffl: 


■imply  a  gange  of  the  value  of  all  other  i 
if  lUe,ilneeuw  price  of  allothen  muati    . 

remember  the  time  when  bread  wai  la. 


le  price  of  all  othen  muat  depend  on     matanr 
■"-mber  the  time  when  bread  wm  '•       ""^  1*  ' 

_  .,__ tee  waa  Be.  a  lb.,  mgat  la.  i 

to.,  and  then  becautt  my  ruk  ic—  not  ^pIM, 
many  woAmen  were  nearly  aleived.  There  ia  ao 
reaaoo  why  a  labouring  mo  thonl&  not  «d\  Ml 
pndDotioo  at  the  highiM  pilM.   'Hit  (ni\)  UmL^' 


[33939.]— I UC  udng  Oxford  framai  for  photo*. 
I  maoUaen  I  want  to  adTertlie  in  friaodr  Aopa 
t  offlcei.  1  abo  lua  them  for  franiiig  mj  own 
itanr  pbotographer'i  inirk,  and  I  BJid  that  a 
it,i(  framed  thu,mike«aranmnA  appreciated 
naent.  I  genarally  have  a  cabbiabnakw  wo^l^ 
tcme  in  my  amateur  workihop,  and  after  vcidiilK:- 
W  to  him  what  I  nwi!yift.,-*»-,Mwa  ^mMi.VSa.'^ 
Stt,  \nin»,  aiA  ■«'(&»■<*  ^  '''^J^lS^i^ 
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'  uIiemembeTed  having  um  utioles  on  the  nibjsat 
iD  formBi  ro»r«.  1  found  Vol.  XXXIV.  fall  of 
IntvsaUng  nutter,  in  reply  to  a  qaerrfiom"A 
FaUoirBDjal  Aitroa.  Society."  Bo  I  letnmsd  to 
Um  workahop  to  show  my  mu  what  *ort  of  plans 
ha  (hODld  have^to  uuks  neat  chsmfan  with  (hb 
iBhehad 


p.63,V(il.XXXIV.).    Bot 

alieadr  pr^and  two  plain  toola  whidi  I  wiih  to 
daaniba,  ■■  Uuv  hardly  ooit  •nytUiig  and  an  veiy 
OHtiiL  Fint,ute  chiul-guidtfar  atding  ehainferi 
nrmaifi  of  %  plaoa  of  hudwood,  ny,  6111.  loDg  by 
1^  by  It'm.  Thii  ha  had  not  one  oaiaet  ot,  u  a> 
to  mak«  a  gioors,  and  than  he  had  nwn  one  end  off 
^lagDnaUj  at  45*,  and  the  guide  iraa  ai  per  Fig.  1 


{dt  a  ulary,  with  no  othei  ambition  than  to  do  as 
little  work  u  poaaiblefi>r  aglTmamonntolmaney, 
hs  ii  not  the  man  to  look  npon  for  improviung 

Saeb  woTknen  M  will  andertalce  to  do  any  sort 
of  work  with  a  teir  toola  only,  proridsd  they  can 
lay  their  lunda  on  some  odd  pieoo  ot  mitenal  to 
Ditts  an  odd  tool  with,  an  not  e^srallT  to  be 
fDond  in  large  (aatories.  iriisre  diTiiion  of  labour 
has  rsdneed  the   opsr^nsa  to  b«  uatelr  Unng 


EEPLIE3  TO  QUEEIES. 

•,•  In  tlteir  mutetri,  OorruponSMiU  «■<  Tttptet- 
iilU/  ngufUd  iB  nrntiM,  m  (mA  inttoHct,  tin  titU 


learoh  ol  know- 


^■j' 


(angle  ABC  —  46°).    Holding  this  firmly  upon  the 
piece  to  ba  end-ohamtared,  and  applying  ths  ohisel 


, , Lpplying  th 

with  Its  (aoe  sliding  opon  ths  inclined  pbni 
~*  guide,  insures  a  clean- cat  ead  cfa 
Uter  rODghing-down  the  chamls 
■nrj  wide  ^iael  or  with  a  draw-knits  nearly  down 
toftar    -■" ■     '       ■■    • 


„ , , a  clean- cat  ead  chamlor. 

Alter  rODghing-down  the  chamlsr  either  with 
TVT  wide  ^iael  or  with  a  draw-knits  nearly  dow 
to  tfe*  parallel  gauge  maiki  along  the  f  aor  parti  of 
the  bame.  the  plane  shown  in  Fig.  2  should  be 
tusd  for  fluiihing.  It  is  aa  quiokly  made  as  it  i> 
desnibed.    Takeapieoeof  wood,  lay  baechwood, 


ledge  tboold  loee  no  opportunity  ot 
hour  ooesalonally  in  a  suuU  woAsbop  wun  uw 
hands  and  Umftsd  plant.  Then  ha  wUTtsan  a  lot, 
and  baooma  euMoragad  to  aititt  himitf.  It  this 
amateur  b«  at  all  (Uiaenly  fond  of  Us  UtUeiMsoie- 
tims  work,  he  will  soon  get  into  the  habit  of  trying 
to  get  out  ot  a  difficulty,  without  first  feeling  in  his 
pocket  whethsT  hs  has  got  enough  money  to  go  to 
the  tool-ahop  next  door  and  buy  one  more  very  of  ten 
quite  superllaous  tool.  Then,  instead  of  throwing 
'^p^  away  hi*  Impcoritad  to^,  no  doubt  ha  will  keep 

_  <ii  them,  aa  they  repwsipt  paraonal  work,  >od  En  the 

-^  making  of  them  he  will  be  oaretui  to  prodnce  aneat 
object  that  ha  will  be  proud  to  ihow  his  fellow- 
amateurs,  or  to  kod  them  when  opportunity  oflsn. 
ImyseUhaTB  beenan  amataui  lot  nauyyears, 
trying  my  hand  at  an  aodless  Tarlety  ot  tiadse, 
turning  in  wood  and  metal,  milling,  fltbng,  planing, 
gluing,  preparing  ohemiou  compounds,  mending, 
soldenng,  and.  i  oonfess,  yeiy  oltan  wasting  ma- 
terials and  tools  at  well,  and  ocoasionaDy  learning 
thsuseofsoms  cutting  inrtrumsnt  by  trying  it  on 
my  own  sUo  and  fiesh.  It  I  wata  to  put  logethtz 
all  the  aitiDles  aotnally  made  or  mended,  I  am 
afraid  they  would  not  amount  to  much  :  bat  I  oould 
perhaps  havs  a  better  show  with  tools  I  improTlsed 
or  auLttrucited  (ot  soma  special  job,  and  with  plani 
and  aketchee  of  drcamt-ot  instrument*.  And  I  do 
not  fssl  a  bit  asbsmed  at  having  producad  so  very 
little  benanse  I  worked  M  an  amateur  for  my  own 
pleasurs  and  Inatmction,  and  I  hope  to  make 
the  Uttls  ezperlenoe  gained  in  amatenring  maoh 
more  nsetnl,  being  so  ganersl,  than  had  I  spent 
my  time  prodncing,  in  all  their  details,  « 
reepei^ble  number  ot  finely  -  cat  fretirOHs. 
I  have  toond  that,  espenally  In  new  oauntriss  like 
this,  a  gsnani  koowledge  ot  trades,  gained  by 
reading,  drawing,  and  manual  ezparienoe,  la  worth 
VS17  much  in  ordiuary  life,  and  ia  Limoat  a  neoeaoity 
it  one  has  to  do  with  workmen. 

Bnt  all  this  leads  me  rather  far  away  from  my 
subjsct,  and  if  any  of  our  bsgionars  h^ve  bad  ths 
patience  to  read  the  foregoing  with  the  hope  to  find 
praetioal  information  ha  will  be  grumhling  by  this 


ynamos  for  5^  lighta.  liie  nous  ot  the  exbanat 
I  quieted  by  an  apparatus  called  a  "  patoit 
lencar,"  which  ooniiab  of  soma  perforated  plates, 
ks  siaws  in  a  pit,  thnmsb  which  the  eihanat  ii 
tjmi.    Ifthialswhat  "F.  A.M."  davea,!  oas 

[7769.J  J  ~  Draina.— If  a  really  good  job  li 
ranted  the  draini  should  be  ot  iron  ptpea,  with  tha 
ginta  filled  in  with  lead  or  solder— just  aa  gas  and 
rater-mains  are.  The  uaual  earthanwaie  drain- 
ipsB  rsguira  vary  careful  laying,  and  are  rarsb 
stlifaotarT  nnlssa  bedded  in  eonereto.  In  fact, 
oma  sanitary  englnaan  say  that  tha  sswsr-jni 
K»psB  through  them  In  spite  of  tha  glaaing.  B> 
hat  as  it  may,  I  know  that  iron  pipes  araoiad^ 
lia  beat  HnUarysDglneais,  and  havn  ba^  ned  & 
iita  places  in  BosUnd.  The  iron  Is  protacted  by 
rams  ot  Angus  (I  think)  aoluUon — soma  pnpaa- 
[on^emMota — Kinr.  I>on. 


londy's  Quid  from  msible.  I  sn^ON  ehlciU*  tf 
Ime  would  Dot  be  ot  muoh  naa,  a*  the  fluid  wmU 
lara  oxldisad  at  onoe  whaia  it  toudied  tha  bbUi, 
od  whether  it  Is  permangsnata  ot  potadi  cc  d  ' 
oda,  Itiaprobably  vcsymushot  aparmanutilda. 
Itm,  might  try  a  pasta  of  qnlcklbiia  and  aoda,  «t 
rhaps  weak  snlphurlc  aoM  would  dl 


[77C0T.  I— Windmill  Pomp  for  8m>ll  Voon- 
aia, — Frasumably  this  Is  a  small  windmill  to  wmk 
,  pump  to  fill  a  oistem  to  work  a  fountain.  Than 
fe  many  designs  in  back  volumes,  aadalsointka 
•talagoes;  but  the  querist  does  not  piyhowdsaa 
a  the  water,  notbow  highitwill  hare  tobepaDftJ 
D  the  datem,  or  whatever  it  i*  that  is  to  aunly  ths 
Duatain.  Probably  any  little  wiodmill  will  do ; 
>ut  to  answer  ths  query,  with  designs,  too,  wooM 
M  to  occupy  apace  moat  unprofitably. 


ABC 


Sin.  by  lin.,  and  out  it  with  a  thin  saw 
.1 D.  'Aien  by  two  saw  cuts  at  right  angles 
other  make  a  notch,  B  F  O,  K  H I  and  with 


•  gouge,  or  any  cutting  tool,  open  Ef6 

form  a  sort  ol  notoh  in  ths  face  ot  the  tool  to  [ne- 
Tant  its  striking  against  and  ot  chamtsr  when  using 
it.  lathe  saw  slit  ABCD  insert  a  piece  at  wide 
clook-eprlag,  sharpened  square  at  one  end  and  oil- 
■tanad,  ana  press  it  br  msBos  ot  screw  S  (round 
lM*d  naling  upon  wa«hsr  W),  which  should  be  a 
veiTlooM  fit  in  front  iMkrtot  tool  and  a  tight  screw 
fit  Inbaok,ioaito  tighten  up  the  two  luga  of  wood 
and  keep  cutter  stiS  in  ita  place.  You  moat  not 
aspect  such  a  plane  to  take  ofl  a  bagful  of  shavings 
amo  in  a  week's  time.  But  if  the  spring  is  left  at 
its  own  temper,  and  ia  kept  sharp,  the  work  will  be 
haontitully  Uniihed  and  the  chamtsr  trail  laid,  and 
no  Hodpapering  ahould  be  required,  unless  to  spoil 
tha  appearanoa  ot  the  job.  Coat  ot  tool,  tay  one 
hour's  work  and  aomo  patience.        Arrantine. 


[33910.  J— Air  amateur  well  ptovided  with  money 
Will  often  buy  apedal  toola  tor  some  little  job  on 
band,  and  lay  thsm  away  after  this  is  finished,  and 
even  forget  all  about  their  euatence. 

On  another  hand,  there  are  amfttaurs  who  sigh 
for  having  the  means  of  buying  one  or  the  other 
appliance,  in  order  to  be  aUe  to  undertake  some 
tittle  work,  and  never  execute  thia  tor  tha  want  ot 
tha  tool. 

In  many  inatancea,  it  they  had  a  oliance  to  watch 
ft  good  workman  at  his  bench,  tbey  would  Qud  out 
Hut  this  man  does  not  require  such  special  toola, 
•nd  improTiaes  many  in  au  emergency,  with  whiah 
ha  executes  all  sorts  ot  apparently  ditScult  taska, 
and  onoe  the  work  ia  flnishcil,  many  times  the 
temporary  tool  gota  thrown  awiiy. 

I  do  not  apeak  of  highly- apprenticed  woikmen 
who  have  gradually  l^arot  how  to  use.  and  not  to 
afanae,  what  we  caLl  atandatd  tools.  If  he  be  pro- 
vided with  braina,  and  ia  ol  an  obeerving  turn  ot 
mind,  hia  apprantieeahip  will  --   '--"  .---'-  ■  — 


What  I  wish  to  see  published  in  this  paper  ar« 
nota  from  amatsuta  ot  the  style  I  like,  in  which 
they  would  oommuuioate  to  their  tallow  readsrs  the 
ways  and  maans  they  have  adopted  for  obtaining 
this  or  the  other  resnlt  without  applying  to  the  tool 
dealor.  It  may  be  that  at  the  tloie  ot  thur  publish- 
ing these  notes  no  one  else  will  be  directly 
interested  iu  thsm ;  but  it  pmperla  titled,  and  ai 
far  aa  poaiible  they  be  accompamed  ig  ikelchn,  thsj 
will  strike  the  eye  ot  the  reader,  and  some  time 
afterwards  he  will  recollect  hann'j  seen  lomeirheri 
imaitAinj  ichicA  io)achou)  should  answer  his  require- 
msnt,  and  by  taking  up  his  back  numbers  hs  will 
easily  find  Ue  thing  he  wants,  and  be  once  mora 


thankful  to  tl^  dear  old  friend  the  ' ' 
Riprinl  of  the  " 
.^gastion  may  m  ' 


■Sjt  lih»  is  not  a  Ijora  macbiimo,  and  only  irorkt 


E.  JT." /<i<bz«i.— Perhapa  thii 
be  new,  bat  I  give  it  tor  what 
,  id  would  like  to  hear  from  othen 
whether  they  like  the  idea  or  not.  I,  for  my  part, 
have  the  collection  very  nearly  complete  from  Vol. 
IX.  I  get  each  vol.  bound  with  index,  and,  besidea. 
I  keep  a  oollection  of  separate  indexea  (of  which  I 
miss  several,  however),  and  I  find  that  tor  reeeaichai 
on  a  given  aubject  aach  a  coUectiou  jl  useful.  The 
Editor  may  find  it  a  paying  buaineB  to  reprint  and 
publish  all  indexes  from  the  beginning.  And 
perhaps  hs  would  saa  advantages  both  to  himiell 
and  to  subscribara,  to  make  a  *ort  ot  ^eral  index, 
say  10  volumes  at  a  time,  reoapitulatmg  under  ont 
heading  all  matters  canfauned  on  one  subject  ir 
theee  10  volumes ;  with  such  recapitulative  indeiet 
tha  "  E.  U."  would  come  still  nearer  towards  boin| 
the  real  ancycIopiBdia  which  we  want. 

ATKentlne. 
[Suggeitad  ottea,  bnt  impoasible,  Ca'aparaiireli, 
3w  poaaaas  back  volamea,  and  the  demand  tor  the 
idei  would  not  pay  its  coit.  Years  ago  we  uaed 
1  publish  our  indexes  eeparately,  and  tbey  nevei 
jid  tn  the  Bitont  ol  one-filth  ot  the  usual  weeklj 
tie  of  the  paper  itself. — Ed.] 


PLS.NS  have  been  completed  for  ths  construction 
of  another  great  inigatinE  canal,  with  reserroin 
in  Arizona,  in  the  Santa  Cruz  valley,  and  whoa  i 
ia  completed  300, DUO  more  scree  of  tha  grea 
American  desert  will  be  supplying  the  finest  kindi 
of  fruits  and  grains  and  other  prodacta  for  th 
EisleFn  markets.  Ths  oaual  will  be  70  mile*  looj 
and  3U£t.  wide  at  the  lisUom,  kud  the  Daaatmetioi 
ol  the  work*  will  aiMk  aAou^  V,1IA,0Wi^, 


[77TO0.]— Beef  Sefoae.— I  do  not  know  whstv 
lone  with  ttu  fltuina  ot  beef  boiled  down  to  nak* 
'extract";  bntit  ia  oartaln  that  an jona  with Mty 
sommon  sense  wimld  soon  detect  it  if  it  wsn.^ 
ip  as  "  tiDDed  heel"  That  ston  ia  abovt  as  a  par 
irith the  old  one tlut orange-paaiwaa  oollaeted MB 
lie  streets  to  be  uied  in  the  mannfactara  of  msr- 
nalade.  Perhaps  some  ot  our  Brazilian  raadeat 
ax.  say  what  is  actually  done  with  t^e  refuse  bast : 
t  would  make  excsllmit  manure,  and  also  good 
kdditiou  to  poultry  food.  Ssiix. 

i  77701. ]-Vlolin8trlnBi.—Mx.Ha»«raa»««B*i 
low  acribelle  violin  strings  are  made.  Will  he  aay 
vhat  they  are— whether  ateal,  ailk,  or  gutF  Sens 
riolin  playen  have  never  even  beard  of  thamj  but 
^en  they  are  players,  and  are  aatiafiad  with  flia 
usual  gut  strinca.  They  aoem  to  think  that  Oa 
lund  which  holds  the  bow  bas  more  to  do  with  tks 
nund  than  the  special  make  ol  string;  bat  thsy 
most  surely  be  mistaken,  for  patent  rosin,  patsal 
itrinn,  and  patent  varnish  are  indiipensabla  to  all 
irho  would  nval  Old  C^ale.  B.  S. 

[777(IH].— BoUeT.—Having  the  dimetirions  of  ths 
cyliLder  and  the  cumber  ot  rerolutiona,  it  la  auj  to 
calculate  bow  much  ataam  will  be  required  at  a 
given  pressure ;  but  then  comes  in  the  ateom- 
generatiog  capacity  ot  the  boQer.  Calonlattona  lor 
K^fian  Bfi  ■mall  nw.!  rarftly  made.  I  should  auy  that 
li  lin.  om.  nigu,  ISin.  diam-,  with  aboot 
oien  tubes,  would  do  well,  as  it  is  adnmhla 
to  have  more  steam  thin  is  aotnally  wanted. 

[77712.]— Brratam.— In  my  answer  of  lastwsdi 
the  symbol  a,  iu  the  seecod  factor  ot  tha  uiprairiwi 

on  the  eighth  Une,  ought  (ot  course)  to  be>. 

[77T14.]— BraKlnff  and  Holdarlns'.— It  tteis 
la  one  query  which  bas  been  more  fnqucntty 
answered  than  any  other,  I  think  it  mnat  ba  teaaiu- 
Hub  Bome  borax  mto  a  paats  with  water,  and  aM 
Bome  braaa  filiuga,  epelter,  or  bita  of  pins;  dean 
the  parts  to  be  joioed,  amear  (hem  with  tlia  miztuio, 
tie  together  witii  iron  wire,  and  put  in  a  fire  or  ply 
the  luowpipe  until  the  bnus  runs.  Remove  MB 
the  heat,  and  clean  up.  To  solder  pawtw,  deaa 
the  puts,  amear  with  Gillipoli  oil  or  tome  other  cil, 
apply  the  aulder  and  the  beat,  and  thare  you  are  I 
A  kittle  eiperience  will  soon  enaUe  aoyou  to  do 
the  work,  but  soma  trouble  must  bataksutodoit 
noaUy.  B-  »• 

^■^1\.1.\— Vodal  Injeotora.— ThM*  anlB  Ib- 


i  vertical  2ft.  6in.  higl 
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n  diffumit 

trnm-mb. 

:  BOlb.  would  b«  moie 
M.T, 


wton  TBiel;,  U  arar,  irork  well,  and  it  ia  impos- 
[fala,  withoat  Haiog  ths  ooe  in  qnntion,  to  paint 
at  wbkt  it  wiouK.     As  >  "firgt-alw  Bnginur" 

ikdnmathing  todo  with  th*  makiiigr' "   ' 

m  find   tha  dafeotf    T17  the  lonaa 

ifMltloD*,  and  on  ^higher ' ' 

I  w;  Uttla  foi  nich  wot    . 
ikalf  to  gire  the  de>ii:«d  rasolt. 

[TTT27-1 — Olaiionet. — Peihipt  sams  of  the  heya 
«  not  0I0M7  flt  the  holaa.  Tba  qneatian  it  rully 
me  that  leqoirei  the  ingtrament  to  he  ezimiaed 
lafon  u>  Muwer  un  be  given.  Cennot  "Q.  B." 
;ata  Twi^"'"*"'  or  t,  muiictl-instrnnuuit  daaler 
a  ezmmina  the  oUiionat  uid  Me  what  li  wrong  t 
t  ia,  howarar,  not  a  vei;  eai7  iDitroment  to  blow. 
I«qiaiiM  loiiie  pisctiae.  Opoi. 

[77T3&]— Oboe.  —  DimeniioDi  of  ohcwa  tbij. 
■Q.B."  ibonid  get  them  fiom  ■  good  model  by 

[7778fi.]— I*oqner,— To  do  really  good,  or  even 
liwaTilii.  laoqoeriiig  legnirea  much  prectue,  aiips- 
liillj  in  the  can  of  San  optica)  work.  Tba  old 
acqiur  maj  be  lemoTad  by  aoahiDg  in  eolution  ol 
Mda,  ntiiig,  IS  McauaiT,  a  bit  of  pumice.  Xban 
Jw  WOA  moit  be  mckltd  in  acid,  and  bnrniibed  uf 
a  >  high  poliih.  Then  it  lougt  bs  wanned,  and  the 
acqiMr  applied  with  a  Tery  loft  bruih,  keeping 
tttokea  always  in  sama  direction,  and  avoiding 
inng  over  the  nme  plaoa  twice.  Practice  on  ■ 
lew  jiaon  of  old  brow  first.  Tha  metal  abould  be 
IDit  aa  hot  ai  1)  not  uncomfortable  to  bold. 

J.  L. 

[77712,]— Oommntator.— What  doa*  Uiii  oom- 
mutator  require  ?  Would  not  a  half-imooth  &le  dc 
■U  tlut  la  needed  it  worked  over  ths  commutator  ai 
it  nuia  in  iti  bearioga  ?  Surely  it  cannot  be  nece*. 
M17  to-taka  Tery  much  of  themetaloS.  I  think  il 
vonld  ha  nther  difficult  to  rig  up  a  ilide-reat  toi 
tba  job  i  and  aa  to  a  eketch,  wbat  ia  the  um  of  that 
•Jthout  one  alao  o(  the  commutiitor  u  a  auide  tc 
lAat  il  wantsd  ?  Mboh. 

[T77W.]-llCalleBble  OaatiiiKa.— Aioft  qnalit] 
of  inm  il  required,  and  the  annealing  or  goakin; 
■honld  be  oamed  on  in  a  foinaco  for  aome  hooii 
A  "  toll  practical  deicription "  can,  no  doubt,  bi 
fonnd  inbtck  Tolnmea,  but  tha  moat  likely  booki 
are  Finiy'i  "  MetaUnigy  of  Iron  and  Steal  '■ 
<lltiiraj),and  Bauermanu'i  "Metallurgy"  (Lock 
WOodandSon):  but  I  doubt  if  really  pnotical  in- 
la  will  ba  found  in  any  book..  Thatiiioal 
' '  in  that  hooka  do  not  give.         T.  L. 

[TTB40.]-Tea  Lead.— Wby  ahould  tea  be  thui 
pacindf  Lead  is  not  a  Tsry  deairaUe  thing  foi 
aztiDlei  of  food  to  come  in  contact  with,  althoagb 
oar  mtai  ia  oompelled  to  be  intimately  aaaodatej 
with  it,  enieaiall;  in  the  Kew  Kiver  Compani's  dia- 
ttiot,  I  belieTB.  Ia  it  certain  that  tea  packed  ir 
liad  il  lotinly  □nooutaminated  by  it  i  S.  3. 

[TTWl.l— aoapmaking.- In  answer  to  "  W 
T.  A.,"  ahall  be  glad  il  he  will  tell  me  how  to  maki 
•   haid:  honiehold  aoap—  it  ia  for  amnacmant.    1 

eai«c«ipt  wme  time  back  out  ot  "  E.  M.,"  bul 
it.  TheingrediantaWBrB  I  think,  traterlgal.. 
aoda  31b.,  fat  31b.,  lime  61b. .  and  a  lump  of  roein 
WiU  "  W.  F.  A."  nt  me  right  f  G.  Go&B. 

[77913.]— Q.B.B.  Old  Bogle  Bnglnea-Iuni 
lAatoh  and  dimenaiona  of  No.  106  (now  OlDG) ,  nhicl 
balongi  to  the  ciaai  deajgnad  by  Mr.  Sinclair  ii 
1S39  ai  lia-wbealed  pasaenger  engiiea.  Many  o: 
thla  tni«  wen  rebuilt,  more  or  leis,  by  Mr.  &.  W 
Jobnaon,  Mr.  W.  Adama,  and  Mr.  T.  W.  Worsdell 
Iha  Iwding  dimenaloni  of  No.  i06  are— Cylindera 
17m.  by  21in.  DriTing  wheals,  Gft.  3in.;  bogii 
wheals,  Sft.  lln.  Boiler:  lengtbofbatrel,  10ft.  9m. 
dlamatar,  ttt.  lin.  inside.  Firebox  (ahell) :  height 
eft  2in.  toalde ;  length,  Gtt.  Sin.;  width,  aft.  lin 
-  "  "  •  [:hefg£t,Sft.;leDgthattop,-l(t.TSin. 
t  ,™,  3ft.  Cin. ;  ai 
-•—  ■"'■  llft.iin 


logie  centre  lo  driTiog  centn.  Oft.  3}ln. ;  from 
Itiring  eentre  to  tnimg  oentie,  3(t. ;  cantrea  of 
Mgie  wheels.  6tt.  3in.  Total  length  of  frame, 
!7tt.  2im.  Height  of  chimney  from  level  of  rail, 
12ft.  lljio.  Centre  of  boner  from  laval  of  raU, 
ift.  lOJm.  Tender  wbeela,  3ft.  SJin. ;  centres, 
>ft.  gjtn.  Tank  holds  2,000  gallons.  The  original 
mgine  weighed  31  tons  17  cwt.,  and  tender  28  tons 
i  cwt,,  in  working  order.  A.  J.  Baswsa. 

[77924.}  — BuBliie.  —  liin.  by  IJin.  at  GOlb. 
iq.m.  would  give  you  the  desired  power  ;  your 
boilers  would  not  be  big  enoagb.  It  ia  immatarial 
whether  yon  make  the  engine  uoriEOntal  or  vertical. 
I  mynlf  prefer  tha  latter.  Jooe  Bibhib. 

[7793S.J— TuK.— I  ahould  auggeet  that  yon  don't 
pot  a  motor  in  yooi  lOtt.  boat  st  alL  Whan  of  such 
a  short  length  as  that,  you  will  find  that  it  il  vary 
nearly  impoiaible  to  get  anything  like  aatiafactoiy 
ieaul&.  But  why  not  put  tha  motor  in  the  14ft.  Sin. 
boBt?  JoceBibnie. 

[77941.1 -Water  Motor.-Cat  out  of  ^in.brasi 
a  4in.  or  6in.  circle  and  lolder  on  about  12  conical 
wide  at  month  ;  incloaa 


DC  A.    Hake  B  F of  *Doh  a  lengUi  that  th* p< 

a  in  the  tano  itraight  Una  witb  A  D.    Tbea— 

AO:CD  : :  FE  :  EDand  AC- ^=f:^i^ 


Cxaiaiui. 

[77901.1— Tr Ian  KTdation.— The  aimpint  trigo- 
nometrical method  I  know  of  to  find  the  width  of 
a  river  ia  aa  tollowi :  Let  A  B  be  tha  distanc* 
Bongbt.  Lay  off  aparpandfcnIartothelineABatB. 
Then  at  any  «onveniei>t  point  on  the  porpendionlar 
— sayatC— meaanretheangte,  ACB.  R^ernowto 
a  table  ot  natural  tangeuls,  and  find  the  natural 
tangent  ooneipondiDg  to  tbia  angle,  and  muUiplj 
it  15  f**  length  of  the  perpendicular  ■"  "  "  " 


BC;  the  (m- 


_.  , leaa 'than  60lb.    if  you 

would  Ufca  a  drawing,  adraitiBe  your  addreaainthc 


viding  the  preeaure 
ould  Ufca  a  drawing,  adraitiBe  yon 
Addreai  Column,"  and  I  willM 


straight  paddle,  or  sL'ghUr  eurred  in  only  one 
direction,  like  ordinary  ecnllB,  would  seem  the  beat. 
There  are  paddla-wbaala  conetmoted  so  as  to  till 
the  beater*  edgBwiae  at  immardan  and  ameraion, 
bnt  these  are  necessarily  eomplicated.      A.  E.  B. 

[77952.- Speotaolea,- Br.  Johnion,  It  ia  aaid, 
waa  wonttoeipresa  great  surprise  that  such  a  great 
benefactor  to  human  kind  as  the  discsvBrer  ol 
apectacles  should  hive  bean  regarded  with  indif- 
faranoe.  But  in  reality  conflicting  opiniona  aeem 
to  eiiat  aa  to  who  waa  tha  inventor  of  spectacles. 
Although  some  ascribe  the  invention  to  Rogei 
Bacon,  popular  opinion  has  decided  in  favour  ol  a 
Florentine  monk  as  the  real,  original,  and  rightful 
inventor.  From  an  article  I  recently  read,  I  notice 
M.  Spoon,  in  bis  "BicharcbeaCurieuaead'AQtiqaa," 
files  the  date  of  the  invention  of  mental  mulli- 
plianbatween  the  year  12S0  and  the  year  1311,  and 
says  that  Alexander  de  Spies,  sseing  a  pan  ol 
*^  glaaaen  "  made  by  soma  other  person,  wno  wai 
unwilling  to  divalge  the  grand  secret  of  how  tbey 
were  manufsctoied,  ordered  a  pair,  diacovered  th( 
aaciet,  and  forthwith  made  it  poblio.  Italians  nj 
Spina  waa  indebted  for  his  discovery  to  Salvino, 
wno  died  1311,  and  from  an  ancient  minuacripl 
thay  quote  his  epitaph :—"  Here  lies  Salvinc 
Amota  de  Annate,  ot  Florenoa,  the  inventor  ol 
apectaclea.     May  Qod  pardon  bia  sina." 

Wolaingham.  Jobeph  ColukbOk. 

[77901  .l-Trlansolatlon.-Take  a  point  C  ii 
the  eama  ttraigbtline  wiUi  AB,  and  from  thiapoiul 


dnot  will  be  the  diatance  A  B  in  links  and  d< ^ 

of  alink  it  they  were  the  maasora  used,  and  so  with 
any  other  meainre.  Of  oooree,  if  tha  distanoa  it 
abort  and  il  not  required  to  a  fraction  ot  a  link,  or 
whatever  other  measure  ma;  have  bean  uaad,  ^ 
good  many  of  tha  decimals  in  the  natural  tangant 
may  be  diapenied  with  in  the  multiplioaticn— aay  all 
bat  the  flnt  three.  Another  method,  which  doel 
not  necesaitale  the  uae  of  tslilr^,  ia  to  laf  oVtha 
angle  B  AC  —  14°  2'  10",  layoff  a  peipandicnlai  aa 


1  make  the  hu» 


multiply  the  perpendicniar  by  1 


boldaflnboz:  height,  Sft.:  length  at  top,  4(t.7i 
lt1)0ttinn,4ft.8}lin.;  width  at  .op,  Sft.  "' 
bottom,  3ft.  tin.    Number  of  tubea,  203 ; 


.   _.plat«(;   Ilin.  dlam.  at  flroboi,    _. 

llbi.AtimokabtnaH];  |ln.  water  spaces.  Heatint 
•oiftw:  tabes  l.OSSiq.tt,,  firebox  98aq. ft.- total 
l,129nJt  Gr«t«— -    " ^■ 


lay  off  tha  line  C  D  at  any  convenient  angle.  Taki 
a  point  E  iu  this  line  at  a  convenient  distance  fron 
D,  and  lay  out  the  angle  DEF  equal  to  theangli 


[-7B  . 

applied,  t —J - 

the  gold  ia  already  in  the  metallic  atate,  it  u  »,.  _ 
matter  of  recovery,  as  with  photographers' olipi^pgi 
and  wiuhing>.  but  of  simple  colteotioD.    A.  E.B, 

[7 7 9C8.]— Fracture  of  Hope.— I  think  at  the 
two  points  next  the  dmmi,  as  at  those  two  points 
the  atrsin  would  l>e  grealeet,  owing  to  their  having 
to  aoppcit  the  weight  of  tha  intervening  rope. 

[77909.]— Bullihate  of  Iron  Oryntali.- Yon 
cannot  avoid  the  dirty  brown  deposit  of  which  you 
complain.  It  is  caused  by  the  oxidation  ot  ths 
protoxideof  iron  into  the  iparinglf  soluble  peroxide. 
A  dight  exceaa  of  Bolpburic  aciil  would  diseolTe 
the  precipitate,  hot  probably  this  addition  would 
spoil  the  solution  tor  the  porpoae  required. 
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